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BBEJAEHHUE

CTpouTENbCTBO — OJIHA U3 CAMBIX MAaTEPUAJIOEMKUX OTpacieil skoHoMuku Poc-
cuiickort denepanuu. ExxerogHo B cTpane mepepadaTeiBaeTcst 6ojee 1 Miapa T pas-
JUYHBIX CTPOUTEIHHBIX KOMITOHEHTOB. CTOMMOCTh MaTepUAIOB B OOIINX 3aTpaTax Ha
MIPOU3BOJICTBO COCTABJISIET HE MEHEE MOJIOBUHBI, 11 YHUKAIBHBIX 3JJaHUA U COOPY-
YKEHU MOXET ObITh U OoJibile. ['py30BOM KEIE3HOJOPOKHBIN TPAHCTIOPT MTPUMEPHO
Ha 25 % 3arpyeH MepeBO3KO CTPOUTENBHBIX MaTEPUAIIOB, PpEYHON — OoJiee ueM Ha
MOJIOBUHY, 3HAUUTENIEH 00bEM TaKUX MEPEBO30K U aBTOTpPaHCHOPTOM. Bricokue Tem-
bl COBPEMEHHOI'0 CTPOUTENHLCTBA MOBJIEKYT AaJIbHEHIee pa3BUTHE MPOMBIILIIEHHO-
CTH CTPOUTEIBHBIX MATEPUAJIOB U CTPOUHUHIYCTPUH, TPAHCIIOPTHOM MH(PPACTPYKTY-
pBI BO Bcex perroHax. Otpacibio OyJayT BOCTpeOOBaHbI HOBbIE MaTEpHUAIIbl U TEXHO-
JIOTUW, WHHOBAIIMOHHBIE Pa3pabOTKH, BBICOKOKBATU(UIIMPOBAHHBIE KaJphl, 00ja-
JAIOIINE HOBBIM YPOBHEM 3HAHUIA.

JlanHoe yueOHOe mocoOue CUCTEMATU3UPYET CBEIECHUSI 00 OCHOBHBIX BHJAX U
CBOMCTBaX CTPOUTENBHBIX MAaTEpPUATIOB, 3aKOHOMEPHOCTSAX TEXHOJIOTHYECKHUX IMPO-
I[ECCOB M3TOTOBJICHHS CTPOUTEIBHBIX M3ACIUNA W KOHCTPYKIMM, a TaKKe 3HAHHS 10
MPUKIIAIHBIM BOIIPOCAM YIIPaBJIEHUS TEXHOJIOTHYECKUMU MPOIECCaMH U3TOTOBIICHUS
CTPOUTEIBHBIX MAaTEPUATIOB, U3ACIUA U KOHCTPYKIMI. Y4eOHOe TocoOue MO3BOIISIET
00€ecreynTh MOIYYeHUE AETAbHBIX MPEICTABICHUN O CUCTEMHOM aHAJIN3€ TEXHOJIO-
TMYECKUX MPOIECCOB B 00JIACTH MPOU3BOJICTBA CTPOUTEIILHBIX MATEPUAIIOB, U3/IEITHI
U KOHCTPYKIIMH, a Takke O pa3paboTKe TEXHUYECKH M IKOHOMHYECKH OOOCHOBaH-
HBIX, COIIMAJIBHO MPUEMJIEMBIX PEIICHU B 001acTh MHOOPMAIMOHHBIX CUCTEM IPO-
MBIILJIEHHOCTH CTPOUTEIBHOU OTPACIH.

VY4ebHOoe mocoOue COCTABIEHO B COOTBETCTBUM C PabOYMMHU MpOrpaMmamu
muciuTInH « CTpOUTENbHBIE MaTepraiIbl U U3ACTUsS» U « TeXHOIOTHS CTPOUTEILHBIX
KOHCTPYKIIMU U W3JENIUI» U COOTBETCTBYET TpeboBaHusIM ['ocynapcTBeHHOro o0pa-
30BaTENIbHOTO CTAaHJIapTa BBICHIETO MPOGECcCHOHANTBHOTO 00pa30BaHUs U YYCOHBIM
maHaMm 1o crenranbHocTH 230201 «HpopManoHHBIE CHCTEMBI M TEXHOJIOTHI.

[Tocobue mnoaroroBaeHo Ha kadeapax «MarepuanoBeeHUEe W TEXHOJOTHUS
CTPOUTENBHBIX MaTepuasioB» U « T€XHOJIOTUsI CTPOUTENBHBIX U3EIMI U KOHCTPYKIUII
BI'ACY Gnarogapsi MHOTOJIETHEMY ONBITY MPENOJaBaHUs TUCHMILIMH «CTPOUTENbHBIE
MaTepualiibl», «MartepuanoBeaeHuey, «TeXHOIOrusi KOHCTPYKIIMOHHBIX MaTe€pHajIoBy,
«APXUTEKTYpPHOE MaTepHaIOBEICHNUE», « TEXHOIOTHS KEPAMHUKU U OTHEYTOPOBy», «Bsi-
KYLIUE BELECTBA», « TeXHOIOrusi OETOHOB, CTPOUTENLHBIX U3ACTUN U KOHCTPYKIIHID,
«TexHONOTUs U3OJSIMOHHBIX MaTEPUAIOB U U3JICITUI» U JIP.

VYyebnoe mocobue «CTpoutenbHble MaTepHabl U M3ACHUS. |EeXHOIOTHS
CTPOUTEIBHBIX KOHCTPYKIIMUA M W3JEIHI» MpeIHa3HAYeHO JIJIs CTYJICHTOB, 00ydaro-
muxcs 1o crnenuanbHocTh 230201 «MHbOpMaIIMOHHBIE CHCTEMBI M TEXHOJIOTHNY, a
TaK)K€ MOXKET OBbITh MCIOJB30BAHO CTYICHTAMH JIPYTHX CICIHUAIBHOCTEH, M3ydaro-
UX AUCIUIUTMHB «MartepuanoBenenney», « CTpouTeIbHbIC MaTepHaIb, « TexHOoIIO0-
TSl KOHCTPYKIITMOHHBIX MaTEPUAITIOBY.



KPATKHUE CBEJAEHUSA U3 UCTOPUH
CTPOUTEJIBHBIX MATEPUAJIOB

Pa3BuTHe MPOMBITINIEHHOCTH CTPOUTEBHBIX MaTePHAIOB HEPA3PhIBHO CBI3aHO
C U3MEHEHHMEM MTPOU3BOJICTBEHHBIX CHJI M OTHOIIICHHUH.

B nepsobvimno-oowunnom obujecmee OCHOBHBIMU CTPOUTEIILHBIMA MaTepHua-
JamMu ObUTH PUPOIHBIE KAMHH, TPOCTHHUK, BETKHU JCPEBHEB, a B KAYECTBE CBA3YIOIIE-
T'O UCIOJIb30BaJIach IIIHHA.

B pabosnadenvueckom obuecmee nipu OONbIIOM U3OBITKE ACNIEBON paboueii
CHJIBI B CTPOUTENBCTBE B 3HAYUTEIILHON MEpe CTalld MCIOIb30BaThCsi 00paboTaHHbBIE
TOpHBIE TTOPOJIbI, TIIMHAHBIN KUPIHUY-CBIPEL], TEPEBSIHHBIC U3JENUS, & B KOHYe pado-
811a0eNbYecKo20 cmpos yKe UCIOIb30BaJCs TJIMHSAHBIM KAPIHY, YEPEnuLa, CTEKIIO,
KepaMHUYeCKHEe TUIUTKH, & U3 BSOKYIIUX TJIMHA, IPUPOAHBIN ac(anbT, BO3MYIIHAS U3-
BECTh M M3BECTh C TUAPABINYCCKIUMHE J0OaBKaMH.

B cpeonue sexa ¢ ynopoxkanuem pabodeil CUIbI Majo CTaJd MPUMEHSTh 00pa-
OOoTaHHbIE KAMEHHBIC MAaTepUaJIbl U BCE IMIUPE KEPAMUUYECKUN KUPIUY, Yepenuiry, Oe-
TOH, @ B KQUECTBE BSKYILETO — IJIMHY, BO3AYLIHYIO U THAPABINYECKYIO U3BECTh, TUII-
COBBIE BSIKYILIHE.

Pa3Butue kanumanuzma BbI3BaJO CTPOUTENIBCTBO OONBIIOTO KOJUYECTBA 00b-
€KTOB IPOMBILUICHHOTO, >KEJIE€3HOI0POKHOIO, BOEHHOTO U JIp. Ha3HAUEHUH, CTalIu
UCTIOJIb30BATHCS CTPOUTENBHBIC CTAJH, CUIIMKATHBIA KUPIHY, KEPAMHUUECKUIA KHUPITUY,
wmTKa, yepenuma. Cpenan BOKYIUX HapsIy ¢ BO3AYIIHON U TUAPABINYECKON M3BE-
CTBIO, TUIICOM HAYalli MPUMEHATHCS POMAHIIEMEHT, MOPTIaHALIEMEHT, Pa3HOBHIHO-
CTH MOPTIAHAIIEMEHTA.

K xonny XIX-nauamy XX Beka cTaj HIIMPOKO HCHOJIB30BATHCS KEIE300€TOH,
Jerkre OeTOHBI, acOECTOBBIC MU3/ENNA, TOPTIAHAIIEMEHT U €T0 Pa3HOBUIAHOCTH, TEIl-
JIOU30JISILIMOHHBIE U THIPOU30JISILIMOHHBIE MATEPUAJIBL.

K nagamy XXI Beka cBOM MO3HUIIMKM COXPAaHWIM METaJUT, OETOH M YKeJIe300€TOH,
Kepamuka, npeBecuta. lllupokoe npuMeHeHNe B CTPOUTENILHON MPaKTHUKE MOTYYHIN
MOJIMMEPHBIE MaTepHaJIbl, CTEKJIO.

PA3BBUTUE ITPOU3BOJACTBA CTPOUTEJIBHBIX MATEPUAJIOB
B POCCHUHA

[Ipou3BOACTBO CTPOMUTENLHBIX MATEpUAJIOB B HAllled CTpaHE BO3HUKIIO B Ja-
JIEKOM TpouuioM. J[peBHEPYCCKUE CTPOUTENU M APXUTEKTOPHI ONMUPATUCh HA OMBIT
MPOTOCIABIHCKUX M CIABSHCKUX IJIEMEH, OOMTAaBIIMX Ha IOro-3amajie, Ha CEeBEpo-
BOCTOKE W B LeHTpe Bocrtounoii EBpomnsl. IlepBeie xumia 3aech MOSBUINUCH CO
BpeMeH TpunoJibckoil KynbTypsl (III-1I Thic. 10 H.3.). Ocemnbiit 00pa3 KU3HU APEB-
HUE claBsHe Havaau BecTH co |l Beka H.3. OOBIYHO OHM pa3Melaiu yKpEIrIeHHbIC
MOCENICHUSI Ha XOJIMax, BOJMU3U KpYThIX OeperoB pek. i CTpOUTENhCTBA IIUPOKO
WCITOJIB30BAJIMCh IPEBECHHA U IPUPOIHBIN KAMEHb, B KAUECTBE BSIKYILUX TPUMEHSIIH
IJIMHY, THIIC, BO3AYLIHYIO ¥ THIPABINYECKYIO U3BECTh, @ OCHOBHBIM THIIOM CTPOCHHSI



ObLT CpyO.

Bo Bpemena Kuerckoii Pycu (IX-XI BB.) BO3BOAUTCS OOJIBIIOE KOJIHMYECTBO
roponoB (Kues, Uepnuros, [Tonouk, Cmonenck, HoBropos), uMeromux BaxkKHOE KO-
HOMUKO-TIOJIMTUYECKOE U BOCHHO-KYJIBTYpHOE 3HaueHue. ['opojckue ycanbObl, cTe-
HBI KpenocTeil, OalHu ropoJoB ObLIIN, B OCHOBHOM, JepeBsHHBIMU. Hepenko npume-
HSUJTUCH U OJIOKU U3 TPyOOTECAaHHOTO KaMHS.

B xonme X Beka, BMecTe C IPUHATHEM XPUCTUAHCTBa, Ha Pych u3 Buzantuu
MPUXOJIUT CTEKIO U 000ACKEHHBIN KepamMuuecKuid kupnud. B 310 Bpems mpu KHs3e
Brnagumupe u ero ceiHe fpociaBe MyapoM HauyMHAETCS MAcCOBOE CTPOMUTENIBCTBO
LEpKBEeH, XpaMoB, co00poB M3 kupnuda («mwmH}b»). Kianka mpousBoamiack Ha
TOJICTBIX CJIOSAX M3BECTKOBO-LIEMSHOYHOIO pacTBOpa. YacTo psiabl U3 KEPAMUYECKOTO
KHpIINYa YePEJOBAIHCH C PAJAMU U3 IPUPOJHOTO KaMHS.

B nepuon deomanpaol pasapodnenHocty (XII-XV BB.) pa3BuBaroTcs Tpaau-
[IMM MECTHBIX IIKOJI, OTKPBIBAIOIIKUX JOPOTY HAPOJHOMY MAacTepCTBY B cdepe mpu-
KJIJTHOTO MCKYCCTBA, MKOHOIIUCH M CTPOUTENbCTBA. CBOEM 3HAUMMOCTBIO M CAMO-
OBITHOCTBIO BBIIETISIIOTCSL KPYITHBIE apXUTEKTYPHO-CTPOUTENbHBIE MIKOJIBI: Bragumu-
po-Cy3nanbckasi, HoBropoackas (u IlckoBckasi) U, HECKOJIBKO MO3:xke, MOCKOBCKasl.
JU1 Hy>KIT CTPOUTENBCTBA, IO-TIPEKHEMY, UCIIOJIB3YETCS APEBECHHA, A TAKXKE TECAHBIN
KaMEHb U3 MATKUX MOPOJT U3BECTHSIKA UJTH MeCUaHuKa, OyTOBBIN KaMEHb, KUPITHY.

K konny Xll Beka oTHOCATCS HEpBbIE CBEIEHUS O MPUMEHEHWU METAIIIOB B
pycckux moctporikax [16]. Illupokoe mpHMEHEHHE HAXOAAT JICKOPATHBHO-
aApXUTEKTYPHBIE J€TANM 3JaHU: OEIOMpaMOpHbBIE KOJOHHBI M KapHU3bI, OPHAMEH-
TajgbHas pe3b0a, Oapenbebl, MUIACTPBI, APKH, MO3AUYHbIE MTOJIBI U3 MPaMopa, SIIMBI
U MaJjaxura.

OObeMHEHHE PYCCKHX 3€MEJb, BBI3BAHHOE HEOOXOAUMOCTBIO CaMOOOOPOHBI,
U MOCJeAyIoliee 0CBOO0XKIEHHE OT TaTapO-MOHTOJIBCKOIO UT'a CIOCOOCTBOBAJIN POC-
Ty PYCCKOTO roCynapcTBa. B 3TO BpeMsl pa3BepTHIBAETCS CTPOUTEIBCTBO KPEIOCTEM,
KpEMJIEH U YKPEIUJIEHHBIX MOHACTBIPEN B LIEHTPAJIbHOW YaCTH TOCYIAPCTBA, & TAKKE
Ha rpaHunax co cropoHnl Kaszanckoro m Cubupckoro xaHctB. Begymias ponb B
CTPOUTEIBCTBE TOM »moxu mepexonuT k MockBe. B konne XV-nauane XVI Beka
3/1eCh HauMHaeTcs OypHas CTpOMTENbHas JesATENbHOCTh. HexBaTka MECTHBIX HMHXKe-
HEPOB M 30/14MX KOMIIEHCUPYETCS IMOTOKOM HWHOCTPAaHHBIX MAacTEpOB U3 CTpaH 3a-
nagHoi EBponsl (B ocHoBHOM UTanum).

B 1584 r. (npu napcrBoBanuu MBana ['po3HOro) st ynpaBieHUs rocyaapceT-
BEHHBIM CTPOUTENLCTBOM co3naerca «lIpuka3 kaMeHHBIX J1€71», KOTOPbIM KOHTPOIU-
pPOBAJIOCh TOCYAAPCTBEHHOE MPOU3BOACTBO CTPOUTENLHBIX MATEPUAJIOB, a TAKXKE yT-
BEPKJAIMCh HOPMBI pacxoja MaTepruajoB U paboued CUJIbL.

OObenuHeHre U HeHTpanu3anus pycckoro rocynapersa B XVI Beke crioco0cTBo-
BaJia OBICTPOMY POCTY TOPOJIOB Ha KPYITHBIX TOPTOBBIX MYTSIX U TOPOAOB-KPEHOCTEN.

B 1688 1. B 1iensx mo>kapHoi 0€30MacHOCTH APCKUM yKa3oM B MocCKBe ObLIO
3ampeIIeHO BO3BEICHUE «ICPEBSIHHOTO XOPOMHOTO cTpoeHusD [17].

B konne XVII-nagane XVIII Beka (npu Ilerpe |) HabmogaeTcss CTpOUTEIbHbIH
HOJIbEM, KOTOPBII CBsI3aH C BO3HUKHOBEHHEM INPOMBIIIIEHHBIX COOPYKEHUH, 00111e-



CTBEHHBIX W TIPABUTEIILCTBEHHBIX 3JaHHM, TOPOJCKUX W 3aTOPOJHBIX PE3UICHIIHM,
BO3BEJICHHEM T'OPOJIOB-KPENOCTEN Ha nanbHUX rpanunax Poccuu. B aTot nepuop ak-
TUBHO OCBAaWBAaIOTCSI HOBOBBEJICHMS 3apyOCKHBIX CTPOUTENECH U apXUTEKTOpoB. B
CTPOUTEIBHOM MPaKTUKE MOTYYUI IUPOKOE MPUMEHEHUE KepaMudeckuil kupnud. U
yxe Toraa, B XVIII B., B Poccuu Bce mpousBouTen ObLUIA 0053aHBI CTABUTH KJICHMO
Ha CBOM KUPIUYH, TaK KaK TOJIBKO 3TOT CIIOCOO MO3BOJISUT BBISBIATH OPaKoAeIioB.

[Tocne cmeptu Iletpa | rmaBHBIME MOCTPOMKAMU CTAHOBATCS IBOPIIBI U XPaAMBI,
MIPOUCXOINUT JNajJbHEHIIIas OPUEHTAIUS Ha 3aImajl, OJJHAKO 0C000e¢ BHUMAHUE yACIsCT-
sl Teneph BHEMTHEMY 0(OPMIICHHIO (pacaoB.

Hauunas co Bropoii nonoBunsl XVIII u go cepenunbr XIX Beka, nuaeanom s
PYCCKOM apXUTEKTYPHO-CTPOUTEIHHOM MPAKTUKE CTAJla aHTUYHOCTh, IEPEIIOMIICHHAS
yepe3 TBOPUECTBO MAcTEpOB (MTaIbIHCKOT0) Bo3poxkaeHus. C mpuMeHEeHHEM JIpeBe-
CUHBI, IPUPOJAHOTO U HMCKYCCTBEHHOTO KaMHEW, METAJIJIOB, CTEKJIa CO3Jal0TCs YHU-
KaJIbHBIE 3/JTaHUSI U COOPY>KEHHUS PYCCKOTO 30149€CTBA.

Co Btopoit monoBuHbl XIX Beka, B CBSA3M ¢ OTMEHOW KPEMOCTHOrO MpaBa, B
Poccuun HaunHaetcs pa3zButue kanutaiusma. HaOmromaeTcss pocT MpOMBIIIIIEHHOCTH,
B TOM YHCJI€ M CTPOUTEIbHBIX MaTepuanoB. [10SBISIOTCS 3aBOABI MO MPOU3BOICTBY
NOpTIAHAIIEMEHTa, MEXaHU3UPOBAHHBIC TICUH JIJIsi 00XKUTa U3BECTHSKA, MIPEATPUITHS
MO BBIMTYCKY KUPNHYa U OOJMIIOBOYHOM TUIMTKH, IIMPOKO HCIOJIB3YETCS YyTryH U
MpOKaTHas CTallb, HAYMHAET IPUMEHSTHCS KEJIe300€TOH.

B nagane XX Beka mocTpoeHO OOJBIIOE KOJIMYECTBO 3aBOJOB M (pabpuk, Me-
TaJUTyPTUYECKUX W MAITMHOCTPOUTEIIBHBIX MPEANPHUATHH, MOCTOB W KUJIBIX 37aHUH.
Pacmupenue ToproBim IpHUBENIO K CTPOUTETLCTBY 3IaHUKA KPBITHIX PHIHKOB, YHUBEP-
CaJIbHBIX Mara3uHoB. [IpOMBINUICHHBIN MEPEBOPOT MOTPEOOBAT CTPOUTEIHCTBA Ke-
JIE3HBIX JOPOT, MOPTOB U BOK3AJIOB.

IIepBas muposas BorHa 1914-1918 rr., pesomonns 1917 r. mogopsanu rocy-
JAPCTBEHHYIO CHUCTEMY U SKOHOMHUKY CTpaHbl. bbljla OTMEHEHa yacTHas COOCTBEH-
HOCTh Ha 3€MJII0 U HEJBKUMOCTh, MHOTHE 3aBOIbl U MPEANPHUATUS OBLIN pa3pyliie-
HbI. [10YTH MOTHOCTHIO IPEKPATHIIOCH CTPOUTEIHCTBO.

C cepenunbl 20-X TOJ0B pa3BEpHYJIACh PEKOHCTPYKIUS CTAPbIX U BO3BEJICHHE
HOBBIX 3aBOJIOB CTPOUTENBHBIX MaTepuaioB. [lepBocTeneHHOe BHUMAHUE yAENIAETCA
CTPOUTEIBCTBY OOBEKTOB SHEPTETUKH (TUAPO- U DIEKTPOCTAHINI) U IEHTPOB KYJIb-
TYpPHO-OBITOBOTO 00CITYyKUBaHUS (IIIKOJI, OOJBHUII, ABOPIIOB KYJIBTYpHI). B mepuon ¢
1926 mo 1939 rr. Takxke Bo3peneHo Oosiee 200 HOBBIX ropoioB [17]. CymecTByroiue
ropoja npeTepreBair 3HaYUTEIbHYI0 PEKOHCTPYKIUI0. B 3TO BpeMs co3aroTcs HO-
BBIC CTPOMTEIIbHBIE MAaTepUaJIbl, TAKWE KaK — IYCTOTENbI W BBICOKOIIPOYHBIH KHUP-
MUY, MTAKOBBIC IIEMEHTHI, IIEMEHTHI C AKTUBHBIMU MUHEPAJTbHBIMU JT00aBKaMH, JieT-
K1e OCTOHBI, COOPHBIE KeJIe300€TOHHBIE KOHCTPYKIIUH U JIp.

Benukas oteuectBenHas BoitHa 1941-1945 rr. npuBena K pa3pylmieHUIO OT-
POMHOTO KOJIMYECTBA TOPOJIOB U TOCEJIKOB, CEJI M JIEPEBEHB, a TaAK¥KE MPOMBIIIIICH-
HBIX NMPEANPUITAN. B MOCIeBOECHHBIE TOAbl HAUMHAETCA JOJITUH BOCCTAHOBUTEIIbHBIN
nepuosl. Y cumus, B IEPBYIO 04Yepeib, ObUTH HANIPaBJICHBI HA BOCCTAHOBJICHHE 00BEK-
TOB TIPOMBIIIEHHOCTH, OOJIBHUII U TIKOJI. JTO MPUBEJIO K TOCTOSHHOMY YBEIHYe-



HUIO0 00beMa BBIITYCKA CTPOUTEIIBHBIX MAaTEPHUAJIOB.

B 50-e ronpl B cTpane BBeneHO B jaeiicTBre 3200 mpOMBIIIIEHHBIX O0OBEKTOB,
HECKOJIbKO MOIIIHBIX 3JICKTPOCTAHIIMHI, B TOM YHUCIIC TIepBasi B Mupe atoMHas [15, 17].
Bo3HuKaloT nepBbie IEIMHHBIE COBXO03bI, I KOTOPBIX ObUIM pa3paboTaHbl COOpPHO-
paz00pHbIE KOHCTPYKITUH.

C xonia 50-X IT. cO3/1al0TCsl KPYTHbIE KUJIble MacCuBbl. HOBBIE TOCTHX EHUS B
00JIaCTH CTPOUTENILHBIX TEXHOJOTUH MPUBEIN K pa3pabOTKe pa3IMYHBIX KOHCTPYK-
TUBHBIX CHUCTEM KPYMHOMAHEIBHBIX JOMOB: MAaHEJIbHO-PAMHBIX, KapKacHO-
MaHEeIbHBIX U OeCKapKacHbIX. J[1s1 oOeciedeHns TOCy1apCTBEHHOTO CTPOUTEIBLCTBA C
1954 rona BctymatoT B ctpoil 6onee 400 3aBOJOB KeNe300€TOHHBIX KOHCTPYKIIMA.
COopHbIe Ke1e300€TOHHBIE KOHCTPYKIIMM HAaYaau [IUPOKO MPUMEHATHCS KakK B IPO-
MBIIIUIEHHOM, TaK U B TPaXJAHCKOM CTPOUTENbCTBE. [IepCrieKTUBHON 3apeKOMEH10-
Bajia ce0s1 TEXHOJIOTHS BO3BEACHUS 3aHUN U3 MOHOJIUTHOTO KeJIe300€TOHA B CKOJTb-
3SIIIICH WITH TIEPEIBUKHOM omnaryoKe.

K xoniry XX Beka Poccust mo nmpou3BoICTBY IIeMEHTa, METAIOB, COOPHOTO Ke-
ne300eToHa, acOOIIEMEHTa, JIMCTOBOTO CTEKJIa HAMHOTO OIepeausia JApyrue CTpaHbl.
[Tpu 00111eM BBICOKOM YPOBHE Pa3BUTHS CTPOUTEIBHBIX TEXHOJIOTHH U TEXHUKHU, TPU-
MEHEHHH HOBBIX KOHCTPYKIHMOHHBIX U OTAEJIOYHBIX MATEpPUAJIOB, COBETCKas UHIYCT-
pUs CTPOUTENBHBIX MaTEPUAIOB HE CMOIJIA BBIMTH HA MUPOBOI YPOBEHb B CBSI3U C CY-
HIECTBYIOIIEH KOHOMHYECKON U MOJUTHYECKOW CHCTEMOM >KECTKOTO T'OCY/IapCTBEH-
HOTO MOHOIIOJIU3MA.

Pacnag Coserckoro Coro3a B 1991 r. coznan miiga Poccnn cnokHENyro reomo-
JUTUYECKYIO cuTyaruio. [10-HOBOMy opraHu3yeTcs CTPYKTypa CUCTEMbI ITPOU3BOACT-
Ba, JKOHOMHUKHU CTpaHbl, €€ KyJIbTYPHBIX CBA3el. CTpouTenbHas TOHKA B 3TOT MEPUO]]
MPOUCXOAUT Ha (POHE 00I1IETOCYJAPCTBEHHOTO IKOHOMUYECKOTO Caja.

B 1992 roay cozman yka3z 06 opranuzainuu Poccuiickoit AkaneMuu apXUTEKTy-
pbl U ctpoutenbHbIX HayK (PAACH). B 1998 romy Bbeimen I'pagocTpouTenbHblil KO-
nekc PO, B KOTOpHIH 103k€ OB BHECEHBI IOTIOTHUTENLHBIC TOMPABKH.

CeronHs CylIECTBYIOUIUE MPEANPUITHS MPOMBIILIEHHOCTH CTPOUTEIBHBIX Ma-
TEPHUAJIOB TOKA €Ille HE B COCTOSHUM KOHKYPHPOBATh C 3apyOekHbIMU (UpPMaMH Ha
MUPOBOM pbIHKE. CKa3bIBAIOTCSI M3HOIIEHHOCTh O0OpPYAOBaHUS, yCTAPEBIIINE TEXHO-
JIOTUM, HU3Kasl KyJbTypa MPOU3BOJACTBA M KAadyeCTBA BBINTYCKAEMOW MPOAYKIUU.
BoabmMHCTBO MepeoBhIX TEXHOJIOTUH, 000OpYAOBaHUS M MAaTEpUATIOB UMIIOPTUPY-
I0TCS U3-3a pyOexa.

TeM He MeHee, 3a MOCJIEAHUE TOJIbl PEKOHCTPYUPOBAHBI TUIIOBBIE U YHUKATb-
HbIE 37]aHUS U COOPY>KEHHS, OTPECTaBpUpPOBAHA HMCTOPUYECKAs 3aCTPOMKa MHOI'HMX
ropoji0B, 3aHOBO BOCCO3/[aHbl YTPAu€HHbIC MaMSITHUKU UCTOPUHU U apXUTEKTYpPHI. 3a
MOCJIEAHUE JACCATUIICTHS 3HAYUTEIBLHO YBEIUYMINCH KAUTAIOBIOXKEHUS B yIIydIlle-
HUE JOPOXKHO-TPAHCIIOPTHON CETH TOPOJAOB, (POPMHUPOBAHNE ABTOMOOWMIIBHBIX Pa3Bsi-
30k u ap. Ha py6exe XX u XXI| BeKoB mOCTpOEHO OOJIBIIOE KOJIUYECTBO IKHIIBIX
3/laHuii, 0AHKOB, TOPTrOBO-Pa3BJIEKATEIBHBIX KOMIUIEKCOB, OU3HEC-TIECHTPOB, OOBEK-
TOB KYJIbTYPHO-MAacCCOBOTO M CIIOPTUBHO-03/J0POBUTEIHLHOTO HA3HAUCHUS, YICOHBIX U
HaAYYHBIX [IECHTPOB, XpaMoOB U 1epkseii [5, 17].



PA3JIEJI 1

COCTAB, CTPYKTYPA U CBOMCTBA
CTPOUTEJBHBIX MATEPUAJIOB

1.1. Oo0mue cBeneHus

MHuoroobpasue mMaTepuagoB, UCIOJIB3yEeMbIX B CTPOUTEIIBCTBE, JETaeT U3yde-
HUE UX CBOWCTB U OCOOCHHOCTEW MPUMEHEHHUSI IOCTAaTOYHO CJIOXKHBIM. Ho oOmum
JUTSI BCEX MATEpPHUAJIOB SIBISIETCS] CBSA3h MX CBOWCTB C OCOOCHHOCTSIMU CTPOCHHUS U CO
CBOMCTBaMHU TE€X BEMIECTB, U3 KOTOPBIX OHU COCTOSAT. [loaTOMY, TIpekie Bcero, Heoo-
XOJIMMO YCBOUTH CBSI3b MEXIY CBONCTBAMH, COCTaBOM M CTPYKTYpOH Marepualia.
Tak, pa3ubie crocoObl 00paOOTKU OJHOTO U TOTO KE ChIPhS MO3BOJIAIOT MOJYYUTH
MaTepHalbl C pa3IMYHbIM CTPOECHUEM U, CIIEIOBATEIBHO, C PA3HBIMHU CBOMCTBAMHU.

CocraB — TO, U3 4ero coctouT Marepuan. CTpouTeIbHbIE MaTepUalbl Xapak-
TEPU3YIOTCA XUMUYECKUM, MUHEPATIOTHYECKUM U (ha30BBIM COCTABOM.

Xumuueckuil cocmag — COBOKYIHOCTb OKCHIHBIX COCTABJISIONIMX B MaTepHalie
(Al,O3, SIO,, Fe,03, CaO, MgO u ap.). XuMHYECKUN COCTaB MO3BOJISCT CYIUTh O
CBOMCTBax Marepuaia: OrHECTOMKOCTH, OMOCTOMKOCTH, MEXaHUYECKHUX U APYIUX Xa-
pakTepucTukax. Oxcu bl (OCHOBHBIE U KUCJIOTHBIC) CBSI3aHBI MEXIy coO0W U olOpa-
3YIOT MUHEPAJIbI.

Munepanocuueckuii cocmas — COBOKYIMHOCTb MPUPOIHBIX WJIM UCKYCCTBEHHBIX
XUMHUUYECKUX COCMHEHUN (MUHEPAJIOB).

Al,032S10,-2H,0 — kaoauHuT; 3Mg0-4Si0,'H,0 — Tanbk;
CaS0,-2H,0 — ruric; CaCO3-MgCOj3 — 10J10MUT;
3Ca0-Si10, — anur; 2Ca0-Si10,— 6enuT u ap.

Munepanorudeckuii coctaB 1aet 6oJiee moJIHy0 HH(pOpMaIHIo 0 MaTepHale.

Da3zo6vlil cocmas — coJiep>kKaHle B MaTepuase pa3andHbIX (a3 (TBepIoi, KU -
KoM U razoobpasHoii). TBepaas (aza mpencraBiieHa IUIOTHBIMH BEIIECTBAMH, CJa-
raroluMu «Kapkac» matepuana. JKuakas gasza — Boja ¥ pa3iMyHbIC KUJIKUE Belle-
CTBa, Haxojsmecs B matepuaine. ['az3oo0pa3Has Qaza mnpeacTaBieHa BO3IyXOM, 3a-
MOJTHSFOIIUM TIOPHI.

CTpyKTypa (cTpoeHHe) — MPOCTPAaHCTBECHHOE B3aMMOPACIIOJIOXKCHHE B MaTe-
puange KOMIOHEHTOB, TO €CTh pa3MEIlEHUE YacTel, 2JIEMEHTOB B 00beMe, UX B3aUMO-
CBSI3b U 3aBUCHUMOCTb.

CTpyKTypy CTPOUTEIbHBIX MaT€pUaiOB M3Y4YalOT Ha TPEX MACIITAOHBIX ypOB-
HiAX: 1) MaKpOypOBEHbB; 2) MUKPOYPOBEHb U 3) aTOMHO-MOJICKYJISIPHBIN YPOBCHbD.

Maxpoypoeenb — MaKpOCTPYKTypa MaTepuala, BUaIuMas HEBOOPYKEHHBIM TJia-
30M WIA TpU HEOOJBIIIOM YBEIHMYCHHUH. Y CTPOUTEIHHBIX MATEPHAIIOB BBIIEISIOT
CJIEAYIOIINE TUIIBI MAKPOCTPYKTYP (puc. 1.1):

- KOHIJIOMepaTHas (XapakTepHa JJisi OETOHOB Ha IJIOTHBIX U MOPUCTHIX 3aI0JI-
HUTENSX, ac(harbTOOETOHOB);

- s;uencTas (STYeucThie OETOHBI, IEHOKEPAMHUKa, IEHOTUIACTHI);



- MEJIKOTIOpHCTas (KEPaAaMUIECKUN KUPIUY, KEpAMUIECKast TTUTKA);

- BOJIOKHHCTas (IpeBecuHa, U3ICTUS N3 MUHEPATbHON BaThl, CTCKJIOIIIIACTHKH );
- cioucras (paHepa, pyJTOHHBIE KPOBEIBHBIC MAaTEPHUATIBI);

- pBIXJIO3epHHUCTAS (TIECOK, IIeOCHb, KEPaM3UTOBBIN TPaBUii);

- cIIUTHAs (CTEKJIO, METAJLI, TIJIACTHK).

Puc. 1.1. Tunsl MakpOCTPYKTYp CTPOUTEIHHBIX MAaTEPHAIIOB:
a — KOHI'JIOMCpaTHaA; 0— AYCHUCTasA; B — MCJIIKOIIOPpUCTAsd;
I' — BOJIOKHHUCTAdA; 1 — CJIOUCTAasA; € — PBIXJIO3CPHUCTAs; K — CJIIMTHAA

Mukpoypogenb — MUKPOCTPYKTypa MaTepualia, BUIUMAs B ONTUYECKUN MUK-
pockor. OOBIYHO Ha 3TOM YPOBHE M3YYarOT CTPOEHHME TBEPAON COCTABIIAOILEH, KO-
TOpasi MOKET UMETh KPUCTAINTMYECKYIO UM aMOPQHYIO CTPYKTYPY.

Kpucrannuueckast CTpyKTypa MpeAcTaBlieHa KPUCTAJUIAMH Pa3IMYHbIX pa3Me-
poB U GopMbI (TPU3MATUYECKOMN, TUIACTUHYATOM, UTJIIOBUIHOMN | Jp.). Kpucranmue-
ckas ¢opma OoJiee ycroWumBa, yem amopdHas. Marepuayibl ¢ KPUCTALTUYECKUM
CTPOCHHEM HMMEIOT ONPEACIICHHYI0 TEeMIEepaTypy IUIaBJICHUS U XapaKTepU3YIOTCs
aHU30Tponuel (HEOJMHAKOBBIE CBOMCTBA B pa3IMYHbIX HAIIPABJICHUSX ).

AmopdHas (6ecopMeHHas) CTPYKTypa XapaKTEpHU3yeTCsl BBHICOKOM XuMUYe-
CKOM aKTHBHOCTBIO (BCJIEACTBHE OOJBIION BHYTPEHHEW SHEPIUM), HU3KOW MPOYHO-
cThto. OJTHO M TO K€ BEIIECTBO MOXET HaXOJUThCS KaK B aMOP(HOM, TaK U BKPUCTAJI-
JIMYECKOM COCTOSIHUH. [IpuMepoM MOXKET CITyKUTh KBapIl, B KPUCTALIHUECKON dopme
MPEICTABIAIONIMI cOO0M KBaplUEBbIM Mecok. AMopdHas CTPYyKTypa KBapLa MOXKET
OBITH MpeJCTaBICHA TPEIEJIOM, OMOKOM, quaToMuToM. AMopdHas dopma BeliecTBa
MO>KET CaMOIIPOU3BOJIBHO MEPENTH B O0Jiee YCTOMUHMBYIO KPUCTAUTUIECKYIO (hopMYy.



AmomHo-monexynsApHslil yposeHb — BHYTPEHHEE CTPOEHUE MaTepuaia, u3ydae-
MO€ METOJIaMH PEHTT€HOCTPYKTYPHOI'O aHAJIN3a, dJIEKTPOHHOM MHUKPOCKOIHUH U T.II.
Ha aToMHO-MOJIEKYJIIpPHOM YPOBHE MOKHO BBISIBUTH BHUJbI CBSI3€H B MaTepuaie (Ko-
BaJICHTHBIE, MOHHbBIC, BOJOPOJHBIE), PACCMOTPETh CTPOEHUE KPHUCTAIIMYECKON pe-
HIETKU U ONPEACINTh MEXAHUYECKYIO TPOYHOCTh, TBEPAOCTD, TYTOINIABKOCTh U JIPY-
r'€ Ba)KHbIEC CBOWCTBA MAaTEpUAJIOB.

CocTaB 1 CTpoeHHE MaTepurasa 3aBUCAT OT UX MPOUCXOXKICHUS U YCIOBU 00-
pa3zoBaHus (7151 IPUPOIHBIX MAaTEPUAIIOB), OT TEXHOJOTUU NMPOU3BOJCTBA U 00PadOT-
KM (1711 UICKYCCTBEHHBIX CTPOUTENIbHBIX MaTepuasioB). CoCTaB U CTPYKTypa MaTepua-
JIa OMPEIEIISIOT €r0 CBOMCTBA.

CBoiicTBO — CIIOCOOHOCTH MaTepHalia pearupoBaTh Ha BHEUIHHE WM BHYT-
peHHME BO3/AeicTBUS. Bo3aeiicTBUS MOTYT OBITh (pU3MUeCKUMHU (TEII0Ta, Biara, pa-
Jalusi, CBET U T.J.), MEXaHUYECKUMH (CUJIOBBIE HArpy3KH), XUMUUECKUMHU (OCAIKH,
BBIXJIOIHBIC T'a3bl, MIEJI0YH, KUCIOTHI), OMOJOTHUECKUMU (IPUOKH, MUKPOOPTaHU3MBbI)
U T.1. B COOTBETCTBUM C 3TUM MOXHO BBIIACIUTH (pU3NUECKHUE, MEXaHUUECKUE, XUMU-
yecKkue, OMOJIOTMYEeCKUE U Ipyrue CBOMCTBa mMaTtepuanoB. Kpome atux cBOHCTB, KO-
TOPBIE OTHOCAT K 9KCHIYAMAyUOHHbIM, BAXKHBIMU SIBIISIIOTCS TaKKE MEXHOI02UYecKue
CBOMCTBa MaTEpHAJIOB, KOTOPBIE MPOSBISAIOTCS B IPOIECCaX UX M3TOTOBJIEHUS U IO-
cieayroriei oopadorku [4, 5, 13].

1.2. ®uznyeckue CBOMCTBA

®du3nyeckre CBOMCTBA CTPOUTENBHBIX MATEPUAJIOB XapaKTEPU3YIOT MapaMmeT-
pBl PU3UYECKOTO COCTOSIHUSL, OCOOEHHOCTH CTPYKTYPBHI, @ TAKXKE€ ONPENEAI0T OTHO-
HIEHUE MaTEPUAIOB K Pa3Iu4YHbIM (PU3UUECKUM MTPOLIECCAM.

1.2.1. Ilapamempot cocmoanus

K mapamerpam (u3HUECKOTr0 COCTOSIHHUS OTHOCST MAaccCy, T'€OMETPUYECKUE
pa3Mephbl, 00beM, UCTUHHYIO, CPEHIOI0 U HACHITTHYIO TUIOTHOCTH.

HcTnHHAs MUIOTHOCTD p — Macca eIMHUIIBI 00beMa MaTepuaa, B3sTOro B aod-
COJIFOTHO TIJIOTHOM COCTOSIHUM, TO €CTh 0€3 IMOp U IyCTOT.

VICTHHHYIO [TOTHOCTH MaTepHaia, KI/M° (I/cM°), OIPEAensioT o GopMyIe

PZV—, (1.1)

abe

rae m— macca TBepaoH ¢asbl, Kr (T);
V5. — 00beM B aOCOIIOTHO IIJIOTHOM COCTOSIHHUH, M (CM3).
HNcTuHHAs MIOTHOCTh HEOPTAHUYECKUX MaTepuayoB — 2,2...2,8 F/CM3, OpraHu-
yeckux — 0,9...1,8 r/em’.
N3MmeHeHre 3Ha4Y€HUs WCTUHHOM TJIOTHOCTH MOXET MPOU30UTH TOJIBKO IIPU
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W3MEHEHUH XUMHYECKOTO COCTaBa MaTepuaa.

Cpennsisi IWIOTHOCTh py, — Macca €IUHUIBI 00beMa MaTepuaia B €CTECTBEH-
HOM COCTOSIHUH, TO €CTh C TIOPAMH M ITyCTOTaMH.

Cpe/IHIOI0 IOTHOCTB MaTepuaia, Kr/M® (r/cM’), OIpenesioT o hopmysie

m
P = (12)

ecm

rje m — macca obpasna, Kr (T);
Veem — 00BEM 00pasiia B €CTECTBEHHOM COCTOSIHUH, M (CM3).

Tak kak OOJIBITUHCTBO CTPOUTEIBHBIX MAaTEPHAIIOB COJCPIKUT B CBOEM 00BbEME
MOPHI U MTyCTOTHI, TO CPEAHSS TUIOTHOCTh MOPUCTHIX MAaTEPUATIOB BCET/Ia MEHBIIE UX
WCTUHHOM TJIOTHOCTH. JIWIIB y TIJIOTHBIX MaTEpPHANIOB (CTANIM, CTEKJIA U JIP.) CPEIHSSA
Y UCTUHHAS TUIOTHOCTH TIPAKTUYCCKU PABHBI.

Cpennsisi TUIOTHOCTh CTPOUTEIBLHBIX MaTEPHAIOB KOJIEOJIETCS B OYCHB IITUPO-
KHX Mpeaenax: ot 15 kr/m° (mopucThle macTMaccsl) 10 7850 kr/M° (CTaib).

HacbInHasi III0THOCTH p,, — Macca eAMHUITBI 00bEMa PHIXJIOHACHITIAHHBIX 3eP-
HUCTBIX WJIM BOJIOKHUCTBIX MaTEpHaoOB (MecKa, meOHs, rpaBus, IIEMEHTa U T.I1.).

HaCHIIHYO IIOTHOCTb 36PHACTBIX MATEpPUalIoB, KI/M° (r/cM®), onpeelsior mo

dbopmye

m

m
o 1 (13)
V, V.4tV +V

nycm

pH =

rze M — Macca 3€pHUCTOr0 Marepuaia, Kr (T);
V, — 06beM, 3aHIMAEMBIii 9TOH Maccoii, M° (cM°);
Vu.p. — 00BEM, 3aHUMAaEMBI TBEpIOH (ha3oi MaTepHana, M (em’);
V,.0p — 00BEM IIOp B 3€pHAX MaTepuaa, M (em);
V,yem — 00BEM MEK3EPHOBBIX ITyCTOT, M° (em).
JIns1 OMHOTO M TOTO K€ MaTepuana p > pm > p,.

1.2.2. CmpykmypHule xapaKxmepucmuxku

CrpoeHue marepuasna XapakTepHU3yeTCs MOPUCTOCThIO, & JJISI PBHIXJIbIX, CHIMY-
YUX MaTEPUAJIOB TAK)KE MEK3EPHOBOU MYCTOTHOCTHIO.

IHopucrocTy o0wmas /1,5, — NPOLEHTHOE COJEPKAHME B MaTepuale Iop U
MyCTOT.

Pa3mepsl mop MOTYT OBITh OT MIJUTMOHHBIX JOJIEW MIJLTUMETPA 0 HECKOJb-
KUX MWUIAMETPOB. boiiee KpynHbIe sIMEMKH WK MOJIOCTH HA3bIBAIOT MTyCTOTAMMU.

DKCIepUMEHTAIBHBIN METO]I ONPEIeSICHUs] IOPUCTOCTH OCHOBAH Ha 3aMellle-
HUU MOPOBOTO MPOCTPAHCTBA B MaTepHUale CKUKEHHBIM T€JIMEM UJIU JPYrod cpeaoil.
OKCIepUMEHTAIbHO-PACUETHBIA METOJI MCIOJb3YET HAJCHHBIE OMNBITHBIM ITyTEM
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3HAYEHHS] UICTUHHOM U CPEIHEN IJIOTHOCTHA MaTepraia;
_ pm (0)
11, = (1-—~")-100%. (1.4)
Yo,

[TopuCTOCTh CTPOUTENBHBIX MaTEPHAIIOB KOJIEOJIETCS B IMUPOKHUX Mpeaeax: oT
0 (crekio, cranb) 10 98 (meHomIacTel, MUHEpaIbHas BaTa) %0.

OO0111ast TOPUCTOCTh CKIIAJIBIBAETCA U3 OTKPHITON U 3aKPBITON OPUCTOCTH.

OTtkpbITass mopucrocTs /1,,, NpeacTaBicHa MOPAMH, BBIXOASIIUMH Ha TO-
BEPXHOCTHh MaTepHuaia. ITHU TOPHI 3aIOJHAIOTCS BOJION MPU MOTPY>KEHUH MaTepHuaia
B BOJY, IO3TOMY CYJIUTh O KOJWYECTBE OTKPBITHIX TIOP MOXHO TI0 BEJIMYNHE BOJIOTIO-
TJIOTIEHUS:

Il =~B

ome = By (1.5)
rie By — Bojomnornomienue mo oosemy, %.

OTKpBITBIE TIOPHI YBEIMUMBAIOT MPOHUIIAEMOCTh, BOJOMNOTJIONIEHUE MaTepHraa
1 YXYJILIAI0T €0 MOPO30CTOMKOCTh U JOJTOBEYHOCTb.

3akpbiTasi NOpUcTOCTh /7, 00pazoBaHa M30JUPOBAHHBIMHU TIOPaMH, KOTOpPhIC HE
MMEIOT COOOIIICHUS C BHEITHEW CpPeioi U MPU KOHTAKTE C BOJION HE 3aIMOJHSIIOTCS €1O.

3aKphITYIO0 (3aMKHYTYIO0) IOPUCTOCTH OMPEACIISIIOT 10 (hopmyIie

H3 = Ho6u¢ - Homx- (16)

OT BeJMYMHBI TIOPUCTOCTH, pa3Mepa U (OPMBI IOP, PABHOMEPHOCTH pacIpe-
JICJICHUST MX B MaTepUaJIC 3aBHCAT BaXKHCWIIME €r0 CBOMCTBA: CPEHHSISI IJIOTHOCTD,
IPOYHOCTH, BOJIOTIOTJIONIEHUE, TETTIONPOBOTHOCTh, MOPO30CTOMKOCTD U JIp.

Me:k3epHOBasi MyCTOTHOCTD [/,, — 00bEMHOE COJIEpP)KaHUE B PHIXJIO3EPHHU-
CTOM MaTepuaje MEeK3EPHOBBIX ITyCTOT.

JIJIs pBIXJIO3EPHUCTHIX U MTOPOIIKOOOPA3HBIX MaTEPHAIOB MEK3EPHOBYIO Ty C-
TOTHOCTH (%) omnpenenstor o hopmyse

1, = @-£).100, (1.7)

m

3 3y.
TJIe p, — HACBIITHAS IJIOTHOCTh MaTepuana, Kr/m™ (T/cMm’);
3 3
Pm — CPEIHSS TUIOTHOCTh 3€PEH MaTepuaia, Kr/m" (r/cm”).

1.2.3. I'uopogpuzuueckue ceoiicmea

[Munpodusnueckre CBONCTBA ONMPEACNSIOT OTHOIIEHWE MaTepuaia K cTaThde-
CKOMY WJIM IUKJIMYECKOMY BO3JIEMCTBUIO BOJBI U Mapa.
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Baaxnocts W — nipoiieHTHOE cojiepKaHuE BJard B mopax Marepuaina npu ec-
TECTBEHHBIX YCIOBUAX €ro 3KCIUTyaTalud. Pa3znuyaroT BIaXXHOCTh aOCOJIOTHYIO U
OTHOCHUTENBHYIO, OIpeieNiIeMyto 1o hopmyam

W _ mg]z - mcyx .100 (l 8)
abe m ! .

cyx

m m
=———=°.100, 1.9
- (L.9)

671

OMH

riae m,, — Macca oopasia BO BJIaXKHOM COCTOSIHUH, T;
M., — Macca cyxoro oopasua, T.

Bi1ayXHOCTh OKa3bIBAET 3HAYMTENIBHOE BIIMSHHME Ha JOJIOBEYHOCTh Marepua-
JIOB, X TEIUIOU30JISILMOHHBIE, 3JIEKTPUUECKUE U IPYyTHUE CBOMcTBa. B 3aBHCcHMMOCTH OT
OKPYXAaIOILUX YCIOBUHN BIAXKHOCTh MOKET MEHATHCS 0T 0 % 10 MOJHOr0 HACBILIEHUS
BOJIOH.

I'MrpoCcKONMYHOCTh — CIOCOOHOCTH MaTepHalia IMOIJIOMIaTh Hapbl BJIATH U3
OKpPYXAaIOLIEro BO3AyXa. [ MIPOCKONMMYHOCTh 3aBUCUT KaK OT CBOMICTB MaTepualia
(BEJIMYMHBI U XapakTepa MOPUCTOCTH), TAK U OT YCJIOBHI BHELIHEN cpeibl (Temnepa-
Typbl U OTHOCUTEIBHOW BIIAXHOCTH). MaTepHalibl, KOTOPbIE XOpOIIO BIUTHIBAIOT
BJIary, Ha3blBAIOT eudpoguivubiMu. Matepualibl, OTTAJIKUBAIOIINE BJary, Ha3blBaloOT
2UOpoGooHbIMU.

KamunnsipHoe Hacbllmenne (BcacbIBaHWe) — TIPOLECC MOTHATHS BJIArd IO
KalmwJjIsipaM MaTepuana, Korja OH 4aCTUYHO HaxOoJIuTcs B BoJe. B pesynbrare 3TOr0
Ipoliecca rpyHTOBBIE BOJBI MOTYT IIOJHUMATHCS M0 KallWJULIPaM U YBIIAXKHATh HUXK-
HIOK0 4YacTb CTE€HBI 3/1aHud. I yCTpaHEHHUs CHIPOCTH B IOMELIEHUSAX YCTPAUBAOT
TUAPOU3OJISIIIUOHHBINA CIIOM, OTHENSIOMUNA (PYyHIaMEHT OT Ha3eMHOM 4YacTU KOHCT-
PYKLUU.

Boponoriomenue — cnocoOHOCTh MaTepuasa BIUTHIBATh U yJIEPKUBATH BOAY
IIPU HEMOCPEACTBEHHOM CONPUKOCHOBEHUU C HEIO.

PaznuuaroT BojomnorionieHue Marepuania rno macce By u oobemy By, koTopbie
B % BBIYUCIISIOT IO (popMysiam

m —m
B =—" 9100, (1.10)
" mcyx
m&’l - mcyx
60001

rje m,,— Macca BJIaKHOTo o0pasiia, T;
M., — Macca BBICYIIEHHOrO 00pasia, T;
3.
V — o0beM obpasia, cm™;
3
Peoow — TIIOTHOCTH BOJIBIL, T/CM".
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Bomonornomenus matepuaia mo o0beMy W Macce CBSI3aHBI MEXITy CcoOO0M
CIICAYIOIICH 3aBUCUMOCTBIO:

Bv=Bupm. (1.12)

Bonomnornomnienue cTpouTeNbHBIX MaTepUAIOB KOJIEOJIeTCS B MIUPOKUX Mpese-
nax: 0,02...0,7 % (ana rpanuta), 2...4 % (ana tsokenoro Oerona), 8...12 % (ans
kupnuya), 6osee 100 % (A1 TETIOU30JIAIIMOHHBIX MATEPUAIIOB).

Bogonornoniesue oTpULaTesIbHO BIMSIET HA OCHOBHBIE CBOMCTBA MaTEPHAJIOB:
YBEIMYHUBAET CPEAHIOIO TUIOTHOCTh U TEIJIONPOBOAHOCTD, CHH)KAET MPOYHOCTh U MO-
PO30CTOMKOCTb.

BopocroiikocTh — CIIOCOOHOCTh MaTepHalia COXPAHATh MPOYHOCTh MPU YB-
JakHeHUU. YHCIOBOM XapaKTEPUCTHUKON BOJOCTOMKOCTH SBIACTCA KOX(D(PUIIUEHT
pasmsrdenus K,, KOTOpbIH oIpenensercs no Gopmyiie

Kp =2 (1.13)

rae R,,— npenen npoYHOCTH MPH CKaTUU BIIaXXHOTO oOpasiia, Mlla;
Reyx— IPEAEs MPOYHOCTH NIPH CKATHH Cyxoro oopasua, MIla.

OtoT kodpPuiment usmensiercs or 0 (HEOOOXKEHHbIE TIIMHUCTHIE MaTepHa-
ab1) 10 1 (ctanb, rpaHuT, cTek0). K BOJOCTOMKMM OTHOCSTCS CTPOUTEIbHBIC MaTe-
puaibl, KOOOPUITMEHT pa3MArdeHus: KOTopeix 6osbine 0,8. DTu MaTepuaisl paspernia-
€TCsl PUMEHATh B KOHCTPYKLMSIX, HAXOMASIIUXCSA B BOJE 0€3 CHeruaibHbIX MEp IO
3aIllUTEe OT YBIKHECHHUS.

Bo3ayxocToiikocTh — CIOCOOHOCTh MaTepHuasia BbIACPKUBATH LUKINYECKUE
BO3JICHCTBHS YBIIAXKHCHUS W BBICYIIMBAHUS O€3 3aMETHBHIX naedopmaruii U morepu
MEXaHUYECKON MTPOYHOCTH.

MHoOTOKpaTHOE YBITAXKHEHHE W BBICYIIMBAHUE BBI3BIBACT B MaTepuaje 3HAKO-
NIepEeMEHHBIC HANIPSHKCHUS W CO BPEMEHEM MPHUBOJIUT K IMMOTEPE UM HECYIel croco0-
HOCTH.

BoaponponnunaeMocTb — ClIOCOOHOCTh MaTepuasa MponycKaTh BOY IMOJ J1aB-
JeHueM. XapaKTepUCTUKOW BOJOMPOHUIIAEMOCTH CIYXHUT KodhdumueHT dumpTpa-
uu Ky, KOTOpBIN OnpefeiseT KoJIMIeCTBO BObI, Mpomeamen yepes 1 M° B TedyeHHUE
1 yaca pu 3a1aHHOM JJaBJICHUHU.

BononponuiiaeMocTs 3aBUCUT OT CPEIHEN TJIOTHOCTH, IMOPUCTOCTU U CTpOe-
HUS MaTepuasia. BogonpoHUIIaeMoCTh HE JOMYCKAIOT MPU CTPOUTENIBCTBE THAPOTEX-
HUYECKUX COOPYKEHUH, Pe3epPBYyapOB, KOJUIEKTOPOB, CTCH MOABAJIOB.

BogoHenpoHUIIaeMOCTh XapaKTePU3YETCs MTEPUOIOM BPEMEHH, TT0 HCTCUCHUN
KOTOPOTO TMOSBIISTFOTCS IPU3HAKHU MTPOCAYNBAHKS BOBI 110 OTIPEICICHHBIM JTaBICHU-
eM uepe3 obOpazelr; Matepuasia (KpoBEIbHbIE MAaTepUalIbl), WU MPEAeIbHON BEIUYU-
HOU JaBJIEHUs BOJIbI, ITPU KOTOPOM OHA HE MPOXOIUT Yepe3 oopazelr (0eToH).
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I'a30- 1 maponpoHMIIaeMOCTb — CIIOCOOHOCTh MaTepuaja MPOIyCKaTh depes
CBOIO TOJIIILY BOJSIHOM map WM Ta3bl (BO34yX). XapakTepusyroTcs KodppuiuentaMmu
ra3o- U MaponpoOHUIIAEMOCTU. DTOT MOKA3aTeNb BaXEH JIJIsl MaTepUajIoB, UCIIONb3Ye-
MBIX B KaU€CTBE CTEHOBBIX KOHCTPYKIIMHN JJIs )KMJIBIX U OOILIECTBEHHBIX 3/IaHUM, MO-
CKOJIBKY Uepe3 Hapy>KHbIE CTEHBI JOJKHA TPOXOJIUTh €CTECTBEHHAS] BEHTUIISIIMSI.

BaaxxHocTHble nedopManuM — U3MEHEHHE O0beMa W pa3MepoB Marepuaa
IIPU U3MEHEHHUH BJIAXKHOCTU. BiaxxHoCTHBIE edhopMaliii XapaKTepru3yloTCs yCaIKou
Y Ha0yXaHUEM.

VYcanka — yMEeHbIIIEHHE Pa3MEepoOB U 00bEeMa MOPUCTHIX CTPOUTENBHBIX MaTe-
puasnoB (KepaMHKa, JPeBECUHA, SSYEUCThIC OCTOHBI) MPU YJAJIECHUU BJIArH.

HaOyxanue — yBenrueHre pa3MepOB CTPOUTEIBHBIX MAaTEPUATIOB B PE3YJIbTaTe
MOTJIOIIEHUS UMH OOJIBIIOTO KOJIMYECTBA BOBI.

Mopo30CTOIKOCTH — CBOMCTBO HACBIIIEHHOTO BOJOM MaTepHalia BBIIECPKH-
BaTb MHOTOKPATHOE IMOMEPEMEHHOE 3aMOpaXMBaHWE M OTTaMBaHHUE O€3 3HAYUTENb-
HBIX MTPU3HAKOB Pa3pyIICHUS U CHIYKEHUS TPOYHOCTH.

Pa3zpymienue Marepuana mpu TakKUX HMUKIMYECKUX U3MEHEHHSX TEMIIEpPaTyphl
CBSI3aHO, TJIaBHBIM 00pa30M, C TOSIBJICHUEM B HEM HANPSHKCHUI, BHI3BAaHHBIX YBEIH-
yeHHEeM 00beMa BOJIbI IIPH TIepexo/ie B e (mpumMepHo Ha 9 %).

Mop030CcTOMKOCTh MaTepHaia KOJIMYECTBEHHO OIEHMBAETCS MUKIaMH (4 daca
3aMopakuBaHuu npu - 18...- 20 °C, 4 4aca orranBaHus npu + 18...+ 20 OC) U COOT-
BETCTBEHHO Mapkoi mo moposoctoikoct (F10, 15, 25, 35, 50, 75, 100, 150, 200,
500).

Marepuan cuudtaeTcsi MOPO30CTOMKHM, €CIU MOCe 3aJaHHOTO KOJIMYECTBa
IUKJIOB 3aMOpaXMBaHUS M OTTAaMBaHUSI TOTEPS] MAcChl OOPA3LOB B PE3yJbTaTE BbI-
KpallluBaHUs U pacCclauBaHUs HE MpeBbIIAeT 5 %, a MPOYHOCTh CHUXKAETCS HE OoJiee
yem Ha 15...35 %.

Jlerkue GETOHBI, KMUPIHUY, KEPAMUUECKHE KaMHH JJI1 HAPY>KHBIX CTEH 3IaHUM
0OBIYHO MMEIOT MapKy 1o Mopo3ocTokoctu F15, 25, 35. beTtoH, npuMeHsIeMbIH IS

CTPOUTEILCTBA JOPOT U MOCTOB, JoJkeH umeTh Mapky F50, 100, 200; ruapoTexHu-
yeckuii 0eton — F500 [5, 13].

1.2.4. Tennogpuszuuecxkue ceoiicmea

Tennoduznyeckue cBOMCTBA ONMPEEISIOT OTHOIIEHWE MaTepuaia K MOCTOsH-
HOMY WJIM IEPEMEHHOMY TEIJIOBOMY BO3JIEHCTBHIO.

TenonpoBoAHOCTH — CIOCOOHOCTh MaTepHalia NepenaBaTh TEIJIOTY OT O-
HOM MOBEPXHOCTH K JIPYTOW MpH TPaguEHTE Temneparyp. TemnonpoBOJHOCTh YHC-
JIEHHO XapakTepu3yeTcsi KodhGUIIMEHTOM TEIJIONPOBOAHOCTH A.

TennonpoBoIHOCT, MaTepuajia 3aBUCUT OT €ro XHUMHUYECKOTo cocTaBa W
CTPYKTYPBI, XapaKTepa MOPUCTOCTH, BIAKHOCTU U TEMIEPATYPHI.

B marepuanax Temjgora nepeMeraeTcs 4epe3 TBEPAbIN «KapKac» U BO3AYLIHBIE
nopbl. Tak Kak TEMIOMPOBOAHOCTh BO3AyXa OU€Hb Mala (Ayqs, = 0,023 Br/(m-°C)), o
CPaBHEHHIO C TEIJIONPOBOJHOCTHIO KapKaca BEIIEeCTBa, TO MaTepHalibl ¢ Oosbliei
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MOPUCTOCTHIO OYIyT UMETh MEHBIINN KOAP(PUIIUEHT TETIONPOBOJHOCTH.

C yBennueHWEM BIAXKHOCTH MaTepuaya TeIIONPOBOJHOCTh BO3pacTaeT, Io-
CKOJIBKY BOJIa UMEET KOA(PQPUIIMEHT TEIUIONPOBOJAHOCTH B 25 pa3 O0NbIINi, YyeM y
BO311yXa (Agom = 0,58 B1/(M-°C)). TemonpoBoIHOCTh BIXKHOTO MaTepHala TAKKE
YBEIIMYUBACTCS TIPH MOHWKCHUH TEMIIEpaTypbl, OCOOCHHO MPHU 3aMep3aHUuU BOJBI B
Iopax, Tak KaKk Ko3(MMUIMEHT TEIIONPOBOIHOCTH JIbAA PaBEH Ay = 2,3 B1/(M-°C),
4TO B 4 pa3a BBIIIE aHATIOTUIHOTO TTOKA3aTEINS JJIsl BOJIBI.

TennonpoBOAHOCTH OOJIBIIMHCTBA CTPOUTEIBHBIX MATEPUATIOB YBETUUHBACTCS
C TIOBBIIICHHEM TEMIIEpaTypbl. DTO HEOOXOJMMO YUYHUTHIBATH MPH BBIOOpE MaTepHa-
JIOB TSI TETIJIOBOM M30JIALIMU TETUIONPOBOJIOB, KOTEIBHBIX YCTAHOBOK U JP.

[Toxazarenu TEMIOMPOBOAHOCTH HEKOTOPHIX CTPOUTENBHBIX MaTEPHATIOB MPH-
BeJleHbI B Ta6m. 1.1.

Taomuma 1.1
[Tokazarenu HCTUHHOM, CpETHEH IIOTHOCTH, TOPUCTOCTH M TETUIONPOBOIHOCTH
HEKOTOPBIX CTPOUTEIBHBIX MaTEPUAIIOB

Hctunnas Cpennsis Ob6mas Kospumment
TETJIOTPOBO/I-
Marepuan nnomogn), HJIOTHOgTI), Hopnco- HOCTH,
KI/M KI/M TOCTb, % Br/(m-°C)

I'panut 2800...2900 | 2530...2700 | 0,2...1,5 3,49
Craiib cTpoUTENIbHAS 7800...7850 | 7800...7850 0 58
CTEKJI0 CTPOUTENIBHOE 2400...2700 | 2400...2700 0 0,55...0,76
Ilenocrekiio 2400...2700 100...700 70...90 0,04...0,14
JlpeBecuHa COCHBI 1500...1600 400...600 53...70 0,17...0,34
berton:

TSDKEIIBIHA 2500...2600 | 1800...2500 5...10 1,28...1,86

JIETKUHT 2500...2600 | 500...1800 10...60 0,12...0,81

STYCHCTHII 2500...2600 | 300...1200 55...85 0,08...0,58
Kupnnu xepaMuyeckmii:

OOBIKHOBEHHBII 2500...2700 | 1600...1800 18...25 0,80

MTyCTOTEIIBINA 2500...2700 | 1300...1400 18...40 0,65
Kupnuu cunmkatHseiit 2500...2600 | 1800...2000 12...30 0,75...0,85
MusnepanoBaTHas TJIUTa 2400...2700 25...350 80...90 0,04...0,11
IIenonnact 1050...1070 35...400 80...95 0,03...0,06
/lpeBeCHOBIOKHHCTAA 1500 250...950 | 36...84 0,07...0,29
IJInTa

3Hasl BEJIMYHMHY TEIUIONPOBOAHOCTH, MOXKHO OMPENEINUTh TOJIIUHY CTEHBI OT-
pakIaromie KOHCTPYKIUU 110 (hopMyIie

§=R" -1, (1.14)

rac 0 — MUHAMAJILHO AO0IyCTUMAsA TOJIIWHA CTCHBI, M;
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R™ — tpebyeMoe TepMUYECKOE COMPOTHBICHUE HAPYXHBIX CTCH (U KJIMMATH-
YECKHX YCIOBHA T. BopoHexka Ho/KHO ObITh He MeHee 2,89 (m?-°C)/Br).

TennoeMKocTh — CIOCOOHOCTH MaTepuaia MorJiomarh TEIJIOTY MPU HarpeBa-
HUU U BBIICNATH — IPU OCTHIBAaHUHU.

Temnmoemkocts cranu 0,48 KI[)K/(KF‘OC), HEOPraHUYECKUX CTPOUTEIIbHBIX Ma-
TepuanoB (O€TOHOB, KUpIWYA, MPUPOJHBIX KAMEHHBIX MaTEpHUaJiOB) M3MEHSETCS B
npeaenax ot 0,75 mo 0,92 K,Z[)K/(KF‘OC). TermoeMKoCTh CyXuX OpPraHuYeCKUX Mare-
pranoB (xpeBecuubl) okoio 2,39...2,72 xJx/(kr-°C). Boxa nMeer HanGOIbLIYIO Te-
mioemkocts — 4,19 kJhx/(xr-°C), IIO3TOMY C IOBBIIIEHUEM BJIAXKHOCTH MaTE€pPHUAJIOB
UX TEIUIOEMKOCTh BO3PACTaET.

OrHecToiikocTh — CIOCOOHOCTh MaTepuaia CONPOTUBIIATHCS TEUCTBUIO OTHSA
IIPU MOXKape B TEUCHHUE ONPEIETEHHOTO BPEMEHMU.

[lo cTeneHn OrHECTOMKOCTH CTPOUTENIbHBIE MAaTEPHAIIBI IEIATCS Ha:

- Heczopaembvle Mamepuanvl, HE TOJBEPKCHHbIC BOCIUIAMEHEHHIO, TICHUIO
(OeToHBI, KEpaMUUECKHUI KUPIIUY, CTaJIb);

- mpyoHoczopaemvle, ClIOCOOHBIE BOCIUIAMEHSTHCS U TIETh, HO TOJBKO B MPH-
cyTcTBUHU OTHS (hubdponuT, achaabTOBBIN OCTOH, HEKOTOPHIC ITEHOILIACTHI );

- ceopaemvle, CTIOCOOHBIE BOCIUIAMEHSTHCS U TOPETh JaXKe MOCe yaaleHUs
orHs (apeBecuHa, OUTyM, CMOJIBI).

JI7ist 3aIuThl MaTepuaIoB OT BO3TOPaHUS MPUMEHSIOT Pa3IMYHbIe KOHCTPYK-
TUBHBIE MEPBI, TOKPHIBAIOT KOHCTPYKIIUHU 3AIIUTHBIMU COCTaBAMH.

OrseynopHocTb — CriocOOHOCTh MaTepHalia BBIAEPKUBATH JIJIUTEIBHOE BO3-
JIECTBUE BBICOKOM TEMIEPATYPBI, HE 1€POPMHUPYSCh U HE PACIUIABIISAACS.

[1o OrHEeymOpHOCTH CTPOUTENIbHBIE MATEPUAIIBI IETATCSA HA TPYIIIbI:

- 02HeynopHule, BhIJIEpKUBaOIME TeMiepatypy oomnee 1580 °c;

- myeonaasxue — 1350...1580 oc;

- leckoniagKie, BbIICPKUBAIOLINE TeMieparypy Hivke 1350 °C.

OrhHeyrnopHble MaTepraiIbl IPUMEHSIOT JJIsl BHYTpEHHEH (PyTEepOBKH MPOMBIIII-
JICHHBIX IEYEH.

KapocToiKkocTh — CIOCOOHOCTh MaTepurasa BbIICPKUBATh BO3CHCTBUE TEM-
nepatyp 10 1000 °C 6e3 BuanmbIx medopMarmii 4 MoTepb MPOYHOCTH.

Tepmuueckasi CTOHKOCTb — CIIOCOOHOCTh MaTepuasa MPOTUBOCTOSTH BO3/ICH-
CTBUIO LUKJIMYECKH MU3MEHSIOMIMNXCS MOJIOKUTEIBHBIX TEMIEPATYp. DTO CBOMCTBO B
3HAYUTEIBHOM CTENEHU 3aBUCUT OT OJHOPOAHOCTH MaTepuasia u Kod3puureHTa iu-
HEMHOTO TemrneparypHoro pacimupeHus. KoaghuuueHT TuHeHOro TeMnepaTypHoro
pacuIupeHus SIBISETCS BAXXHOW XapaKTEPUCTUKOM JJisi MHOTOKOMITOHEHTHBIX CTPOHU-
TeJIbHBIX MaTepuasoB. [ OeToHa U cTaau OH MPaKTUYECKH OJIMHAKOB U COCTAaBJISET
10-10° 1/°C, s nepesa — 20-10° 1/°C, rpanura - 8:10° 1/°C.

Hanpumep, MOHOMHHEpalbHbIE TOPHBIE MOPOALI (Mpamop) 00JagaloT O0Jb-
1Iell TEePMUUECKON CTOMKOCTHIO, YeM MOJIMMUHEpabHbie (TpanuTt) [5].
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1.2.5. Paouayuonnas cmoiuxkocmo

PaguanmonHas cTOMKOCTh XapaKTepu3yeT ClOCOOHOCTh MaTepuaia COXPaHsTh
CBOIO CTPYKTYpPY IIPH BO3IEUCTBUY MOHU3UPYIOIIUX J1ydei. [Ipu nelicteum paguanuun
HOBBILIAETCS XPYNKOCTh CTAJIH, IPOUCXOAUT aMop(u3anus CTPYKTYpbl MPUPOIHBIX
KaMEHHBIX MaTepHaJioB, y OETOHOB U JPYTUX CTPOUTEIbHBIX MAaTEPUAJIOB CHIKAETCS
IIPOYHOCTH B PE3YyJIbTAaTe CTPYKTYPHBIX U3MECHEHUM

CpaBHUTENBHOI OLIEHKOM MaTepUasoB [0 3TOMY CBOMCTBY SIBJISIETCS TOJIILIMHA
KOHCTPYKIIMHU, CIOCOOCTBYIOIIAsI MOJIOBUHHOMY OCJIA0JICHUI0 WHTEHCHUBHOCTU H3ITY-
YEHUSI.

JIJIs 321U ThI OT pajiHaluy Hanbosiee MPUroaHbI cBHHEI U 0apuThl (BaSO,).

1.3. Mexanuyeckue cBOMCTBA

MexaHudeckue CBOMCTBA OTPAXKAIOT CIIOCOOHOCTh MaTepraia COMPOTUBISATHCS
pa3IMYHBIM Harpy3KaMm, KOTOpPbI€ BBI3bIBAIOT B HUX BHYTPEHHHE HAIPSKCHHS U Jie-
dbopmanuu. Harpysku genarcst Ha ctaTudeckue (Bec 000pyAoBaHUs, MEOENH, JIIOICH,
caMUX KOHCTPYKIIMH U T.J.) U JUHAMUYECKHUE (B3PbIBbI, yIaphl, 3eMJICTPSICEHUS, ypa-
raHbl, HABOJAHEHUSA U T.1.).

[Ipu nmeiicTBUM Ha MaTepual MEXaHMYECKON HArpy3Kd B HEM BO3HHUKAIOT Ha-
npsbkeHusi. Eciu BennurHa BHEIIHEW Harpy3ku OOJibllle HaNpsDKEHUs, TO MaTepua
paspymaercd. Eciau BennurHa Harpy3Ku HEBEIUKA, TO MaTepuai A1e(popMUPYETCS.

1.3.1. /lepopmauuonnsie ceoiicmea

Hedopmarss — BHELIHEE NpOsIBIIEHWE HanpsbKeHWil B marepuane. ledopma-
UK OBIBAIOT 0Opamumsimu (MCUS3AIONTNE TIOCIIC CHATHS HArPy3KH) U HeoOpamumbl-
mu (COXpaHSIOTCS TOche CHATHS Harpy3ku). OOpatumbie negopManiiid MOTYT OBITh
YOPYTMMH, MCYE3AIOIMMU MIHOBEHHO, W 3JIACTUYHBIMH, MCUE3AIOLUIUMU CO BpEMe-
HEM.

JleopMalimOHHOE COCTOSIHME MaTepHualia XxapakTepusyercs J1edopMaliOHHbI-
MU CBOMCTBaMU: YIIPYTOCTbBIO, INIACTUYHOCTBIO, XPYIIKOCTBIO, TEKYYECTBIO, MTOI3y4e-
CTBIO, BA3KOCTBIO U pEIaKCalliEH.

Yupyrocrs — CBOICTBO MaTepuaia CaMONPOU3BOJIbHO BOCCTaHABIMBATh IeEp-
BOHAYaJIbHYI0 (POpMYy M pa3Mmepbl Mociie NpeKpalleHus nercTtBus cuibl. OnHON U3
OCHOBHBIX BEJIMYUH, XapaKTEPU3YIOLIUX 3TO CBOWCTBO, SIBISETCS MOIYJb YIPYrOCTH
(Monyns FOHTa), onpeaensieMblit o hopmylie

E =

° 1.15
= (1.15)

rjae ¢ — HanpsbkeHue, Mlla;
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& — OTHOCHUTENbHBIE JeopMaIiy, onpeaeasieMble no Gopmyie

&= (1.16)

rae Al — u3MeHeHue JJHHEL, M;
| — mepBOHaYaNBbHAS ITIMHA H3JIENHUS, M.

IlnacTHYHOCTH — CBOWCTBO MaTepuasa U3MEHATh (GopMy U pa3Mepsl MO -
CTBHEM BHEIIHUX CUJI 0€3 00pa30BaHUs TPELIMH Pa3pbIBOB U COXPAHATH 3Ty (HopMy
NIOCJIE CHATHS HAarpy3Ku (IUIaCTHIIMH, TJIMHA).

XPpynKOCTb — CBOICTBO MaTepualia pa3pylmiaThCs MO BO3AEHCTBUEM BHELIIHUX
cui1 6e3 3aMeTHBIX J1ehopMalInii.

TexkyuecTh — CBOICTBO MaTepuana J1ehOpMHUPOBATHCS MPU MOCTOSTHHOM Ha-
rpy’XeHHUu 0e3 YBeTUUCHHUS BHYTPEHHUX HAIPSHKCHU.

IHon3ydecTh — CBOMCTBO MaTepuana MEIEHHO JehOpMUPOBATHCA MPU BO3-
JEHCTBUHM HArpy30K, MEHBIIUX TEX, KOTOPHIE CIIOCOOHBI BBI3BATH JAceopMmarvu 3a
OOBIYHBIN MEPUO,.

Bsi3KOCTH — CBOMCTBO >KMJIKOCTEHl M ra3oB CONPOTHUBISTHCS MEPEMELICHUIO
OJTHOM YacTU OTHOCUTENIBHO JPYrod. OTO Mepa BHYTPEHHEIro TPEHMs KHUJIKOCTEH u
ra3oB. BennuuHoM, xapaKkTepu3yrome BsA3KOCTb, ABIAETCS KOA(P(ULUUEHT BA3KOCTU
u (ITa-c).

Penakcanusi — cBOMCTBO MaTepHalia CaMOIIPOU3BOJILHO CHUMATh BHYTPEHHEE
HanpsDKCHUE TIPU HeM3MEHHoM aedopmanuiu [5, 13].

1.3.2. IIpounocmmuuwie ceoiicmea

IIpo4yHOCTH — CIOCOOHOCTH MaTepuaia CONMPOTUBIATHCS BHYTPEHHUM Hampsi-
YKEHUSIM, BOSHUKAIOIIHUM B PE3YJIbTATE IEUCTBHS BHEIIHUX CHIL. [IpoYHOCTD ABIIsieTCs
OJTHOM M3 OCHOBHBIX XapaKTEPUCTHUK JJIs1 OOJBIIMHCTBA CTPOUTEIBHBIX MAaTEPUAJIOB,
TaK KaK OHU B COOPYKEHMSIX BCETJa MOJABEPrarOTCs BO3ACHCTBUSAM, BBI3BIBAIOIINM
HanpspbKeHus (cxaTue, pacTsbKeHue, U3ruo, cpes, yaap u ap.).

[TpoyHOCTH 3aBUCUT OT MHOTUX (PAaKTOPOB: pa3MepoB, POPMBI, XapaKkTepa IMo-
BEPXHOCTH 00pa3lloB MarepHalia, CKOPOCTH MPUIOKEHUsS] HArpy3KH, BIaKHOCTH 00-
pasLoB U Ip.

[IpoyHOCTE MaTepuana OLEHUBAIOT NMPEAeIOM INMPOYHOCTH, KOTOPBIA paBEH
MaKCUMaJIbHOW Harpy3ke, KOTOPYIO MOKa3bIBAET MaTepHUall B MOMEHT CBOEIO pa3py-
HIeHUs. 3HaYeHUe pa3pyLIarolell Harpy3Ku ONPEAeIsitoT Ha Mpeccax WM Pa3pbIBHBIX
MamuHax. [lo BenmuurHe npeena npoYHOCTH YCTAHABIMBAETCS MapKa CTPOUTETBHBIX
MaTEepPUasoB M0 MPOYHOCTH.

IIpenes NpoYHOCTH MPHU CKATHM ONPENETSAIOT MMYyTEM CIIaBIMBAHMS 00pa3lloB
Ha THJPABIMYECKUX WIM MEXaHW4YecKHuX mpeccax. O0Opasubl MaTepuana MOryT ObITh
paznuyHoit popmel (puc. 1.2).
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Puc. 1.2. O0pa3upl MaTepuaaoB, NOABEPracMbie HCIILITAHUIO HAa CHKATHE

IIpenen NpoYHOCTH HpH cxkaTuu (kre/cm?, MITa) paccauThiBacTCs M0 GopmMyIIe
R..=—, (1.17)

riae P — pa3pyiaronas Harpyska, Krc;
A — momazs 06pasua, Ha KOTOPYIO AEHCTBYET HArpysKa, cM’.

[Ipenen mpoOYHOCTH TpU CXKATUU MaTepuaja SBISETCS ONMPEACISIONUM MOKa-
3aTeieM JUIsl KOHCTPYKIHW, BOCIPUHUMAIONIMX CKUMAIOIIME HATrPy3KH: KOJIOHH,
onop, pyHIaMeHTOB, CTEH U JIp.

IIpenes npoYyHOCTH NMPHU M3rude XapakKTepu3yeT COCOOHOCTh MaTepuaia co-
MPOTUBJIATHCS PA3pPYyILICHUIO OT JEUCTBUS M3rudaromieil Harpy3ku. Bennuuny npeze-
Ja MPOYHOCTU TPU M3TUOE OMPEENIIOT Ha TIpeccax WU HCIONb3yIOT UCIIBITATEINhb-
Hyto mamuay MUUN-100.

HcnbrTanuio Ha U3rud mojaBepraroTcsi oOpasibl B BUJe 0a04eK CTaHIapTHBIX
pazmepoB 4x4x16 cM unm 2x2x30 cMm, a Takxe menbie kupnuau (puc. 1.3).

BenuunHa npenena npoyHOCTH IpU U3ruode onpeaensercs no Gpopmynam

- IPU OJTHOTOYCYHOM Harpyske (cM. puc. 1.3, a u 6)

use 2 . b . h2 ! ( ' )
- IPH IBYXTOYE€UYHOM HArpy3ke (cM. puc. 1.2, 6)
P-I
R, =—= :
uze b . h2 (l 19)

riae P — paspyinaromas Harpyska, kre; | — paccrosiHie Mexay ormopamH, CM;
b — mmpuHa 6amouku, cM; h — BeIcOTa 0aI0YKH, CM.
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Puc. 1.3. CrangapTtHble 00pa3ibl MPU UCIBITAHUN HA U3THO:
a — 0ajnouka u3 LHEMCHTHOI'O paCcTBOpPA, TUIICOBOI'0 TECTA,
0 — KepaMUUYECKHI ¥ CHUIMKATHBIA KUPITHY,
6 — 0asouKa U3 IPeBECUHbI

[Ipenen nmpoyHocTH HpU U3rHOE SABISETCS ONPECISIIOIIMM NOKa3aTeneM Jis
MaTepuaina 0anok, hepm, MOKPBHITUH, IEPEKPBITUI U JIP.

JmHaMuveckasi WUIM yaapHasi MPoYHOCTh (yaapHasi BSI3KOCTb) — CITIOCO0-
HOCTh MaTepraja CONPOTUBIATHCA PA3PYLIECHUIO MIPU YIApHBIX Harpys3kax. Mcmeira-
HUS IPOBOJIAT HA MPUOOpaxX — KOmpax.

OueHnBaeTcs TUHAMHUYECKasi MPOYHOCTh PabOTOM, 3aTpaunBaeMoON Ha paspy-
IIEHUE CIMHUIBI o0beMa oOpasna. BennuuHy AMHAMMYECKOHM NPOYHOCTH A,y
(Jlx/M>) ompeernsor mo Gopmyiie

PQ+2+3+...+n)
Vo = V )

obp

(1.20)

rae P — cuna ynapa, H (P = m-g, rme m — Macca cOpacbiBaeMoro rpysa, Kr);
(1 +2+3+...+n)— cymMMma BBICOT COpachIBaHUs IPy3a, M;
N — BeICOTA COpachIBaHUS IPy3a, MPU KOTOPOM MIPOU3OIILIO pa3pylieHre o0pasiia, M;
V.6, — 00bEM 00pasua, M,
Ha ynapHyo BSI3KOCTH HCIBITHIBAIOT MaTepHUalbl, KOTOPHIE B MPOIECCE MOH-
Ta)ka WJIA IKCIUTyaTalluy MOABEPTaloTCs JAUHAMHUYECKAM YAApPHBIM BO3JEHCTBUSM
(cBam, MOPOKHO-CTPOUTEILHBIC MaTepUabl, PYHIAMEHTHI 11O 000PYyI0BaHUE, TTOJIBI
TIPOMBITIUICHHBIX 3aHUH | JIp. ).
TBepaocTh — CBOWCTBO MaTepHalia CONMPOTHBISITHCS MPOHUKHOBEHUIO B HETO
apyroro, 6onee TBepaoro tena. s onpenesaeHus TBEPIOCTH MaTepraioB B 3aBUCH-
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MOCTH OT UX BHJIa U HA3HAYEHUS CYLIECTBYET s/l METOMOB. TBEPAOCTb XpYnKux npu-
POOHBIX UNU UCKYCCMBEHHBIX KAMEHHbIX MAMepuaios ONCHUBAIOT C TIOMOIIBIO ITKa-
761 Mooca, KOTopasi COCTOUT M3 JIECATH dTAJIOHHBIX MUHEPAJIOB C YCIOBHBIM ITOKa3a-
teneM TBepaoctu oT 1 g0 10. IlokazaTenu TBepaOCTH MUHEpAJIOB 10 ITkaie Mooca
MpUBEICHBI B Ta0. 1.2.

Tabmura 1.2
TBepI[OCTI) MHUHCPAJIOB 110 IIKAJIC Mooca
ne MUHepasbl
IToka3zarens XapakTepucruka Fpyr pa
Munepan C QaHAJIOTUYHOU
TBEPAOCTH TBEPAOCTH
TBEPJOCTHIO
Tansxk 3MgO-4Si0,-H,0 1 Jlerko napamnaercsi HOrTem I'padur
T'uric CaSO,4-2H,0 2 I{apanaeTcst HOrTeM XJIOpUT, TAJIAT
Kamemur CaCOs 3 Jlerko naparmaercsi CTallbHBIM Buortur, 301070,
HOYXOM cepedpo
[TnaBukoBsrii mmar CaF, 4 [{apanaercst cTalbHBIM HOXOM
Honomur
o1 HeOOJIBIIUM HAKIMOM
Anatut Cas[PO4]sF 5 aparaeTcsl HOXKOM I0J1 CUJIb-
s[PO:]a Hap A I'emaTut, na3ypur
HBIM HaXHMOM
Optoxksia3 (o1eBoii mmmar) 6 CrasibHOM HOX Y€pThl HE OCTaB-
. Onmnau, pyTui
K>0-Al,03:6S10, JISIET, CJIeTKA [aparaeTr CTeKI0
Ksapi SiO, 7 Jlerko napamnarT CTeKi10, Ipu- I'panat, TypManus
Tomnaz Aly[SiOs] (F,OH), 8 MEHSIOTCS B KQ4eCTBE a0pasuB- | Bepuui, MIUHEND
Kopysza Al,O3 9 HBIX (MCTUPAIONIUX ) MAaTEPUAJIOB | .
Anmas C 10 Pesxer cTexio -

[Tokazarenb TBEpAOCTH HUCHOBITYEMOIO MaTepualia OMPENEAeTCs MO Pa3HOCTH
MEXK]ly YCIOBHOW TBEPJIOCTHIO TOTO MUHEpaia, KOTOPBII OCTABISET YEPTY HA UCIIbI-
TyeMOM o0pasiie, U MPeabIAyIM, 00jiee MITKUM MHUHEPAIOM, HE OCTaBIISIOIIUM
4yepThl Ha oOpasLe.

Hns nracmuunvix mamepuanos (6eToHa, nepeBa, MjaacTMacc, MeTalljia) TBEp-
JIOCTh ONPEACIISIOT BAABIMBAHUEM B UCIIBITYEMbIM 00pasel] CTaHJapTHOTO CTAJIbHOTO
WM aJIMa3HOIro KOHyca. 3a XapaKTepUCTUKY TBEPJIOCTH MPUHUMAIOT OTHOILIEHUE Ha-
IPY3KHU K TUIOIIAIM OTIeYaTKa.

TBepaocTh MaTepuana BIMSET Ha JETKOCTh €ro 00padOTKU, Ha3HAYEHHUE, H0JI-
TOBEYHOCTD U s Apyrux cBorcTs [13].

HcrupaemocTb — CBOWMCTBO Marepuana CONPOTUBIATHCS HCTUPAOIIUM BO3-
neiictBusiv. Uctupaemocts A, (r/cM?), OpeelsioT Mo moTepe Macchl 00pasia mocie
€ro UCIBITAHUS Ha KPYTre UCTUPAHUS 110 (hopmyJie

H:ml_mz

s (1.21)

rie M; — Macca oOpasiia 10 UCTUpaHus, T; M, — Macca 00pasiia mociae UCTUPAHUS, T;
S — IIOIIA/b HCTHPACMOIi FPaHH 00pasLa, CM’.
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HcnpiTannio Ha HUCTUPAEMOCTh MOJIBEPTalOT MaTepUaibl, TPUMEHSIEMBbIEC IS
YCTPOMCTBA JOPOT, MOJIOB, JIECTHUYHBIX CTYIIEHEW, KAMEHHBIX TPOTYapOB U T.II.

M3HoC — CBOICTBO Marepuana CONPOTUBISATHCS OAHOBPEMEHHOMY BO3ICHCT-
BUIO UCTUpaHus U yaapa. U3Hoc M3 onpenensor mo norepe Macchl Marepuasia npu
€ro UCHBITAHUH B MOJOYHOM OapabaHe, Ky/la BMECTE C MaTepUaIOM 3arpykKaroT Ofl-
peIeIeHHOE KOJIMYECTBO METAJUTMUYECKUX IIAPOB.

[TokazaTenb u3HOCA onpeaensercs 1no hopmyse

3 =""" 900, (1.22)
m

rie M — macca npoObl MaTepuana, T;
My — cyMMapHasi Macca OCTaTKOB IOCJIe MPOCEUBAHUS HA KOHTPOJIBHBIX CUTAX, T.
DTOMY HCHBITAHUIO MOJIBEPTalOT ChIITyYHe MaTepUabl (eOCHB).

1.4. Xumuyeckue CBOMCTBA

XUMHUUYECKHE CBOMCTBA XAPAKTEPHU3YIOT CIIOCOOHOCTh MaTepHuajia BCTYNAaTh B XH-
MHYECKOE B3aMMO/ICHCTBUE C BEIICCTBAMU BHEIIHEN CPEAbI WM COXPAHATH CBOW COCTAaB
Y CTPYKTYPY B YCIIOBHSIX HHEPTHOM OKPYXKAIOIIEH CPEbL.

O0a siBiIeHMST MOTYT M3MEHSTHh TNEpBOHAUYAIbHBIE CBOMCTBAa Marepuaia, MHOIA
yiyudinasi (HarpuMep, B3auMOJICHCTBUE BSHKYIIUX BEIIECTB C BOJIOM), HO B OOJIBIITMHCTBE
CITy4aeB yXy/lIas MOKa3aTeIy CBOMCTB, YTO MPUBOJUT K YMEHBIICHUIO CPOKA CITYKOBI
KOHCTPYKIIMH (HAmpuMep, paspyilieHrue OCTOHHBIX KOHCTPYKIIMN arpecCUBHBIMHU Cpejia-
MU, CTapeHHUE TIaCTMACC).

HekoTopble 13 XMMUYECKUX CBOMCTB (TBEPIEHUE, CTOUKOCTh MPOTUB THUEHUS, TO-
pIOYECTb, CTapeHHe) Oy IyT paCCMOTPEHBI B TaIbHEHIIIEM, B KOHKPETHBIX pa3Jienax.

Anre3usi — CHOCOOHOCTb OJJTHOrO MaTepHuasa NPUIKIATh K MOBEPXHOCTU JIPYTOTO.
AJre3ust IByX pa3iMuHbIX MaTEpUAIOB 3aBUCHUT OT MPUPOJIbI MATEPHAIIA, COCTOSTHUS M0-
BEPXHOCTH, YCJIIOBUM KOHTaKTa U Ap. OHa NOSIBISIETCA U PA3BUBACTCA B PE3YJIBTATE CIOXK-
HBIX MTOBEPXHOCTHBIX SIBJICHUH, BOSHUKAIOIINX HA IpaHUIIE pazziena (a3, U XapakTepusy-
€TCS NPOYHOCTHIO CLEIUIEHUS IPU OTPBIBE OJHOTO MaTepraia OT APYroro.

BaxxHoe 3HaueHne aAre3MOHHBIE CBOMCTBA UMEIOT TP MOJTYYEHUH KOMITO3UIIMOH-
HBIX MaTE€PUAJIOB, KJIIEEHBIX U3/ICJIMA, PEMOHTHBIX U APYTUX BUJAX padoT.

XumMuyeckasi CTOIMKOCTb — CIIOCOOHOCTh MaTepHalia COMPOTUBIISATHCS JEUCTBUIO
arpecCHBHBIX cpell (KUCIIOT, IIEeI0ue, paCTBOPOB COJICH, Ta30B).

[TpubmmKeHHYIO OIIEHKY XUMHYECKON CTOMKOCTH MaTeprajia MOXKHO MOJTyYHTh Ha
OCHOBE MOJTyJII OCHOBHOCTH M,

M - CaO + MgO + Na,0O(K,O)
° SiO, + Al O, '
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[Tpu momynie ocHoBHOCTH M) < 1, KOTZ]a B HEOPraHMYECKOM MaTepuaie mpeooia-
JaeT KpeMHe3eM, HaOJ0AaeTCsl BBICOKAasi CTOMKOCTh K KUCJIOTaM (Hampumep, rpaHuT U
Jpyryue MarMaTHYecKue ropHeie mopoibl). Koraa Mmomyns ocHoBHOCTH M) > 1, TO €cTh B
COCTaBe HEOPraHMYEeCKOro marepuajia MpeodsasaloT MPEUMYIIECTBEHHO OCHOBHBIC
OKHCIIbI, 3TOT MaTepuall HECTOEK K JECUCTBUIO KUCIIOT, HO B IIEJTIOYHBIX CpPElax yCTOM-
4yuB (OETOHBI U PACTBOPHI HA HEOPTaHUUYECKUX BSIKYIIHX).

[Ipu My = 1 Matepuan ycToiuMB Kak B KHCIBIX, TaK U B IIEIOYHBIX Cpenax
(cTeksto, KepamuKa).

Opraanyeckue Matepuaibl (IpeBecuHa, OWTYMBI, IJIACTMACChI) OTHOCHUTEIIHLHO
CTOMKH K JIEUCTBUIO CIA0BIX KUCIOT U mienoyeil. OHaKko OOJBIIMHCTBO CTPOUTEIBHBIX
MarepuaioB He 00J1aJaeT JOCTATOYHON CTOMKOCTBIO K JICHCTBUIO arpeCCUBHOM CpPENIbl U
TpeOyeT crieluanbHON 3alUThI.

1.5. O0o01mamme IKCILIyaTAHMOHHBbIE CBOMCTBA
CTPOUTEJbHBIX MATEPHAJIOB U M31eJTHil

OCHOBHBIM 00OOIIAIOIIMM CBOMCTBOM, XapaKTEPU3YIOIIUM COCTOSHHE CTPOU-
TEJIBHOM KOHCTPYKLMH B LIEJIOM, @ TaKK€ OTIEIIBHBIX €€ JJIEMEHTOB, SIBJIICTCS HAIEK-
HOCTb.

HanexnocTs — CIOCOOHOCTh MaTepHaja B TEUEHUE 3a/JaHHOTO CPOKa dKCILTya-
Tal[MM COXPAHATh CBOE COCTOSTHHE B LIEJIOM, B OTJIEIBHBIX 3JIEMEHTAX, y3JlaX U B MaTe-
puanax. Hage:xHOCTh XapakTepu3yeTcsl TOJITOBEYHOCThIO, OE30TKa3HOCThIO, PEMOHTO-
MPUTOJHOCTBIO U COXPAHIEMOCTBIO.

J10JITOBEYHOCTh — CIOCOOHOCTh MaTepualia COXpaHsITh pabOTOCIOCOOHOCTH B
TEYEHUE 3aJIAaHHOTO CPOKA IKCILTyaTalluy C YYETOM ITPOBEACHUS TUIAHOBOIO PEMOHTA.

Bbe3oTka3HoCcTh — CIOCOOHOCTH MaTepuana COXpaHATh CBOMCTBA M pabOTOCIO-
COOHOCTh B YCIIOBHSIX DKCILUTyaTaIlu 0e3 mepephiBa Ha PEMOHT.

PeMOHTONPUIOIHOCTH — CIIOCOOHOCTh MaTepualia BOCCTAHABIMBATH CBOM JKC-
IUTyaTallMOHHBIE CBOMCTBA MOCIIE PEMOHTA U COXPAHATh UX IPHU JAJbHEUIIEH JKCILTya-
TaIHH.

CoxpaHsieM0CTh — CIIOCOOHOCTh MaTepHajia COXpPaHATh CBOM CBOMCTBA IPU Xpa-
HEHWMH Ha CKJIAJI€ U TPAHCIIOPTUPOBAHUM.

1.6. TexHoJIOrHYECKHUE CBONCTBA

TexHomornueckrue CBOMCTBA XapaKTEpU3YIOT CHOCOOHOCTh MaTepualia BOCIPU-
HUMAaTh HEKOTOPbIE TEXHOJIIOTUYECKHUE OIEPALIMHU, U3MEHSIOLINE €r0 COCTOSHUE, CTPYK-
Typy, GOpMy U pa3Mepsbl.

K TexHOonOrnyeckum CBOMCTBAM OTHOCSTCS JAPOOMMOCTh, PAaCHHIIMBAEMOCTD,
CIEKAEMOCTb, YKPBIBUCTOCTh (KpacOYHbIE COCTABHI) U JP.

TexHomornueckre CBOMCTBAa UMEIOT BAXKHOE MPAKTUYECKOE 3HAYEHUE, TaK KaK OT
HUX OyJIeT 3aBUCETh KAUECTBO U CTOMMOCTb TOTOBBIX M3/IEINI U KOHCTPYKLHI.
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1.7. OcHOBHBIE PAa3HOBHIHOCTH CTPOUTEIbHBIX MATEPHAJIOB H KOHCTPYKIM I

CrpouTte/ibHbIE MATEPHAJIBI — 3TO PUPOJIHBIE U UCKYCCTBEHHBIE MAaTEPUAIIBI,
UCIIOJIb3YEMBIE MIPU CTPOUTEIHCTBE M PEMOHTE 3/1aHUN U coopykeHuil. Pa3nnuus B Ha-
3HAYEHUW M YCJIOBUSAX HKCIUTyaTalluu 37aHUil (COOpY>KEHHUM) OIpeAenstoT pa3Hoo0-
pasHble TPeOOBaHMUS K CTPOUTENBHBIM MaTepraiaM U UX OOLIMPHYIO HOMEHKIIATYPY.

Ilo nasnauenuro pa3nuyalOT JBE OCHOBHBIE KATETOPUM CTPOUTEIBHBIX MaTe-
pHAJIOB:

- 0011ero Ha3HayeHHs (LIEMEHT, MECOK, PAaCTBOP, OETOH, CTallb, JIecCOMaTepUaIbl
U JIp.), IPUMEHSEMbIE MPU BO3BEICHUM WJIM W3TOTOBJICHHH Pa3HOOOPA3HBIX CTPOU-
TEJIHHBIX KOHCTPYKITUH;

- CIICIIMAIbHOTO Ha3HAYCHUS (aKyCTUUYECKUE, TEIJION30ISIIUOHHbBIE, OTHEYIOP-
HbIE MaTepUAJIbI).

Ilo cmenenu 2comosHocmu CTPOUTENbHBIE MaTEpUAIbl YCIOBHO JCIAT Ha:

- CTPOUTENbHBIE MaTepUaIbI (BSDKYIIME MaTepUaibl, 3aIIOJIHUTEIH, APEBECHHA U T.11.);

- CTPOUTEJbHBIC U3JIETUSl — FOTOBBIC JIETATU U DJIEMEHTHI, MOHTUPYEMbIC B
3MaHUU HA MECT€ CTPOUTENbCTBA (Kee300€TOHHBIE TAHEIH, CaHUTapHO-
TEXHUYECKUE KaOWHBI, IBEPHBIC U OKOHHBIE OJIOKHU U T. I1.).

Ilo coeokynHocmu mexHon02UYeCcKUx U 3KCHYamayuoOHHbIX NPUHAKOE CTPOU-
TeJIbHBIE MaTepUAJIbl IPUHATO MOIPA3ILIATh Ha CIETYIONINE OCHOBHBIE TPYIIIHIL.

1. Ilpupoonvie kameHnuvie mamepuaivbl — TOPHbIE MOPOJIbI, MOABEPTHYTHIE Me-
XaHU4YeCcKo o0paboTke (0OJUIIOBOYHBIE TUIMTHI, CTCHOBBIE KaMHU, II€OCHb, TPaBUH,
OyTOBBII KAMEHb U 1p.).

2. Mamepuanvl u uzdenuss u3 opesecunsbl — CTPOUTEIbHBIE MaTepUabl, TOTY-
yaeMble IJIaBHBIM 00pa3oM MEXaHHYEeCKOM 00pabOoTKOU apeBecuHbI (KpYyTJIbIN Jec,
MUJIOMAaTepraibl U 3arOTOBKH, TIApPKET, aHepa, KICCHBIC KOHCTPYKITHH).

3. Kepamuueckue mamepuanvl u uzoenus — U3TOTOBISAIOT U3 TIMHOCOAEpKa-
IIETO CBHIPbS MOCPEACTBOM ero ¢hopMoBaHus, Cymku u ooxura. [lupokuii accopTu-
MEHT, BBICOKas MPOYHOCTh M JOJTOBEYHOCTh KEPAMUYECKHUX CTPOUTEILHBIX MaTe-
puanoB 00yCJIOBIMBAIOT pa3HOOOPa3HbIE 00JIACTH UX TPUMEHEHUSI B CTPOUTENIbCTBE:
B KaueCTBE CTEHOBBIX MAaTEPHAIOB (KUPMHUY, KEpaMUUYECKHE KaMHH), KPOBEIbHBIX
(uepenuIia) ¥ CAaHUTAPHO-TEXHUUYECKUX U3NENUN (YyMBIBAIBHUKH, PAKOBUHBI, YHUTA-
3b1), ISl HAPYKHOUM U BHYTpPEHHEH OOJIUITOBKU 31aHUM (KepaMHUuecKas TUTUTKA) U JIp.

4. Cmexno — MPUMEHSIETCS TJIABHBIM 00pa3oM JJisi yCTPOMCTBA CBETONPO3pay-
HBIX OrpakaeHuid. Hapsiigy ¢ OOBIYHBIM JIMCTOBBIM CTEKJIIOM BBITYCKAETCS CTEKIIO
CIIEIUAJIBHOTO Ha3HAUYCHUS (apMUPOBAHHOE, 3aKaJC€HHOE, TEIJI03alUTHOE U JIp.) U
CTEKJISIHHBIE U3JIeNus (CTEKI00I0KH, CTEKIONPOPUINT, CTEKIITHHBIE OOIUIIOBOYHBIC
TUTUTKA | Ap.). [To TeXHOIOTMYeCKUM MpU3HAKaM K CTCKISHHBIM CTPOUTEIIBHBIM Ma-
TepuajaM OTHOCST TaKK€ KaMEHHOE JINThE, CUTAJUIbl U MIJIAKOCUTAJIIBI.

5. Heopeanuueckue eaxcywue gewyecmea — MPEUMYIIECTBEHHO MOPOIIKO00-
pa3Hble Matepuaibl (IIEMEHT, TUIIC, U3BECTh U JIp.), 00pa3ylonue Mpu CMEIICHUHN C
BOJIOM IJIACTUYHOE TECTO, MPUOOpETAIOIee 3aTeM KaMHEBUTHOE COCTOSTHUE.

6. bemonwt u pacmeopsi — UCKYCCTBEHHbIE KAMEHHBIC MATEPHAIIBI C TITHPOKUM
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UANIa30HOM (PU3UKO-MEXaHWYECKUX W XUMHUYECKUX CBOWCTB, MOJTydaeMbIe U3 CMECH
BSDKYIIIETO BEILECTBA, BOJIbI, 3aloiHUTeNed U 100aBOK. OCHOBHbBIE BUbI OETOHOB -
LIEMEHTHBIN, CUJIMKATHBIN, JETKHH M SYECHUCTBIM OCTOHBI, Kelne300eTOoH. BeToHBI u
CTPOUTEIbHBIE PACTBOPHI MPUMEHSIOT HEMTOCPEICTBEHHO Ha CTPOUTENBHBIX 00BEKTaX
(MOHONUTHBIA OETOH), a TaKXKe ISl U3TOTOBJICHUSI CTPOUTEIBHBIX M3JEIHUI B 3aBO-
JICKMX yCJIOBUSX (COOpHBIN kene300eToH). K 3Toi ke rpymmne oTHOcATCs acOecTolle-
MEHTHBIE U3AENHS U KOHCTPYKLHH, IMOJYy4aeMbl€ U3 EMEHTHOTO TECTA, ApMUPOBAH-
HOT'O acOECTOBBIM BOJIOKHOM.

7. Opeanuueckue ssaxcywue gewjecmea — OUTYMBbI, JE€I'TH, IPUMEHSIOTCS TS
noyryaeHus: acanbrobeToHa, pydbepounma, TOJs, TEPMETHIUPYIONIMX MaTEPHUAIOB B
BHJIE MAaCTHUK U JIACTUYHBIX MPOKIAJIOK U IPYTUX MaTEPHUAJIOB.

8. Ilonumepnvie cmpoumenvuvie Mamepuansl — rpyIia MaTEpUAIIOB, MOTydYae-
MBIX Ha OCHOBE CHMHTETHYECKHX MOJUMEPOB. OHM 00J1aIal0T BRICOKUMH MEXaHUYe-
CKMMU M JE€KOPATUBHBIMU CBOMCTBAMH, BOJO- U XUMUUYECKOW CTOMKOCTBIO, TEXHOJIO-
rMYHOCTHI0. OCHOBHBIE 00JIACTH MX MPUMEHEHHS: B Ka4eCTBE MAaTepUasoOB JUIsl TO-
KPBITHS TOJIOB (JIMHOJIEYM, PEJIUH, MOJUBUHWIXJIOPUIHBIC TUIUTKHU U JIP.), KOHCTPYK-
[IUOHHBIX U OTACJIOYHBIX MaTepHaoB (OyMaKHOCIOUCTHIN TJIACTHK, CTEKJIOIUIACTH-
KU, JPEBECHOCTPY)KCUHbIE TUIUTHI, IEKOPATUBHbBIC TUIEHKU U JIp.), TEIUJIO- U 3BYKO-
M30JIALIMOHHBIX MAaTEPHANOB (MEHOIUIACTBI, COTOIIACTHI), MOTOHAXKHBIX CTPOUTENb-
HBIX U3JCIUH.

9. Tennousonsayuonuvie Mamepuaisbl — CTPOUTENIbHBIE MaTepUalbl, IPUMEHsIE-
MBbI€ JUISl TEIJIOM3O0JISIUNA OTPAXKAAIOMIMNX KOHCTPYKIIMK 3/1aHUM, COOPYXKEHUH, MpPO-
MBIIJIEHHOTO 000pYyI0BaHUs, TPyOONpPOBOAOB. B 3Ty rpymiy BXOAUT OOJBIIOE KO-
JIMYECTBO PA3HOOOPA3HBIX MO COCTABY M CTPOCHHUIO MATEPUAJIOB: MUHEpabHas BaTa
U U3JleNus U3 He€, siuercTbie OCTOHBI, aCOECTOBBIE MaTepHUalibl, IEHOCTEKIIO, BCIY-
YEHHBIC MEPIUT U BEPMUKYJIUT, IPEBECHOBOJIOKHUCTHIC MIUTHI, KAMBIIIUT, GUOPOIUT
u 1p. VMcnosb30BaHUE TEIUIOM3OJSLIMOHHBIX CTPOUTENIBHBIX MAaTEPUAIOB B OTPaXK-
JAOIMINX KOHCTPYKLMSAX IIO3BOJISIET 3HAYUTEIBHO CHHU3UTh MAacCy MOCIEIHHUX,
YMEHBIITUTH OOIINI pacXxo]l MaTEPHAJIOB U COKPATUTh SHEPTO3aTpaThl HA MOJIePKa-
HUE HEOOXOJIMMOTO TEIJIOBOrO pekuma 37aHusi (coopyxenus). Hekoropeie Temio-
M30JIALIMOHHBIE MaTepHalibl HaXOASIT NPUMEHEHHE B Kau€CTBE aKyCTUUECKUX MaTe-
pHUasoB.

10. Axycmuueckue mamepuansl — MaTepUabl, UCMOIb3YEMbIE I 3BYKOU30-
JSUUM U 3BYKomoronieHus. K HUM OTHOCATCS MUHEpaibHas Bata, GUOpPOIUT, IMO-
pucTas pe3uHa u ap.

11. Jlaxu u kpacku — OTACIOYHBIE CTPOUTEIILHBIE MaTepUalbl, 00pa3yroIue Ha
MOBEPXHOCTHU OKPAITMBAEMON KOHCTPYKIIUU JIEKOPATUBHOE U 3aIIIUTHOE MOKPBITHS.

12. Memannvl. B CTpOUTENBCTBE MPUMEHSIOT B OCHOBHOM CTJIbHOM MPOKAT.
CraJib UCTIOJIB3YIOT JIJIsl U3TOTOBJICHUS ApMATYpPhI B KeIe300€TOHEe, KapKacoB 31aHUH,
MPOJETHRIX CTPOCHUN MOCTOB, TPYOOIPOBOIOB, OTOMUTENHHBIX MPUOOPOB, KaK KPO-
BEJIbHBIN MaTepua (KpOBeJIbHAs CTajb) U T. .

KauecTBO cTpOUTENBHBIX MATEPUATIOB XAPAKTEPUZYETCS MAPKOU — BEJIMYMHOM,
Onpeeaonell OCHOBHOM AKCIUTyaTallMOHHBIA MOKa3aTelb (HampuMep, MPOYHOCTD,
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IJIOTHOCTh, OTHECTOMKOCTh, MOPO30CTOMKOCTh M JIPYrO€) WM COBOKYIHOCTHIO He-
CKOJIBKMX IIOKa3aTeNeH.

JanpHeliee nopbieHne 3p(HEKTUBHOCTH CTPOUTENBCTBA CBs3aHO: 1) ¢ pac-
IIMpEHUEM 00JIacTell MPUMEHEHUS! HOBBIX, IPEUMYIIECTBEHHO JIETKMX MaTepuajoB
(Jlerkux OETOHOB, MOJUMEPHBIX MaTEPHUAJIOB, METAIMYECKMX KOHCTPYKIUI Ha Oc-
HOBE JIETKMX CIUIABOB M JIp.); 2) C YBEIMUYEHUEM BBIIIYCKA CIIELUATIbHBIX CTPOUTEIb-
HBIX MaTepuaioB (OBICTPOTBEPACIOIIMX LIEMEHTOB, 3()(PEKTUBHBIX TEILIOM3O0JIALUOH-
HBIX, OTACJIOYHBIX MAaTEPHAJIOB H JIp.); 3) C MOBBIIIEHUEM KAaYECTBA TPAJAMIIMOHHBIX
CTPOUTEIBHBIX MAaTEPHANIOB; 4) C paCIIMPEHUEM HCIOJIb30BAHHUS MECTHBIX CTPOH-
TEJIbHBIX MAaTE€PUAJIOB; 5) ¢ yTHWIM3AUMENd OTXOAOB MPOMBIIUIEHHOCTH (METAJLTypIu-
YeCKUX IIJIaKoB, 301 TOC, 0TX0/10B 1epeBOOOPabOTKY U Ap.).

CrponTenbHAsE KOHCTPYKIHA — CTPOUTENbHBIN AJIEMEHT, COCTOSIIIANA U3 OJI-
HOT'O WJIM HECKOJBKHUX CTPOUTENBHBIX MAaTEPUAIOB, OTIMYAIOIINICS BBICOKOM CTere-
HBIO 3aBOJICKOM T'OTOBHOCTH, CHOCOOCTBYIOIIMN OBICTPOMY TEMILy CTPOUTEILCTBA,
CHIDKAIOIIUN CTOMMOCTh MOHTAQKHBIX Pa0oT.

[To ¢pyHKIMOHANBHOMY Ha3HAUEHUIO CTPOUTENbHBIE KOHCTPYKIIMH JENSATCS Ha
Hecywjue u ocpaxcoaioujue KOHCTPYKIIMU. DTO JIeJIEHUE BECbMa YCIIOBHO, TaK KaK €c-
JM TaKue KOHCTPYKIUH, KaK apKu, pepMbl WIH pambl, SABJISIOTCS TOJbKO HECYIIUMH,
TO TAHEJIH CTE€H U MOKPBITUH, 000JIOUKH, CBOJBI U T.II. OOBIYHO COBMEUIAIOT OIpa-
JAIOUINe U HeCyIue QyHKIUH.

B 3aBuCHMOCTH OT pacu€THON CXEMBI CTPOUTEIbHBIE KOHCTPYKIIMU MOpa3Jie-
JSI0T HA JIMHENHbIe (0aJKy, KOJOHHBI), TUIOCKHE (IUIUTHI, MaHenu, (hepMbl, paMbl) U
IPOCTPAHCTBEHHBIE (000N0YKH, CBOJBI, Kyloyia U T.1.). IIpocTpaHCTBEHHBIE KOHCT-
PYKLMU XapaKTEepU3ylOTCa 00jee BBIFOJHBIM (IO CPAaBHEHUIO C JIMHEWHBIMU U IUIO-
CKUMH) paclpeiesIeHUEeM YCUJIMI U COOTBETCTBEHHO MEHBLIMM PacxoJ0M MaTepHa-
JIOB; OJTHAKO MX M3TOTOBJIECHUE M MOHTaX BO MHOTHX CIIy4asX OKa3bIBAIOTCS BEChbMa
TPYJOEMKHMH.

[To BuIy MaTepuana pa3jIMyarOT CJIEIYIOLIIME OCHOBHBIE THIIBI CTPOUTEIBHBIX
KOHCTPYKLUH: OETOHHBIE U KEJIe300€TOHHbIE, CTaJbHbIC, KAMECHHbIE U apPMOKaMEH-
HbIE, IEPEBSHHBIE.

1. bemonnvie u dicene300emonuvie KOHCMpYKyuy — HauboJiee pacpoCTpaHEH-
HbIe 10 00BEMY U 00aCTAM MPUMEHEHUs KOHCTPYKUUU. {7151 COBpeMEHHOro CTpou-
TEJIbCTBAa OCOOCHHO XapaKTEPHO IMIPUMEHEHHE KeIe300€TOHA B BUJIE COOPHBIX KOHCT-
PYKIUH MHIYCTPUAIBHOTO M3TOTOBJIEHUS, MCIOIb3YEMbIX IMPHU BO3BEACHUM KUJIbIX,
OOLIECTBEHHBIX W MPOU3BOJCTBEHHBIX 31aHU U MHOTUX UHXKEHEPHBIX COOPYXKEHUH.
PaunonanbHbpie 00JaCTH MPUMEHEHNS MOHOJIUTHOTO eIe300€TOHa - THAPOTEXHUYE-
CKHUE COOpY>KEHHSI, IOPOKHBIE U a3pPOJIPOMHBIE MOKPHITHUS, (PYHIaMEHTHI MOJ MpPO-
MBIIJIEHHOE 00OpYy/I0OBaHKE, pe3epByaphl, OalIHM, 3JeBaToOpbl U T.I. CrenuaibHbIe
BUJIbI OETOHA U KENe300€TOHA MCIOJIb3YIOT MPU CTPOUTEIBCTBE COOPYKEHUH, IKC-
IUTyaTUPYEMbIX MPU BBICOKMX M HU3KHUX TEMIIepaTypax WU B YCIOBHSIX XUMHUECKU
arpecCUBHBIX CpeJl (TEIUIOBBIE arperathl, 34aHUS U COOPYKEHHSI YEPHOM W LIBETHOU
METaJUTypIruy, XMMUYECKON MPOMBIIIJIEHHOCTH U Ap.). Y MEHBIIEHUE MACChl, CHIXKE-
HUE CTOMMOCTH M Pacxo/a MaTepuajoB B KeJIe300€TOHHBIX KOHCTPYKIIUIX BO3MOXK-
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HO HA OCHOBE HCIIOJIb30BAHUS BHICOKOIIPOYHBIX OETOHOB M apMaTypbl, pOCTa MPOU3-
BOJICTBA IPEBAPUTEIBHO HANPSYKEHHBIX KOHCTPYKLUH, paclIupeHus: o0aacTed npu-
MEHEHMUS JIETKUX U STYEUCThIX OETOHOB.

2. Cmanvuvie KoncmpyKyuy TPUMEHSIOTCS TJIABHBIM 00pa3oM JUIsl KapKacoB
OOJBILENPOJIETHBIX 3AaHUM U COOPYKEHHM, JUIsI IEXOB C TSKEIbIM KPAaHOBBIM 000-
pyJIOBaHHEM, JOMEHOB, PE3€pPBYapOB OOJIBIION €MKOCTH, MOCTOB, COOpYKEHUI Oa-
mieHHoro Tuna u Ap. OO0JacTy NMPUMEHEHMs CTalIbHBIX U KEJIE300€TOHHBIX KOHCT-
PYKILHI B psiie ciiydaeB coBmanaroT. [lpu 3ToM BeIOOp THIa KOHCTPYKIIMH TMPOU3BO-
JIUTCA C YYETOM COOTHOILICHHS MX CTOMMOCTEH, a TAKKE€ B 3aBUCUMOCTH OT parloHa
CTPOUTEIBCTBA U MECTOHAXOXKACHUS MPEINPUATUN CTpouTeabHOM HHaycTpuu. Cy-
IIECTBEHHOE MPEUMYIIECTBO CTaJIbHBIX KOHCTPYKIMI IO CPaBHEHUIO C XKele300e-
TOHHBIMHU - HMX MEHbIIAs Macca. ITUM OIpPEAEIAETCS 1eeCO00pa3sHOCTh UX MpUMe-
HEHUS B paiiOHaX C BBICOKOM CEMCMUYHOCTBIO, TPYAHOAOCTYIHBIX oOnactax Kpaiine-
ro CeBepa, MyCTBIHHBIX M BBICOKOTOPHBIX pailoHax u T.n. Pacumupenue oOnactu
NPUMEHEHHUsI CTajel BBICOKOM MPOYHOCTHM M SKOHOMMYHBIX IMpoduieil mpokara, a
Takke co3faHue 3(PQEKTUBHBIX MPOCTPAHCTBEHHBIX KOHCTPYKLUMH (B TOM 4YHCIIE W3
TOHKOJIMCTOBOM CTaJIM) MO3BOJIMUT 3HAUYUTEIBHO CHU3UTh BEC 31aHUN U COOPYKEHUH.

3. OcHOBHasl 00J1aCTh MPUMEHEHUSI KAMEHHbIX U APMOKAMEHHbLIX KOHCMPYK-
Yuu - CTEHBI ¥ NIEPETOPOJIKHU. 3/1aHUS U3 KUPIIUYa, IPUPOJHOTO KaMHs, MEIKUX 0J10-
KOB U T. M. B MEHBILICH CTENEHU YIOBJIECTBOPSIOT TPEOOBaHUSIM HMH]YyCTPUAIBHOIO
CTPOUTENIBCTBA, YEM KpYITHONAHENbHbIE 31aHus. [loaTOMy MX 1075 B 0011EM 00BEME
CTpOUTENLCTBA OoJiee HU3Kass. OqHAKO NPUMEHEHUE BBICOKOIPOYHOIO KUPIIHYA, ap-
MOKAaMEHHBIX U KOMIUIEKCHBIX KOHCTPYKUMH (KAMEHHBIX KOHCTPYKLIHM, YCUIIEHHBIX
CTaJIbHOW apMaTypou WM KeJIe300€TOHHBIMH 3JEMEHTAMU) MTO3BOJISIET 3HAYUTEIBHO
YBEJIUYHUTh HECYLIYI0 CIIOCOOHOCTh 3[JaHUM C KAMEHHBIMH CT€HAMH, a MEPEXOJ] OT
PYYHOU KJIAJKU K NMPUMEHEHUIO KUPIUYHBIX U KEPAMUYECKUX IAHEJIEH 3aBOJCKOIO
WU3TOTOBJICHHUS - CYLIECTBEHHO NOBBICUTH CTEIIEHb UHAYCTPUAIM3ALIMY CTPOUTEIILCTBA
Y CHU3UTH TPYIOEMKOCTb BO3BEICHHU 3[1aHUN U3 KAMEHHBIX MaTEPUaJIOB.

4. OCHOBHOE HampaBjCHUE B Pa3BUTUU COBPEMEHHBIX O€peGAHHbIX KOHCMI-
PYKyuil — epexo]] K KOHCTPYKUHUSAM U3 KJIEEHOU peBeCHHbl. BO3MOXXHOCTh MHAYCT-
pPHAJIBHOTO U3TOTOBJICHUS U MOJIyY€HUS KOHCTPYKTUBHBIX 3JIEMEHTOB HEOOXOJIUMBIX
pa3MepoOB IOCPENCTBOM CKIEUBAHHUS ONPEIEIIAET UX PEUMYILECTBA 10 CPABHEHUIO C
KOHCTPYKLMSAMU APYrux BUAOB. Hecymue M orpaxzaaromue KiIeeHble KOHCTPYKIUU
HaxOoJAT IMMPOKOE MPUMEHEHNE B CENBCKOXO3IMCTBEHHOM CTPOUTEIBCTBE.

B COBPEMEHHOM CTPOUTEIBCTBE 3HAYUTENBHOE PACIPOCTPAHEHUE IOJIYYArOT
HOBBIE THUIIbBl MHAYCTPUAIBHBIX KOHCTPYKLUUN — acOecmoyemenmubvle KOHCMPYKYuu,
KOHCMPYKYUU U3 TESKUX CNIAB0E U C NPUMEHEHUEeM NAACTMUYECKUX MACC.

C TOYKHM 3peHUsl HKCILTyaTAllMOHHBIX TPEOOBAaHUN CTPOUTEIbHBIE KOHCTPYK-
MU JOJDKHBI OTBEYaTh CBOEMY HAa3HAYEHUIO, ObITb OTHECTOMKUMHU U KOPPO3UOHO-
CTOMKMMH, O€30MaCHBIMH, MPOYHBIMU, YCTONUMUBBIMU, YIOOHBIMU U SKOHOMUYHBIMU
B OKCIUTyaTalliu, NpU TPAHCIOPTUPOBKE M MOHTAXKE HA CTPOUTEIILHOM OOBEKTE,
YHU(PHUIUPOBAHHBIMU, WHIYCTPHAIBHBIMU B M3TOTOBJIEHHWH, YKOHOMUYHBIMU (II0
pacxoqy MaTepuaioB U CTOUMOCTH).
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[Ipy npoeKTHUPOBAHUU TOTO WM MHOTO 3AaHUS (COOPYKEHHS) ONTUMAJIbHBIE
TUIIBI CTPOUTEIBHBIX KOHCTPYKIMI M MaTepuabl Uil HUX BBIOUPAOTCS B COOTBETCT-
BUM C KOHKPETHBIMU YCIOBUSIMU CTPOUTEILCTBA U DKCILIyaTallMy 31aHUA, C Y4ETOM
HEOOXOJMMOCTH HUCIOJIb30BAaHUS MECTHBIX MATEPHAIOB M COKpAIEHHUs TPaHCIOPT-
HBIX pacXOJ0B.

KoHTpoJIbHBIE BONIPOCHI

1. YUro mpencraBiseT OO0 XUMIUYECKUN, MUHEPATOTHYECKUHN 1 (Pa30BbIii cOCTaB?

2. JlaTe ompeneneHue CTPYKTYpPhl CTPOUTENBHBIX MarepuanoB. Kakue TUIbI
MakKpoCTpyKTyp Bbl 3Haere?

3. Uro xapakTepu3yloT (PU3NIECKUE CBOMCTBA CTPOUTEIIBHBIX MAaTePUAJIOB?

4. Kakue cBOWCTBa OTHOCSTCS K TapaMeTpaM COCTOSTHUSA?

5. YTo npecTaBisiioT cO00M CTPYKTYpPHBIE XapaKTEPUCTUKH?

6. Ilepeuncnure rugpodu3nuecKrue CBOMCTBA CTPOUTEIBHBIX MATEPHAIIOB.

7. JlaiiTe onpeneseHtst BIa)KHOCTH, TUTPOCKOITMYHOCTH U BOJIOTIOTJIOIIEHUIO.

8. Kakue BrnaxxnoctHele nedopmaiuu Bol 3Haere?

9. Kak onieHuBaeTcss MOpO30CTOMKOCTb CTPOUTEIBHBIX MaTEPUAIOB?

10. HazoBute Temnodu3nueckue CBOMCTBA CTPOUTEIbHBIX MATEPHAIIOB.

11. daiite onpeneneHue TerionpoBoAHOCTH. OT KakuX (akTOpoB 3aBUCHUT Be-
JMYMHA KO3(PPUIHMEHTA TEMIONPOBOIHOCTH.

12. Yro mpencTaBisitoT cO0OM OTHECTOMKOCTb, OTHEYIOPHOCTh U KapOCTOM-
KOCTb.

13. JlaitTe onpeneneHne TEPMUIECKON CTOMKOCTH.

14. Ilepeuncnure OCHOBHbIE Ae()OPMALIMOHHBIE CBOMCTBA.

15. Yto Ha3pIBaeTCS MPOYHOCTHIO U MPEIEIIOM ITPOYHOCTH?

16. Kakue Bbl 3HaeTe npoYHOCTHBIE CBOMCTBA?

17. Yto xapakTepu3yrOT XUMHYECKUE CBOMCTBA?

18. Ha3zoBure ob6o0miaromume 3KCItyaTalluOHHbIe CBOMCTBA CTPOUTENIbHBIX Ma-
TEPHUAJIOB U WU3JICIIHH.

19. Kakue cBOICTBAa CTPOUTENBHBIX MATEPUATIOB OTHOCST K TEXHOJIOTUYECKUM ?

20. Yto Ha3BIBAIOT CTPOUTEITHLHBIM MaTEpUaIOM?

21. IlpeacraBbTe KiIaCCU(PUKALMIO CTPOUTENBHBIX MATEPUATIOB U U3IEITHH.

22. OxapaKkTepu3yiTe OCHOBHBIE TPYIIIBI CTPOUTEIHHBIX MAaTEPUATIOB.

23. Kak mpoBOAMTCS OIEHKA KaYeCTBA CTPOUTEIHLHBIX MaTEPHAIOB W U3/ICITAN?

24. Yto HA3bIBAIOT CTPOUTENBHON KOHCTpyKumen? Yem oHa OTIMYaeTCs OT
CTPOUTEIBHOIO MaTepuana u U3Aeus?

25. OTpazute KiIaccu(UKauoo CTPOUTENbHBIX KOHCTPYKIIUH.

26. Ykaxute TpeOOBaHUs, IPEAbABISIEMbIE K CTPOUTEIIbHBIM KOHCTPYKIUSIM.
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PA3JIEJI 2

OBIIUE NPEACTABJIEHHWS O TEXHOJIOI'HH TPOU3BOACTBA
CTPOUTEJIBHBIX MATEPHUAJIOB, U3JIEJIMX U KOHCTPYKIINHU

2.1. O01me cBeAeHUs

[Tpu mpousBoACTBE JTIOOOTO CTPOUTEIBHOTO MaTepuaia, U3AEIUs Wi KOHCT-
PYKIMH CYHIECTBYIOT OOIIKE MPUHIIUITBI X TOTYyYEHHUs, HECMOTPS Ha TO, YTO JJISl UX
W3FOTOBJICHHUSI MOXKET HCIOJIb30BAThCS PA3IMYHOE ChIpbe (IPHUPOJAHOE HIIA TEXHO-
TCHHOE), TEXHOJIOTUYECKOE 00OPYAIOBaHUE U IMOyYCHHBIC H3JICIHS MOTYT CYIIECT-
BEHHO OTJIMYAThCS APYT OT Jpyra Mo COCTaBy, CTPYKType U cBoWcTBaMm. M3yueHuem
TaKMX 3aKOHOMEPHOCTEHN 3aHUMAETCsl HayKa — TEXHOJIOTHA.

Texnosorust (TEXHOJIOTHUS TPOU3BOJCTBA) — COYETAHUE METOJIOB, IPUEMOB U
orepalyii, B pe3yabTaTe BBIIIOJHEHUSI KOTOPBIX U3 UCXOJIHBIX CHIPHEBBIX MaTEPUAIOB
NOJTy4aroT TOBapHYIO MPOIYKIIMIO B BUE MMOJTy(PaOpUKATOB, U3/IE€IUNA U KOHCTPYKIIUH.

Onepanus (mepezen, 3Tan) — 4acTb TEXHOJIOTMYECKOTO IpOLiEcca C OIpeje-
JICHHBIM COCTaBOM paloT, BBIMOJIHSAEMbIX, KaK MPAaBHUIIO, HA OJIHOM pabo4YeM IOCTY
(mecte). Onepanuu 1o cBoel (PyHKIMOHATBLHON 3HAYMMOCTH JCNSITCS Ha OCHOBHBIE,
BCIIOMOT'AaTEJIbHBIE U 00CITYKUBAIOIIIHE.

OcHosHble onepayuu — 3TO OINEpalld, B PE3yJIbTaThl BBINOIHEHUS KOTOPBIX
OCYULIECTBJISIETCS IPOLIECC TPOU3BOACTBA (J100bIYA CBIPBS, OJATOTOBKA, T03UPOBKA U
cnenuainbHas 00paboTka: (popmMoBaHuUE, OTBEP/ICBAHKE, TEIUIOBAs 00pabOTKa U Jpy-
rue).

BcnomocamenvHvie onepayuu mOMOTarOT OCYIIECTBICHUIO OCHOBHBIX OIepa-
it (CKIagupoBaHKe, YIIaKOBKa, MAPKUPOBKA).

Obcnyorcusarowue onepayuy TPUMEHSIOTCA U1 0OCTYKUBaHUS NEPBBIX JBYX
BHUJIOB OIepaiuii (TPaHCIIOPTUPOBKA, OT/IEIKA, PEMOHT).

['padnyeckoe MoeNbHOE NPEACTaBICHUE TEXHOJIOTHUYECKOTO MPoLiecca B BUJIE
COBOKYITHOCTU TOCJIE€IOBATENIbHBIX OIEpalvii Ha3bIBAa€TCsl TEXHOJOTHYeCKoi cxe-
Moii. B o0miem Bujie A1 BCeX CTPOUTENBHBIX MaTEPHAIIOB, U3ACIUNA U KOHCTPYKITUH
TEXHOJIOTHYECKAsi CXeMa MOXKET ObITh IIPE/ICTAaBIIEHA CIIEAYIOIIUM 00pa3oM:

Hobwiua cvipvsi — Tpancnopmuposanue — Cknaouposanue colpbsi —
— [loocomoska ceipvss — CneyuanvHas nepepabomka —
— Crnaduposanue comoeou npoodykyuu — Omnpaexa nompebumento

2.2. O01mme npeacTaBjaeHus 0 TEXHOJIOTHYECKHUX ONlepanusix Npou3BoJACTBA
CTPOMTEJbHBIX MATEPUAJIOB, H3EJIUH U KOHCTPYKIUii

PaccmoTpum Teneps mpeacTaBiIeHHbIE ONIEPAIH TEXHOJIOTHIECKON CXeMbl 00-

Jee ToAPOOHO.
J00bI4a ChIpbsl TIPY TIPOU3BOJICTBE CTPOUTEIHHBIX MATEPHAIIOB OCYIIIECTBIIS-
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€TCSl OTKPBITHIM CIIOCOOOM B Kaphepax C MOMOIIBI0 PA3IUYHBIX 3€MJIEPOMHBIX Ma-
IIMH (3KCKaBaTOPOB PA3JIMYHOTO THIIA). 3aKPBITHIM CIIOCOOOM JOOBIBAIOTCS OT/ICIb-
HbI€ BUJIbI TUIICOBOTO ChIpbs. Hapsiiy ¢ MpUpOIHBIM CHIPHEM HCIIONB3YETCS U TEXHO-
reHHOe (MCKYCCTBEHHOE) Chiphbe. Kak mpaBuiio, 3T0 OOOYHBIE TPOIYKTHI Pa3IMIHBIX
MPOU3BOJICTB WM CHEIHAIBHO MPUTOTOBJICHHBIE KOMIIOHEHTHI: 30J1bl, IIJIaKU, OTXO-
JIbl KEPAMHUUECKOTO MPOU3BOJICTBA U JPYTOE.

TpancnopTupoBaHNe MOXET OCYIIECTBIATHCS JIIOOBIM BUJIOM TPaHCIOPTA B
3aBUCUMOCTH OT PACCTOSIHUSI M 3KOHOMHUYECKOH LenecooOpa3HocTu. B kauectBe
TPaHCIIOPTa B OCHOBHOM HCIIOJIb3YETCSI aBTOMOOMIIBHBIN, KEJI€3HOIOPOKHBIN, BOI-
HBIH, a TAK)K€ KOHBEHUEPHI PA3JIUYHOTO THUIIA.

CxiagMpoBaHue — BCIIOMOTAaTENIbHBIA MEpeies, KOTOPbId MOKET OCYLIECTB-
JSATHCSL KaK B OTKPBIThIE (IITa0E€Nb), TaK W 3aKpbIThie (OyHKEpa, CHUJIOCHI) CKIaJbl.
OO0BbEeM MM BMECTUMOCTh CKJIaZa ONPENESETCS MOIIHOCTBIO MPENNPUATUS, BUAOM
CBIPbSl U TPAHCIIOPTA, KOTOPHIM JIOCTAaBJISETCS ChIphE, TUIIOM MPOU3BOJCTBA. Hapsiay
CO CKJIAIUPOBAHUEM CBIPbS B TEXHOJIOTMM MOKET OCYILIECTBIATHCS MPOMEKYTOUHOE
CKJIaIMpoBaHue MOy (HadpUKaTOB, CKIaAUPOBAHNE TOTOBOM nmpoaykuuu. Ha mpakTtu-
K€ MHOIJAa UMEET MECTO, TAK Ha3bIBa€Masl «TE€XHOJIOTHS C KOJIEC», KOTJIa CTPEMATCS
MUHUMHU3HUPOBATh KOJIMYECTBO MaTepralla Ha CKJIaJaX ChIpbs U TOTOBOW MPOAYKIIMH.

IHoaroroBka ChIpbsi — OCHOBHOM IE€pPEEI, KOTOPBIA OCYLIECTBISIETCS C IO-
MOILBIO psiJia ONepaluid, HalpuMep, IpoOJIeHUs, U3MenbueHus, odorameHus (ycpea-
HEHUs1), COPTUPOBKH, IPOMBIBKH, YBIAXKHEHUS, CYILIKH, IEPEMEIIUBAHUS U T.1.

K cnenmanbHoi 00padoTKe OTHOCAT Ipoliecchl ((POPMOBAHUS U TBEPJICHHUS.

Dopmosanue — TpoUecC MPUAAHMUS HU3IEIHI0 TpeOyemMoil (QopMbl, KOTOPBIN
MOKET OCYIIECTBIISTHCS CAEAYIOMUMH CIOCO0AMU: JIMTHEM, JIUTHEM IO JaBICHUEM,
BUOpOQOpMOBaHUEM, MPECCOBAHUEM, IUTAMIIOBAHUEM, IPOKATOM, TepMOo(opMoOBa-
HUEM, CBapKOM, SKCTPY3HUEHl (BbIIABIMBAHUEM) U .

Teepoenue (omseepoesanue) — OCHOBHOM M 3aKIFOUNTEIIBHBIN 3TAll BCEH TEXHO-
jgoruu. TBepJeHUE CTPOUTENBHBIX MAaTepUAIOB HAa OCHOBE MHUHEPAIbHBIX BXKYIIUX
BEILECTB (LIEMEHT, TUIIC, U3BECTh) MOXET IMPOUCXOJUTHh B €CTECTBEHHBIX YCJIOBHSX,
HO Ha NPEIIPUATUAX HUCIIONB3YIOT YCKOPEHHBIE METOJBI TBEPACHUS - TEIUIOBYIO WM
TETJIOBJIAKHOCTHYIO 00pa0oTKy. JlJis psiia CTPOUTENbHBIX MaTEpPHAJIOB TEIIOBast 00-
paboTka o0s3arenbHa (KepaMuKa, CTeKIIO).

PaznuuaroT creyronire BUabl TEMI0BOH 00pabOTKU:

1) cywxa — 310 TemoBas 00pabOTKa, MPUMEHsEMas IS yJaJIeHUs] H30bITKa
BJIar'¥ U3 Matepuana (1edeHb, NeCoK, AePEeBsIHHbIC, KEPAMUYECKUE U TUIICOBBIE U3e-
ms);

2) mennosnaxcnocmuas oopabomra (TBO) — 310 TermioBas o0pabOTKa C TeM-
nepatypoii g0 80 °C ¢ mpumeHeHneM mapa BiIaxHOCTBIO 10 100 %. DTOT crOCco6
MPUMEHSIETCS ISl CTPOUTENbHBIX MaTEPUAIOB HA OCHOBE BSDKYIIMX BEIIECTB U OCY-
IIECTBIISIETCS B CHELMAIBHBIX YCTAaHOBKAxX, pabOTalOMIMX NpU aTMOC(EpHOM U MO-
BBIIIEHHOM JIaBJICHUSIX;

3) 06acue — BrICOKOTEMIIEpaTypHast 06pabotka ot 150 °C mo 1200 °C mpmme-
HSIETCS, B OCHOBHOM, JIJISl TIOJYYEHHS] KEPAMUUECKUX CTPOUTEIbHBIX MaTepHAJIOB,;
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4) nnasnenue — IEPEBOJI CHIPHS B )KUJIKOTEKYUYEE COCTOSIHUE U TIOTYUCHUE H3/ISITAM
U3 paciuiaBa (CTalib, METAJUTMIECKHE CIIaBbI, CTEKIIO, CTEKJIOBATA, IJTAKOBATA | JIP.);

5) eécnyuusanue npu obicuce — 00XKHUr ¢ OJHOBPEMCHHBIM 00Opa30BaHUEM II0-
POBOTO BO3JYIIHOTO MPOCTPAHCTBA B CTPYKType MaTepuaia (Kepam3uT, sUCUCTOC
CTEKJIO);

6) cnexanue — TemnoBas 00pabOTKa, UCIIOIb3yeMasl TIPH MPOU3BOJICTBE CIICIIU-
AJIbHBIX MaTepHUajoB (HAIIPUMEp, arjoMopuTa).

2.2.1. Cnocoo0vl 00padomku cmpoumenpbHbvlX MAmMepuanios u uzoeiui

B o0miem cnydae paznuyaroT TpU OCHOBHBIX CIOCO0a 0OpaOOTKH CTPOUTENb-
HBIX U3JEIUH.

1. Mexanudeckas o0paboTka — crocod MpOU3BOICTBA, MPU KOTOPOM MEHSIETCS
dbopma, pasmepsl, oTaeiIKa 00pa3a Mpu HEU3MEHEHHOM XMMUYECKOM, (Pa3oBOM Co-
cTaBax Marepuaia (0OJIMIIOBOYHBIC U3JIETUS U3 KaMHs, IIeOeHb, TPAaBUii, TIECOK, Ape-
BeCHHA 0€3 XUMHUYECKON 00pabOTKH).

2. Xumudeckas o0paboTka — 3TO TEXHOJIOTHS, B KOTOPOI Hapsay C U3BMEHEHU-
€M BHEIIIHUX [MapaMeTPOB MPOUCXOJAUT U3MEHEHHE CTPYKTYphI MaTepuaia, ero (aszo-
BOT'0, XUMHUYECKOT'0, MUHEPAJIOTUYECKOTO COCTABOB (TEXHOJIOTUS BSKYIIIMX BEIIECTB,
KEpaMUKH U JIp.).

3. KomOuHupoBanuas 06paboTka — HanboJiee pacmpOCTPAHEHHBIN CIIOCO0 00-
paboTKHU, COYETAIONIUNA B ceOe MepBhIE ABA CrIOcoda.

2.2.2. Cnocoowl opeanu3zayuu npou3eoocmaea

[Ipu pa3paboTke TOM WM MHOM TEXHOJOTMU MPOU3BOJCTBA BAXKHOE MECTO
yaenseTcs BhIOOpY crocoba opraHu3aiuu npon3BojacTBa. CyliecTBYIOT TPU OCHOB-
HBIX CITIOCO0A OpraHU3aIMK MPOU3BO/ICTBA.

1. Aepecammno-nomounulil — 3T0 HaubOJEe PACIPOCTPAHEHHBIN CIIOCOO OpraHu-
3alK MPOU3BOJICTBA, MPU KOTOPOM u3nenue (i Gopma ¢ u3ieanueM) ¢ TOMOIII0
IPy30MOAbEMHBIX MEXaHU3MOB M TPAHCIOPTHBIX CPEACTB IMepeaacTcs ¢ OJHOTO pa-
Oouero nocta Ha Apyroi. [Ipu 3TOM BpeMsi HaXOXKICHUS U3JIETUS HA TIOCTaX MOKET
OBITH pa3nuuHbIM. JIOCTOMHCTBAMH TaKOTO CIOCO0a SBJISIFOTCS HEOOJBINHME KamuTa-
JIOBJIOKEHUS, OBICTPBIN TIEPEX0a OT OJHOTO BHUIA M3ACIHS K IPYroMy, IIHPOKast HO-
MEHKJIaTypa BBITyCKaeMoH mpoaykmuu. K HemocTaTkaM croco0a MOXXHO OTHECTH
OOJIBIIIYI0 TPYAOEMKOCTh OIEpalii MPU HUCIOJIb30BaHUM PYUYHOrO TPYJad, MaIYIO
CTETICHb aBTOMATH3AIIUSI U MEXaHU3AIIHH.

2. Cmenooeulil cnocod — MPUMEHSIETCS MIPU MTPOU3BOACTBE KPYITHOTa0APUTHBIX
U3JICIIHNA, Y3KOW HOMEHKIATYphl (MPOJIeThl MOCTOB, (hepMbl, OaKH, METATNYCCKHE
KoHCTpyKIiun). [Ipu 3TOM ciocobe mpousBoacTBa padboune (Opuraapl pabouyux) me-
pEMEIIAIOTCS OT OJJHOTO CTEH/IA K IPYTrOMY, BBITIOJIHSISI OTIPEICIICHHBIE BUBI Pa0OT.

3. Komneeiiepnuviti — cmocod TMPOU3BOJACTBA, KOTJA W3JETUE PUTMHUYHO Yepe3
paBHBIE TPOMEKYTKHA BPEeMEHU (MJIH C OTIPEIETIEHHON CKOPOCTHIO) MEepEMEIIaeTCs 1Mo
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KOHBEHEpy OT MOCTa K IMOCTY, TJ/Ie OCYIIECTBIISICTCS ONpeAe/ICHHBIA HAa0Op OmepaItuii.
DTOT Ccrocod Mpou3BOJACTBA HanboJiee YIPPEKTUBCH MPU MACCOBOM BBIITYCKE OJIHO-
TUIHBIX W3JICIUN, TO3BOJISIET 00ECICUNTh BBICOKUI YPOBEHb aBTOMATH3allMH BCEX
TEXHOJIOTUYECKUX MPOIIECCOB, HO TPEOYET CaMbIX OOJIBIINX KAITUTAIOBIOXKCHHUH.

Bb100p TOro MIIM MHOTO CrocoOa OpraHU3aIuK MPOM3BOJCTBA CTPOUTEIBHBIX
MaTepHaJIOB, U3JICIIMH U KOHCTPYKIIMH 3aBHCUT OT BHJA BBIITYCKAEMOTO MaTepHala,
00BEMOB €0 BBITYCKa U B OOIIEM Cliydac ONPEAeseTCs TEXHUKO-IKOHOMHUYECKOM
3¢ (HEKTUBHOCTHIO.

Co3aaHue J1000ro CTPOUTEIHHOTO MaTepHaja OCYIIECTBISIETCS TI0 CXEMe:

3aoannvie ceoticmea mamepuana — Colpve — Texnonocus — I'omosvlii mamepuan

[IpeacraBnennas cxema OyneT paboTaTh TOJBKO TOT/A, KOT/IAa 3aJaHHBIC CBOM-
CTBa Marepuaia OyAayT COOTBETCTBOBATh CBOMCTBAM IOTOBOrO MaTepHalia. JTa cxema
SBJIIETCSI OCHOBHOM JII0OOW TexHOJIOTHH. V3ydeHnem u pacKpbhITHEM 3aKOHOMEPHO-
CTE! JaHHOM CXEMBbI M 3aHMMAETCA HayKa TEXHOJIOTHUSI.

C 3Toil TOUKHM 3pEHUsA, TEXHOJOTHS — 3Ta HAayKa, pa3BUBAIOLIAsA NPEACTaBIIE-
HUS O TOM, KaK U3 UCXOJHOTO ChIPhS MOJYYUTh TOTOBBIA MaTEpHal C 3aJaHHBIMU CO-
CTaBOM, CTPYKTYpOi U HAOOPOM CBOMCTB.

2.3. OcHOBHbBIE MOJIOKEHHUS TEOPUM YNIPABJIEHUS] TEXHOJIOTHYECKUMHU
NpoueccaMy U3roTOBJICHUS CTPOUTEIbHBIX MATEPHAJIOB,
U3eJMH U KOHCTPYKIUI

VYrpasieHue Jr0ObIMA TEXHOJIOTHUECKMMHU IPOLIECCAMH — 3TO OCHOBHOE Ha-
MPaBJICHUE MOBBIIICHUE KAYeCTBa MOJIy4aeMbIX MaTepuanioB U 3P(HEKTUBHOCTH MPO-
W3BO/JICTBA.

YnpasJjieHue — 3T0 TIPoILIecC LeJICHANTPABICHHOTO BO3ACHCTBUS HA «OOBEKTY, B
pe3ysbTaTe KOTOPOro oH (0OOBEKT) CTAHOBUTCS «OJIMkKE» K BHITIOJHEHUIO MTOCTABJICH-
HOU LIEJIM, YeM J10 ynpasiieHus. [IpocTerimmii mpuMep cXembl YIPaBICHUS TEXHOJO-
TMYECKUM MPOLIECCOM MPEICTaBIEH Ha puc. 2.1.

TexHonornyecknuit
rpouece enb
(ynpaBisieMblif 00BEKT) YIpasisomue U QJITOPUTM
yIpaBiIeHus

1

1

1

1

1

1

1

1

1

:

(v 1
YCTPOMCTBO :
1

1

1

1

1

1

:

1

CucremMa ynpaBiieHUS !
1

Puc. 2.1. Cxema ynpaBiieHHs TEXHOJIOTHYECKUM MPOLECCOM
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CoBpeMeHHbIE METOJIbI YIPABICHUS TEXHOJOTHUYECKUMU TIpolieccaMu 0a3upy-
I0TCSI Ha MPUMEHEHUH CUCTEMHOro (CTpyKTypHOro) noaxoaa. Heo6xomumocTs npu-
MEHEHHUS TaKOTO MOJX0Ja B TEXHOJIOTUU U3TOTOBJICHUS] CTPOUTEIIbHBIX MAaTepUalioB,
U3JIeTUH U KOHCTPYKIIMM OMNpesensieTcss X HEeCTallMOHAPHOCTHIO, HEIMHEWHOCTHIO,
MHOTOMEPHOCTBIO, CTOXaCTUYHOCTBIO, CHHEPTU3MOM. DTO 0OCTOATENHCTBO JAET OC-
HOBaHUE paccMaTpuUBaTh MPOIECC U3TOTOBJICHUS CTPOUTEIIBHOIO Marepuana Kak
UepapXu4eCKl MHOTOYPOBHEBYIO CUCTEMY U KJIACCU(PUIUPOBATH €T0 KaK CIOXKHYIO
busuko-xumMuueckyro cuctemy (OXC). DTo MO3BOISET B TEOPUH YIPABICHUS aOCT-
parupoBaThCs OT KOHKPETHBIX MPEJACTABICHUN O TEXHOJIOTMYECKOM IMPOIIECCE, €ro
XapaKkTepUCTUK U MapaMEeTPOB, ONMPECISIONINX YCIOBUS MPOTEKAHUSI ATOTO MPOLIeC-
ca. TexHOIOrnueCcKuil MpoIecc pacCMaTpUBAIOT KaK HEYTO IEJ0€ U MPEACTaBISAIOT B
BUJIC MHOTOMEPHOTO O0BEKTa ¢ HA0OPOM BXOMHBIX X, YIPABIAIOMHUX Z; U BBIXO/I-
HBIX Y| TIEpEeMEeHHBIX (puc. 2.2).

Z;

|

Puc. 2.2. bnok-cxema TeXHOJIOTHIECKOTO TIpoIecca

YuuThIBast, YTO MPAKTUYECKA HEBO3MOXKHO TOYHO YYECTh KOJIWYECTBO U BEJIU-
yrHbl X; 1 Y IEPEMEHHBIX, UX PaCCMAaTPUBAIOTCS Kak ciaydailHble. M3-3a croxxHocTH
paszziesieHus: BXOAHBIX Xj U YNPaBISIOMUX Zj IapaMeTpoB UX OObEIUHSIOT B IPYIITy
BXOJIHBIX ITAPAMETPOB.

B kadecTBe BXOJHBIX NEPEMEHHBIX MOTYT BBICTYIIATh CBOKCTBA CHIPbS (BJIAXK-
HOCTb, KPYITHOCTb, XUMUYECKUN U MUHEPATIOTUYECKUN COCTaBbl, HAIMYUE TTPUMECEN
U T.JI.), peKUM pabOThl U KOHCTPYKTHMBHBIE OCOOCHHOCTH amrmapara (Temmeparypa,
JlaBJI€HHUE, CKOPOCTb, YAaCTOTa U T.1.). BXOHBIE epeMeHHbIE AEATCS Ha YIPaBIIsIO-
e 1 PUKCUpPOBaHHBIE (KOHTPOJIUPYEMbIE U HEKOHTPOJIUPYEMBIE).

BpIXOAHBIMU NIEPEMEHHBIMH SBJISIOTCS YHEPreTUYECKUE U MATEPUAIbHBIE 3a-
TpaThl, CBOMCTBA rOTOBOW mpoaykuuu. Kaxpaas BbIXofgHas nepemMeHHas Y MOJIHO-
CTBIO OIPENEISAETCS BCEMHM WJIM YacTbl0 BXOAHBIX W YIPABILIIOUIUMX MEPEMEHHBIX
Xi n Zi.

VYyecTh Bce BXOIHBIE NIEPEMEHHBIC, BIMSIOIIME HA MPOLECC, U 3aBUCSALIUE OT
HUX BBIXOJHBIE IIEPEMEHHBIE NMPAKTUYECKH HEBO3MOKHO, ITIOATOMY INPUXOAUTCS OT-
PaHUYMBATHCS TOJBKO YaCThIO OCHOBHBIX IIEPEMEHHBIX, & OCTAIIbHBIE OTHOCUTH K HeE-
KOHTPOJIUPYEMBIM.

KiroueBoii ipo6iiemoii ipu pa3paboTKe CUCTEM YIIPABICHUS SIBISETCS HJICH-
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Tu(UKaIms o0bEKTa yIpaBiaeHus, T.€. YCTAHOBICHHE COOTHOIICHU MEXIY BXOHBI-
MU Y BBIXOJHBIMU MEPEMEHHBIMU MPU 33JJaHHOM M3MEHEHUHU MapaMeTPOB BXOJHBIX
MepeMEHHBIX (OmpeNieNieHne CTPYKTYPhl U CBSI3€HM, MaTeMaTUUECKON MOJeNd, mapa-
METpOB (PYHKIIMOHUPOBAHUSI 00BbEKTA). 3aBUCUMOCTH Y OT Xj MOXKET OBbITh Tpaduye-
CKOM, MaTEeMaTUYECKOM, CIIOBECHOM. [IpocTreias MaTremMaTudeckass MOJIENIb TEXHOJIO-
TUYECKOT0 MPOoIecca MOXKET ObITh OMTMCaHa YPaBHCHUEM

Y; = 1(X;,Z)). (2.1)

Korna onpenenensl 3Ha4€HHUsI OCHOBHBIX BXOJIHBIX NIEPEMEHHBIX, 4 YUCJIO HE-
M3BECTHBIX CBEJICHO K MUHUMYMY, MOKHO OCYLIECTBIISITh yIpaBieHue. Takas MOJEIb
pPEILICHUs] Ha3bIBACTCA AJTOPUTMOM YIPABJEHHS — COBOKYIHOCTBIO BO3JICUCTBUUI
«HU3BHEY C LIENBIO PEATU3ANU ONPEICICHHBIX ACHCTBHIA.

[Ipu paccmoTpeHuun oOIIMX TEHACHIIMM, UMEIOIUX MECTO B 00JIAaCTH aBTOMa-
TU3AIMU TPOU3BOACTBEHHBIX MPOLECCOB, MOKHO BBIJEINTH JBA OCHOBHBIX BapHUaHTa
K pelieHuto 3Toi 3amaun. HeobxoauMo oTMETUTh, 4TO 00a BapraHTa CIIOCOOCTBYIOT
peanu3aluu 3a/1a4yd ONTHMAJIBHOTO YIPABJICHHS TEXHOJIOTHYECKUM MTPOLIECCOM.

B nepsom eapuanme ponab CUCTEMBl aBTOMAaTUYECKOIO PETYJIMPOBAHUSA CBO-
IUTCA K MUHUMYMY. OCHOBHOM 3a7]a4€il B 3TOM CJIy4dae SIBISETCS BBISBICHHUE OIpe-
JIEJICHHBIX CBOMCTB OOBEKTA, MO3BOJISIOLIUX IMPU MUHUMAJIBLHOM YIIPABJIECHUU XOIO0OM
npoluecca 00ecneunTh MoAJIepKaHue 3alaHHoro pexuma. [ peannsanuu 3Toro Ha-
IPABJICHUSI UCCIIEIOBAaHUI MO CO3AAHUIO aBTOMATU3MPOBAHHBIX MPOU3BOJCTB HEOO-
XOAUMO CO3J]aHhe KUOEpHETHUECKH OpraHuM30BaHHOro mporecca. KubepHetnuecku
OpPraHU30BaHHBIN IIPOLIECC JOHKEH UCKIIIOUNTH NMPUMEHEHHE aBTOMATHUKH, BO3jaras
4acTh WM BCe (PYHKUMU CUCTEMBI aBTOMAaTHUECKOIO YIIPABJIEHUS HA CaM TEXHOJIOTU-
YECKUW IPOLECC WIM Ha IPOLECC, OPraHW30BaHHBIM MapajlyIeIbHO OCHOBHOMY H
OCYULIECTBIISIOIIUI, IOMUMO IOJTYYEHUS JKEJIAEMOI0 MPOAYKTA, YNPABIECHUE OCHOB-
HBIM TEXHOJIOTUYECKU MTPOLIECCOM.

Bo emopom eapuanme 0CHOBHas Harpy3Ka BBIIIOJIHEHUS 33JJa4M BO3JI0KEHA Ha
CUCTEMY aBTOMAaTUYECKOro ympapiieHud. [locTaHoBKa 3aaud ymnpaBlIeHHS B 3TOM
clly4ae IpearnoiaraeT Halm4ue BO3MOXHOCTH TEM WIIM UHBIM CIIOCOOOM BO3/I€UCTBO-
BaThb Ha TEXHOJOTMYECKHM MPOIECC, OCYIIECTBISII MPU STOM ILieJICHANPABICHHBIM
BBIOOp M3 HECKOJIbKMX albTEPHATUBHBIX BO3JAeicTBUI. HempaBoMepHO CTaBUTH BO-
npoc 00 yIpaBJIeHHU TEMH OOBbEKTaMH, Ha KOTOPbIE HEJb3sl BO3JIEHCTBOBATh. Takue
OOBEKTHI Ha3bIBAIOT Heynpasasemuvimu. IIpoliece yrpasieHus 11e1eco00pa3Ho peatu-
30BbIBaTh Ha OCHOBE MCIOJIb30BaHUs U MepepabOTKU MOCTyNae HHPopMauu o
MOBEJICHUH 00BEKTa M BO3JICHCTBUSAX BHEIIHEH CPEJIbI.

B oOmem cnyuyae cxema aBTOMATHYECKOTO YIPaBICHUS TEXHOJIOTMUECKUM
MIPOIIECCOM MOKET OBITh MPEJICTaBIIEHA ClIeayonuM obpazom (puc. 2.3.).
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Puc. 2.3. IIpumep cxeMbl aBTOMaTU3UPOBAHHOM CUCTEMBI YIIPABIICHUS
TEXHOJIOTUYECKUM MPOLECCOM

Takum oOpa3oM, Jr000H Ipolecc ynpaBlieHUs BKIIOYACT pealln3aluio cie-
JTYIOIIMX 3JIEMEHTOB:

1) nonydyenue uHpopmau O COCTOSIHUM OOBEKTa MYyTEM U3MEPEHUSI BBIXO/I-
HOI IEpEMEHHOM U OIpeeIeHre TPEOOBaHUH, MPEBSABISEMBIX K €€ 3HAUEHUSIM;

2) o0paboTka nH(MOpMALIUKA O COCTOSIHUU BBIXOJAHOM NMEPEMEHHON U CpaBHEHUE
MOJIyYEHHOTO pe3yibTaTa C 3aJaHUEM;

3) npuHATHE pelIeHUd 00 U3MEHEHUU COCTOSHUS OOBEKTA U BIPa0OTKA 3aKOHA
YIPABIICHHUS;

4) orpa®OTKa MCIOJHUTEIbHBIMUA OpraHaMU BO3/AEUCTBUS Ha OOBEKT B COOT-
BETCTBHH C BHIPAOOTAHHBIM 3aKOHOM YTIPABJICHHUSI.

KoHTpoJibHBIE BONIPOCHI

1. MaliTe onpeneneHne TEPMUHY «TEXHOJIOTUs». Kak Bbl MOHMMAETE «TEXHO-
JIOTHIO» B Y3KOM U IIUPOKOM CMBICIIE?

2. Yro Takoe TexHONOrnuyeckas omnepauus (mnepenen, stan)? Ha kakue Buabl ae-
JISITCSI TEXHOJIOTUYECKHUE OTIEPaIK B 3aBUCUMOCTH OT (DYHKITMOHAJILHOW 3HAUUMOCTH?

3. MokeT i1 ObITh OpraHU30BaHa TEXHOJIOTHSI CTPOUTENIBHBIX MaTepUaJIOB, W3-
JeTui U KOHCTPYKIUH 06e3 o0cykuBaromux oneparuit? OObSICHUTE CBOM OTBET.

4. TlpencraBbTe OOIMIA BUJT TEXHOJIOTHUYECKOM CXEMBI ISl POU3BOJICTBA CTPOUTENTh-
HBIX MaTepUAIIOB, U3/IEJIMI U KOHCTPYKLIHI.

5. OxapakTepusyiTe TEXHOJIOTHUECKHE OIepaluu: 100bYa U CKIAIUPOBAHHE
CBIPbS, TTIOATOTOBKA, () OPMOBAHHE, TBEPJCHUE.

6. Uto Takoe MpOM3BOJCTBO CTPOUTEIHHBIX MATEPUATIOB, M3ICIUA M KOHCT-
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PYKILHI «C KOJIEC»?

7. UTo BKIIIOYAET Mepeiell «cnenuaibHas 00padoTKay Mpu MPOU3BOJCTBE CTPOU-
TEJIbHBIX MATEPUAIIOB, U3/ICITNIA U KOHCTPYKIIHIA?

8. Ilpu paccTtosiHUM OT Kaphepa ChIpbsi A0 MPEAnpUsTUs paBHbIM 10 KM, Kakod BUJ
TpaHCHOPTAa MPEANOYTUTEbHEE U TToYeMy?

9. Kakue ctpouTenbHble MaTepralibl ¥ U31eHs (POPMYIOTCSI CIOCOOOM MPECCOBAHMS?

10. Kakumu cBoiicTBamMu JI0JDKHA 0071a1aTh CTPOUTENNbHAs CMECh, UTOOBI ee (popmo-
BaHKE OCYILIECTBIIOCH CLIOCOOOM JINThS?

11. Kakue BbI 3HaeTe CIOCOObI 00PaOOTKH CTPOUTEITHLHBIX MaTepUAIOB U U3JIe-
aunit? OxapakTepu3ynTe 3T CIOCOObI.

12. Ha3oBuTe CTpOWUTENBHBIE MAaTEPUAIIBI U HU3IECIUA, KOTOPHIE M3rOTABINBA-
I0TCSI KOMOMHUPOBAHHBIM CIIOCOOOM 00pabOTKHU?

13. Kakue BbI 3HaeTe CrocoObl OpraHm3auy npou3BoicTBa? Jlaiite xapakre-
PHUCTUKY 3TUM criocobam

14, Jlnga xakuX CTPOUTENIbHBIX MATEPHANIOB, U3ACIUNA U KOHCTPYKIMM MpUMe-
HUM KOHBEMEpHBIN CIOCO0 OpraHu3aluy Mpou3BOICTBA?

15. Ot kakux (axTOpoB 3aBHCHUT BHIOOp crioco0a 0OpabOTKU M OpraHU3AIMH
MIPOU3BOJICTBA CTPOUTEIHHBIX MATEPUAIIOB U U3JICTUI?

16. IIpencraBbTe cXEMyY CO3/IaHHS CTPOUTEIBHBIX MAaTEPUAJTIOB C YYETOM TOTO,
YTO MOJIy4aeMblii MaTepua I0JKEH ObITh 9KOJIOTUYECKH 0€30MacHbIM?

17. Kakumu ¢akTopamu ornpeaensercs Heaecoo0pa3HoCTh MPOU3BOACTBA TOTO
WJIM IPYTrOTO BUJIAa CTPOUTEIBHOTO MaTepuana, U3Jeus Wi KOHCTPYKIUU?

18. Kax Bbl moHmmaeTe CIOoBOCOYETAHUE «YIPABICHUE TEXHOJIOTUYCCKUMHU
poreccamm»?

19. IlpencraBpTe U OXapakTEepU3yHUTE MPOCTEUIITYIO CXEMY yIPaBICHUS TEXHO-
JIOTUYECKUMH TMPOLIECCAMMU.

20. YTto Takoe «HEyIpaBIIIEeMbIil TEXHOJIOTMYECKHUM mpoliece»? Kakumu xapak-
TEPUCTUKAMH OH 00JagaeT?

21. OxapaktepusyiTe TEXHOJOTUYECKUN MPOILIECC ¢ TOYKHU 3PEHUS BXOIHBIX,
BBIXO/IHBIX U YIPABJISIOIINX [TE€PEMEHHBIX.

22. PackpoiiTe OCHOBHBIE AJIEMEHTHI TEOPUH YMPABJICHUS] TEXHOJOTUYECKUMHU
MPOIIECCAMH M3TOTOBIICHUS! CTPOUTENBHBIX MATEPUAIIOB, U3AEIUI U KOHCTPYKIIHA.

23. IlpencraBpTe U OXapaKTEPU3YHTE CXEMYy aBTOMATHU3UPOBAHHON CHUCTEMBI
YIOPABJICHUS] TEXHOJIOTMYECKUMHU MPOLIECCAMHM HU3TOTOBJIEHHUS CTPOUTEIBHBIX MaTe-
pHAJIOB, U3JICIIU U KOHCTPYKIIHIA.

24. Kakve OCHOBHBIE MOAXOJIbI K YIPABICHUIO TEXHOJOTHYECKUMH IMPOIIecca-
MH BBI 3HaeTe?
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PA3JIEJ 3

INPUPO/JIHBIE KAMEHHBIE MATEPUAJIBI U U3JIEJINSA
3.1. O0mme cBexeHNs

IIpupoaHblil KaMeHb — OJVH U3 JIPEBHEMIINX KOHCTPYKIIMOHHBIX U OTAEI0Y-
HBIX CTPOUTEIIBHBIX MAaTEPUAIIOB. JlOJITOBEYHOCT ATOT0 MAaTEpUalIa NO3BOJIAIA COXPAHUTH
JI0 HAIIETO BPEMEHU BETMYANUIINE IIENECBPHI ADXUTEKTYPBI.

[IpuponHble KaMEHHBIE MAaTEpUaNbl U U3ACIHUS IOIYYalOT U3 TOPHBIX ITOPOJI
0€3 U3BMEHEHHS] UX OCHOBHBIX CBOMCTB.

T'opHble mMOpoabLI — 3TO MPUPOJIHBIE HOBOOOpa3oBaHUsl OoJiee UM MEHEE OJI-
HOPOJHOTO COCTaBa M CTPOCHMS, OOpa3ylollre B 36MHOM KOpPE CaMOCTOSITEIbHBIC
reosiornyeckue Tena. OHU ciiaraloT NOBEPXHOCTHBIA CIIOW 3€MHOW KOPBI TOJIIIMHOM
15...60 km.

["opHble MOPOJBI NMPEACTABISIIOT CO00 COUeTaHHE OJHOTO HMJIM HECKOJIbKUX
MHUHEPAJIOB U MOTYT OBITh MOHOMHMHEPAJIbHBIMU (TUIIC, KAIBLUT U Jp.) WINA MOJIUMHU-
HEpaJIbHBIMU (TPAHUT, CUEHUT U JIp.).

MuHepaabl — OJHOPOAHBIE [0 XUMHUYECKOMY COCTaBY, CTPOEHHUIO U (PU3HKO-
MEXaHUYECKMM CBOMCTBaM Teja, 00pa30BaBIIMECS B 3€MHOM KOpE B pe3ynbrare (pu-
3MKO-XMMUYECKHUX MpoueccoB. B OONbIIMHCTBE ciTydaeB MUHEpaJbl — TBEP/bIE TENA,
MHOT/Ia KUJKUE U Ta3000pa3Hbie. Beero B npupojie U3BeCTHO OoJiee 2 ThIC. MUHEPa-
JIOB, HO B 00pa30BaHUM TOPHBIX MOPOJ] YUaCTBYIOT JUIIL 0K0J0 50. Takue MUHEpabI
Ha3bIBAIOTCS TOPOA000PA3YIOMUMHU. 3Hasl COIEPKAHUE MUHEPAJIOB B TOPHOM MOPOJE,
MOYKHO OIIPEIEIUTh BaXKHEUIIINE CBOWCTBA TOPHOM ITOPOJIBI.

CoBpeMEHHbIE TEXHOJIOTHMH 00pabOTKU MPUPOAHOIO KaMHS OINpPENeNsIoT LIu-
POKOE €r0 UCIIOJIb30BAHUE B CTPOUTENLCTBE. Tak, B pe3ysIbTaTe OTHOCUTEIBHO HeE-
CJIO)KHOM MEXaHMYeCKOM 0O0pabOTKM MOHOJHMTHBIX TOPHBIX MOPOJ MOJYy4yaroT Mare-
pHUajbl B BUJE IUIUT, OJJOKOB, OOPTOBBIX M OOJIMIIOBOYHBIX KAMHEH, TOPOKHOK Opyc-
4aTKu, OyTOBOro KaMmHs, I1€OHS U Ap. B OrpoMHBIX KOJIMYECTBaX HCHOJB3YIOTCS
PBIXJIbIE TOPHBIE MTOPOJBI: BAaIYHbI, TPABHi, IECOK, IIIMHA U JIp. Takke ropHsle Nopo-
Il SIBJISIFOTCS TJIABHBIM CBIPBEM JUISI POM3BOACTBA MCKYCCTBEHHBIX CTPOUTEIIBHBIX
MaTepHaioB (CTPOUTEIBLHON KEpaMUKH, OTHEYIOPOB, CTEKJIa, MUHEPAJIbHON BaThl),
Pa3IUYHBIX BSOKYIIMX BEUIECTB (LIEMEHTa, U3BECTU U JIp.), IS YETO MX MOJBEPraroT
CJIOHBIM BUIAM MEXaHUYECKOW, XMMUYECKON U TEPMUYECKON 00pabOTKH.

B HacTosiiee Bpemsl B Hallleld CTpaHE Ha HYKJbl IIPOMBILLUICHHOCTH CTpOMMa-
TEPUAIIOB €KETOTHO PACXOIYETCA OKOJIO 2 MIIPJ T TOPHBIX MOPOJ.

ParnmonanpHO€ HCIONb30BaHUE MPUPOTHBIX KAMEHHBIX MaTepHasioB 00YCIIOB-
JIEHO YYE€TOM MX MHUHEpAJOTMYECKOTr0 COCTaBa, JEKOPATUBHBIX XapaKTEPUCTHK (LIBe-
Ta, TEKCTYPbI, HACBIIIICHHOCTH) U OCHOBHBIX (PU3UKO-TEXHUYECKHX CBOMCTB: IJIOTHO-
CTH, TIOPUCTOCTH, BOJIOIOIJIOLIEHUSI, MOPO30CTOMKOCTH, TEILIONIPOBOJHOCTH, MPOY-
HOCTH, TBEPAOCTH, UCTUPAEMOCTH U IP.

PU3NKO-TEXHUYECKUE U JEKOPATUBHBIE CBOWCTBA MPUPOJHOTO KaMHS OIpele-
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JSH0T BUA (PakTypHOU 00pabOTKU €ro MOBEPXHOCTH.

VYd4er cTpouTeneM COBOKYITHOCTH CBOMCTB MPUPOIAHOTO KaMHS MIPH BO3BEIIE-
HUM 3[IaHUN U COOPYXXEHUH TpeIonpeaeisieT WX JOITOBEYHOCTh U apXUTEKTYPHYIO
BBIpa3HTEIbHOCTD [5, 13].

["opHBIE TIOPOIBI B 00IIEM 00beME COBPEMEHHBIX CTPOUTEIBHBIX MaTepHajioB
3annMaroT 20 %, a B JOPOKHOM CTPOUTEIHCTBE M IMPH MPOU3BOJICTBE Pa3IHMUHBIX
pactBopoB u 6eToHoB — 80 %.

3.2. Kiaccugukanusi npupoIHbIX KAMEHHbIX MaTepPHAJIOB

[TpupoaHbIe KaMEHHBIE MaTepUaIbl KITACCH(PUITUPYIOT TIO CPEIHEH MIIOTHOCTH,
npeieny MpOYHOCTH MPHU CKATHH, MOPO30CTOMKOCTH, 00JaCTH MPUMEHEHHS, hopme
U3JIETHS, a TAKXKE TI0 CIIeU(DUKN TEXHOJIOTUH TTOTYICHUSI.

1. Ilo cpeoneii nnomnocmu IpUPOAHBIC KAMEHHBIC MaTEpHabl ObIBAOT:

- TspKenbie (co cpeIHel MIoTHOCTBIO 6onee 1800 kr/mP);

- nierkue (pm < 1800 kr/nm).

2. Ilo npedeny npounocmu npu cocamuu KaMEHHBbIE MaTepUaibl JEISATCS Ha
Mapku oT 4 no 1000, npuyeM JierTkue KaMeHHbIe MaTepuaibl UMErOT Mapku 110 200, a
Tsokenbie — oT 100 u Bble.

3. Ilo nokazamenio mopo3zocmoiikocmu PUPOJIHbIE KAMEHHBIE MaTEpPHUAIIbI Jie-
nstcest Ha mapku ot F10 go F500.

4. Ilo obnacmu npumeneHus TPUPOJHbIE KaMEHHbIE MaTe€pUalbl JEIATCS Ha
TpH OOJIBIIKE TPYIIIbIL:

- HepYIHBbIC MaTepuaIbl — KAMEHb B BHJIC KYCKOB HETPaBUILHON (GopMmbI (T11e-
OeHb, TpaBuii, OYTOBBI KaMEHb U JIP.); MEJIKUN 3alOJIHUTENbh — MECOK (MPUPOHBIH,
JIpoOJIeHbIN, 00OTallIeHHBIN, OTCEB OT ApoOeHus). JaHHBIM MaTepral B OCHOBHOM
UCIIOJIB3YETCsl I MPOU3BOJICTBA CTPOUTEILHBIX OETOHOB U PACTBOPOB, JOPOKHOTO
neMeHTo0eToHa, acanbTobeTOHA U JIp.;

- ITYYHBIA CTEHOBON KaMEHb — M3JCIHS MPABUIBLHON reoMeTrpudeckon Ghop-
MBI, TTOJIy4aeMbI€ HEMOCPEICTBEHHO M3 TOPHOIO0 MAaCcCHBa C TIOMOIIBIO CIEIMAIbHBIX
MEXaHU3MOB;

- 00JIMIIOBOYHBIN (JICKOPATUBHBIN) KAMEHb — WU3JEIHUS JUIsl OTIACIOYHBIX paboT
CO CIEHAIbHO 00pabOTaHHOM MOBEPXHOCTHIO.

OcCHOBHOI 00BEM MPOU3BOJCTBA KAMEHHBIX CTPOUTENIbHBIX MAaTE€pPUAIOB MPH-
XOJIUTCS Ha HEPYIHbIE MaTepHallbl. ExkeroiHbIi 00beM WX TIPOU3BOJICTBA MPEBHIIIACT
1 mupn M.

5. Ilo ¢popme u3zdenuti KamMeHHble MaTepuaibl ObIBAIOT IITYYHBIE U PBIXJIO-
3epHUCTHIC.

6. Ilo cneyuguxe mexnonoeuu npou3soocmea MPUPOJHbIC KAMEHHBIC Mate-
pHUabl pa3AeNsSIOT HAa MaTepUalibl, N3TOTaBIMBAEMbIC IPOOJICHNEM, PACKaIbIBAaHUEM,
pacnuIMBaHuEM, OOTEeChIBaHUEM, TUTU(OBAHUEM U T. 1.
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3.3. 'eHeTn4eckas Ki1accupukauusa ropHbIX NOPOI

[To ycnoBusiMm oOpa3oBaHus TOpPHBIE MOPOJIBI AEIAT HA TPU TPYIIIBI: MarMaTu-
YyeCcKHe, 0caJiouHbIe M MeTamopduueckue (puc. 3.1).

MarmaTuyeckue (U3BEp>KEHHBIC) TOPHBIE TOPOIBI 0OOPA30BAIUCH U3 PacIlIaB-
JICHHOM Marmbl, MOJHSABIICHCS U3 TIIyOMHBI 36MJIM U OTBEPACBIICH MpPU OCTHIBAHUHU.
PaznuuHblie yciioBusl, B KOTOPBIX MPOUCXOUIO OCTHIBAHUE U 3aTBEP/IEBAHUE Marmbl,
IpUBEN K 00pa30BaHUIO M3BEPKEHHBIX MOPOJI C PA3TUYHBIM CTPOCHUEM U CBOMCT-
BaMH: TTTyOWHHBIE (TUTOTHBIC) U U3TUBIIHECS (TIOPUCTHIE).

I'nyounnvie (unmpysusnvle) nopoost 00pa3oBaNHCh Ha OOJBIIONW TIIyOMHE B
36eMHOW KOpE MOJI 3HAYUTEIbHBIM JIaBJICHUEM BEPXHUX CIIOEB B PE3yJIbTaTe€ MEJJICH-
HOTO W PAaBHOMEPHOTO OCTBHIBAHMS MAarMbl. DTH YCJIOBHS TOCTATOYHO OJarompusTHBI
JUTSL IPOLIECCOB KPUCTAILTU3ALMH, AJI1 CO3AaHUs 3€PHUCTO-KPUCTANINYECKOrO CTpoe-
Hus. Takue ropHble MOPOJbl OTIUYAIOTCS BBICOKOW MIIOTHOCTHIO, MTPOYHOCTHIO, Ma-
JIBIM BOJIOTIOTJIOIIEHHEM, BBICOKON MOPO30CTOMKOCTBIO, CTOMKOCTBhIO TPOTUB BHIBET-
puBaHus. Bce 3TO mpenornpenensier BHICOKME CTPOUTENIbHO-TEXHUUECKUE CBOMCTBA
MOPOJ ¥ U3TOTOBJICHHBIX U3 HUX MaTepuayioB. [IpencraBuTenssMu 3TOro BUja Mopol
SIBJISIOTCS: TPAHUT, CUEHUT, TUOPUT, rabopo.

Hznuswuecs (3¢hghy3uenvie) mopobl 00pa3oBaIUCh B pe3yIbTaTe OBICTPOTO U
HEPaBHOMEPHOI'O OXJIAXKJICHUS MarmMbl Ha TOBEPXHOCTH 3€MJIM. JTHU MOPOJIbI MOApa3-
JEISII0T Ha MacCUBHbIC (quadas, 0azayibT, aHle3uT, noppup U ap.) U 00JIOMOYHBIC
(ppIxJibIe U CLIEMEHTHUPOBaHHBIE). K PBIXJIBIM OTHOCST BYJIKAHUYECKYIO MEM3y, BYJI-
KaHWYECKHUI TeTell, a K CIIEMCHTHPOBAHHBIM — BYJIKAaHWYECKHHA Ty(. DTH TOPOIBI,
KaK MPaBWJIO, UMEIOT CTEKJIOBUIHYIO, CKPBITOKPUCTAJUIMYECKYIO WIH MOPPUPOBYIO
CTPYKTYDPY.

Ha pomto Marmatudeckux mopoj npuxoautcst okoyio 80 % ot oOiiero oobema
BCEX TOPHBIX NOPOJ.

OcanoyHble TOpPHBIEC MMOPOJIBI 00PA30BAIMCH MPU €CTECTBEHHOM pa3pyIleHUN
W3BEP)KEHHBIX (TMIEPBUYHBIX) TOPHBIX TMOPOJ TOJ| BIUSHUEM Pa3JIUYHBIX (PaKTOPOB,
NEUCTBYIONUX B Mpupoje. B 3aBucuMocTd OT ycioBuil 00pa3oBaHMsI OCAJOUYHBIC
TOpPHBIE TIOPOJIBI JEJSATCS HA TPU TPYIIIBI: MEXaHUYECKUE OTIIOKEHUS (00JIOMOYHBIE),
XUMHUYECKHE OCAJIKU U OPTAaHUYECKUE OTIIOKECHHUS.

Mexanuueckue omaoscenusi (0610MouHbLE) TIOTYIHINCh B pE3yJIbTaTe paspy-
HIEHUS APYTUX TOPHBIX MOPOJ MO BO3/ICUCTBUEM BOJIbI, BETPa, KOJIeOaHUN Temrepa-
TYp, 3aMOPKUBAHUS U OTTAaUBAHUS U JIp. aTMOochepHbIX (hakTopoB. Cpeau HUX pa3-
JMYAIOT PIXJIbIE MOPOJIbI (IIECOK, TJIMHA, TPABUMA U Ap.) U CUEMEHTUPOBaHHbIE (TIec-
YaHUK, KOHTJIOMEPAThI, OPEKYUU U Jp.).

Xumuueckue ocaoxku — nopoAbl, 00pa30BaBIIMECS MPU BHINAJECHUU B OCAIOK
BEILECTB, MEpPEUIeANIUX B COCTaB BOAHBIX PACTBOPOB B IMPOIECCE pa3pyILICHUS TOp-
HbIX 1opoJ. OHU 00pa3oBaUCh BCIEICTBHE M3MEHEHMs YCIOBUW CpE/bl, B3aUMO-
JEUCTBUS PACTBOPOB PA3JIMYHOTIO COCTaBa U MCMApeHUsi (TUIIC, TOJIOMUT, U3BECTKO-

BbIN Ty 1 1p.).
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FflopHble nopoAabl

v

[
MarmaTuyeckue OcagouyHble Meramopduyeckue —
U3BCPIKCHHBIC (BToquHHe) BUOONU3MEHEHHBIC (Hpo—
HU3BOHBIC
Nnoucxo:xkaeHue, A \ A )
ycnoeua oGpaso- <
BaHUA
UHTpy3uBHbIe Adrhy3mBHBIE O6nomMouHble | |[Xumnueckue | |[OpraHoreHHblie
(TTyOMHHBIEC) (M3mUBIIAECS )
0coGeHHOCTH CTRYE- v v y y
TYDbI $ IlnoTHBIE ITopucteie Peixasbie CueMeHTHPOBAHHbIE
A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4
TPaHMTEI, KBapuUEBbIC U BYJIKAHHYEC- BaJIyHBI, TJIBIOBL, | | IECYAHUKH, | | H3BECTHAKH, U3BECTHSIKH, THEHCHI,
CHEHHTBI, | | OecKBapueBbIe | | cxyre  [eruibl,| | raibKa Hb K4UH AOJIOMHTEI, MATOMUTEI MpaMOpBbI
Pa3HoBMAHOCTH IOP- qmoputsl, | | mopupsl, mop- © e ’ . meoeHb, | Ope ’ MAarHe3uTsl, . ’ PaMOope,
HbIX Nopos $ { ra66po, (upiTer, a- | | IEM3PL BYJIKA-| | TPaBUi, IPECBA, | | KOHIIIOME- | | yspecricoppie | | PAKYIICTHH- KBapIUTHI,
na6pano- | |Gase, Gasame-| | HAYCCKHE MEeCKH, TJIUHBI paThl Tybl, OOK- KH, MEJI, KpHUCTAII-
PUTHI TBI, aHJ/IE3UTHI, Tybb1, TYydO- CUTBI, aHI'U - OIIOKa, Mep- JINYeCcKue
TPaxUThI BBIC JIaBbI PUTBL, THIIC Ir'ejib, TPCIICTI CJIaHILIbI

Puc. 3.1. 'enernueckas kimaccu@UKaIus TOPHBIX ITOPO/T




Opeanuueckue omuodxcenusi — MOPOAbl, 0Opa30BaBIIUECS B Pe3yJbTaTe OTIIO-
’KEHUSI OTMUPAIOILETO PACTUTEILHOIO MUPA U MEJIKUX KUBOTHBIX OPraHU3MOB (MeJl,
PaKylICYHHK, TUATOMUT, TPETIEIl, U3BECTHSIK).

Bce ocanmounbie nmopojsl 0osee pa3HOOOpa3Hbl IO COCTaBY, CTPYKTYpE, CBOM-
CTBaM, MEHEe OJHOPOJIHBI, YeM HM3BEPKEHHBIE MOPOJIbI; UMEIOT CIOUCTOE CTPOCHHUE,
MeHee npoyHbl. Ha ux om0 oT obmiero oobemMa BCeX TOPHBIX MOPOJ MPUXOIUTCS
10...12 %.

MeTtamoppuueckne (BUION3MEHEHHBIC) TOPHBIC TTOpo bl (Tped. metamorpho-
SIS — npespawenue) oOpa30BaIMCh B TOJIIIE 36MHOM KOPBI B PE3yabTaTe TITyOOKOTO
npeoOpa30BaHus U3BEPIKEHHBIX M OCAJOYHBIX TOPHBIX TOPOJ MO BIUSHHEM BBICO-
KHX TEMIIepaTyp W JaBJICHUH, a WHOTJA W TOJ XMUMHUYECKHM BO3JeHCTBHEM. B 3THX
YCIIOBHUSIX TPOUCXOUIA TEPEKPUCTALIU3ANMS MUHEPAIOB 0€3 WX IJIaBICHUS, YTO
CHIO0COOCTBOBAJIO MOBBIMICHUIO TNIOTHOCTH MOPOIBI IO CPABHEHHUIO C UCXOTHOM MOPO-
noil. Kak mpaBuiio, meramopduyeckue Mopojibl UMEIOT CJIaHIIEBOE CTPOEHHUE, HO
WHOTJIa MOTYT COXPaHSTh CTPYKTYPY NMEPBUYHBIX MTOPO/I.

Paznmuuaror Meramopduueckue TOpHBIE TMOPOJbI W3 HW3BEPKEHHBIX MOPOJI:
THEiC (U3 TpaHUTa) U U3 O0CAJ0YHBIX IMOPOJI: MpaMop (M3 U3BECTHSIKA U MeJia), TJIUHU-
CTBIH ciiaHell (M3 IJIMHBI), KBApIIUTHI (U3 MECUaHUKA).

Ha nomo meramopduyeckux nopoa npuxoaurcs He 6oiee §...10 %.

3.4. OcHOBBI TEXHOJIOTUM TPOU3BOACTBA
NPHPOJAHBIX KAMEHHBIX MATEPUAIOB

3.4.1. Ouyenka kauecmea 20pHbIX NOPOO

OueHnuTh Ka4ecTBO TOPHOM MOPOJbI — 3TO YCTAHOBUTH CTENEHb MPUTOIHOCTH
€€ JUIsl U3TOTOBIICHUS TPeOyeMOM CTPOUTENHHONU MPOAYKIIUU MPU MPUHSATON TEXHO-
JIOTUH pa3pabOTKU FTOPHOTO MacCuBa U MepepabOTKU TOPHOI MacChl.

JUIsL OLEHKM KadecTBa TOPHOW IOPOABI ONPENEISIOTCS €€ CTPOUTENIBHO-
TeXHUYEeCKue cBoiicTBa. Ilpu 3TOM OTOMparoTcs mosieBble NMPOObI Ui MPOBENCHUS
71a00paTOPHBIX KUCHBITAaHUNA. Pa3mep u KonmMuecTBO MpoO 3aBUCUT OT OJHOPOAHOCTH
MOpOJIbI U LIeJIeBOro Ha3HaueHus npoOsl. [Ipoda gomKHa OTBEUaTh CpeJHEMY COCTaBY
opojbl U 0TOMpaThCsl 0e3 MpUMEHEHHUs! B3PBIBHBIX paboT. [Ipu oreHke MecTopox-
JI€HUSl YUYUTHIBAIOT TaK)K€ THUAPOJIOTHYECKUE YCIOBHSI M BO3MOXHOCTH Pa3pabOTKU
MECTOPOXKACHUS B TEUCHHE Ir0/1a.

OueHKy KauecTBa TOpHOM OPO/bI BEAYT B CIEAYIONIEH MOCIEA0BATEIbHOCTH:

1) uzyyaroT netporpaduio U coCTaB rOPHON MOPOABI, YTO J1a€T BO3MOKHOCTh
MOJIYYUTh NpeIBapUTEIbHbIE JAHHBIE O LEJIECOO0PA3HOCTH MEepepadOTKU €€ B TOT
WJIA UHOU CTPOMUTEIIbHBIM MaTepUall,

2) yCTaHaBIIMBAIOT BHEIIHWE MpU3HAKK (pa3smep, popmy, IBET, OJIECK, CTPYK-
TypY, MUHEPAJIIOTHYECKHUI COCTaB, TBEPAOCTb, CTEIIEHb BHIBETPEHHOCTH );

3) ompeAensoT TEXHOJOTHYSCKHE CBOWCTBA (PACKAIBIBAEMOCTh, TPOOUMOCTD,
XapakTep packKoJia, CTeNeHb MEePOXOBATOCTH OBEPXHOCTH PACKOJIA H T.I1.);
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4) nocne onucaHusl BHEIIHUX MPU3HAKOB U PE3YJIBTATOB BBIOOPOYHBIX HCIIBI-
TaHUU MPOOBI MPOBOJAT OLEHKY (U3UKO-MEXAHUUYECKUX CBOMCTB TOPHOM MOPO/IbI,
OCHOBHBIMU TIOKA3aTENIIMH KOTOPBIX SBISIOTCS: UCTUHHAS U CPEIHSsl IUIOTHOCTH,
MOPUCTOCTh, BOJOMOIJIOLIEHUE, MOPO30CTOMKOCTh, MPOYHOCTh MPU CHKATHH, UCTHU-
PaeMoCTh, U3HOC, XUMUYECKasi CTOUKOCTb U JIp.;

5) o (HU3UKO-MEXAHUYECKUM U TEXHOJOTUYECKUM MPU3HAKAM YCTaHABIMBAIOT
mapky ropuoit mopozst (I, 11, I u IV) u maror 3akimouenne o KauecTBe TOPHOIM MOPO-
JIbl KaK CHIPbsl JJI MPOU3BOJCTBA TPEOYEMOTO CTPOUTEIBHOTO MaTepuala, MpOrHo-
3UPYIOT CBOMCTBA 3TOTO CTPOUTEIHLHOTO MaTepHaa.

3.4.2. Ocnoenvle mexnon02uyecKue npoyeccvl npu 000vle NPUPOOHO20 KAMHSA

[Ipon3BOACTBO KAMEHHBIX MaTEpUaIOB HAUMHAETCS C JOOBIYM TOPHOM HOPOIBI.
Pa3paboTka MeCTOpOXKIEHUN IOJIE3HBIX MCKONAEMbIX OCYIIECTBISETCS OTKPBITHIM,
I0JI36MHBIM U KOMOMHHPOBaHHBIM criocobaMu. Bo3MoxkeH 1 moABoiHbIN ciocol J10-
Obrun. BriGop Toro mim MHOro crnoco6a pa3paboTKH 3aBUCUT OT KayecTBa MOJE3HOTO
UCKOIIA€MOI'0, BEJIMUMHBI 3a11aCOB, IITyOMHBI 3aJIETaHUs U YCIOBHUM BHIPAOOTKH.

[IpennpusTusi, ocylmecTBIAOLUE TOObIUY MOJIE3HONO0 UCKOMAeMOro, Ha3blBa-
10T Kapbepamu. [lycTble npocTpaHcTBa, oOpasyoluecs B MOPOJAE B Ipolecce J10-
ObIYM IOJIE3HOIO MCKONAEMOT0, Ha3bIBAIOTCS BbIPAOOTKaMHU. PaznnyaioT Kapbepsl
KOPEHHBIX MECTOPOKJECHUW, KOTJa pa3paldaThIBalOT CIUIOUIHBIE CKAJIbHBIE MOPOIbI
(TpaHuT, U3BECTHSK), U PHIXJIBIX TOPHBIX NOpoJ (MecKU, TpaBuii). B 3aBucuMocTd OT
YCIIOBUM 3aJieraHus, KA4eCTBa M 3alacoB TOPHBIX MOPOJ, Teorpauueckoro pacno-
JIO’KE€HUSI MECTOPOKIEHUS Kapbephl ObIBAIOT:

- npombluiIeHHble, C OOJIBIIMMU 3a1lacaMU ChIPbs, TEPPUTOPHAIBHO HE CBS3aH-
HbIE CO CTPOUTEIBHBIMU OOBeKTaMH. CpOK NEUCTBHS TaKUX KapbepoB Oozee 10 ner
npu npousBoauTearHocTH HEe MeHee 100 000 M° B roa. ['oToBast mpOAYKIMSA U3 TAKUX
KapbepOB TPAHCHOPTUPYETCS KEIE3HOAOPOKHBIM TPAHCIOPTOM, BOJIHBIM IyTEM, a
Ha HEOOJIbIIINE PACCTOSHUSI — aBTOCAMOCBAJIaMU;

- npumpaccosgvle - Kapbepbl MECTHOI'O 3HAYEHHMsI, PACIIOJIOKEHHBIE B pallOHE
cTposierocs oobekra. Cpok AeicTBus Takux KapbepoB meHee 10 ser. 'oToBas mpo-
JOYKIMST TPAaHCHOPTHUpPYETCsl aBTocaMocBasiaMu. CeGecTOMMOCTh MPOIYKIUU TaKuX
KapbEpOB BBIILIE, YEM IIPOMBIIUICHHBIX.

Pa3paboTka MecTOpOXKIEHHUS MOJE3HOI0 HUCKOMAEMOr0 BKIIFOUAET CIIEAYIOIINE
OCHOBHBIE ITPOM3BO/ICTBEHHBIE MTPOLIECCHI.

1. IliIaHMpoOBKAa MECTHOCTH M OpraHU3alys MEPOINPHUATUN MO OTBOJLY aTMO-
c(epHBIX U TAJIBIX BOJ.

2. BekpbliiHbie padoThl. VX TPOBOIAT ¢ ONEepeXeHUEM MO OTHOUIEHUIO K pa-
0otaM 1o A00bIU€e ChIpbs. BIOOP cHCTEMBI BCKPBIIIHBIX padOT ONpenenseTcs psaoM
(aKkTOPOB: MOIIHOCTHIO 3aJIEKH, XapaKTEPOM €€ 3aJieraHus, MOIIHOCTBIO BCKPBIII-
HBIX TIOPOJI, pelbe)OM MECTHOCTH | T.J. BCKpHINIHBIE pabOThl OCYIIECTBISIOT OYyIb-
J03€paMu, SKCKaBaTOpaMH, CKperepaMu WK THIPOMEXaHHUYECKUM CITIOCOOOM.

3. PazpaGorka u yjgajeHMe Ha CIELMaIbHO OTBEACHHBIE IUIOMIAU CUIBHO
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BBIBETPEHHOTO (JIPECBSHOI0) CIIOS.

4. ToObrya nosne3Horo uckomnaemoro. Hepyansle matepuansl (IIECOK, IpaBHid,
IJIMHA) 10OBIBAIOT OTKPBITBIM CIIOCOOOM, HCIIOJIb3Ysl OJHO- U MHOTOKOBIIIOBBIE 3KC-
KaBaToOpbl WM C MOMOIIBIO0 THApOMEXaHu3aluu. B mocnegnem ciydae Bona, mnoja-
BaeMasl 1oJ OOJIbLIIMM JaBJICHHEM, pPa3MbIBAaeT MOPOAY, U Jajiee U3 JIETKO TeKydel
CMECH BOJBl M MOPOAB! (IyJbIbI) B CIEUUATBHO OTBEJEHHBIX MECTaX MPOUCXOJUT
OCaKJICHHE MECKa WM IPABUSI U UX COPTUPOBKA.

[110THBIE TOpHBIE MOPOABI, UCHOJB3YEMbIC NJSl TMOJY4YCHHUS pPBAHOTO OyTa,
HIEOHSI WM CBIPbS JIsl APYTHX CTPOUTENBbHBIX MAaTepUalioB, OOBIYHO pa3padaTbiBa-
I0TCSI B3PBIBHBIM CIIOCOOOM.

[TopucTeie MOPOaBI (MU3BECTHIKU-PAKYIICYHUKH, TY(BI U 1p.), UCIOJIb3YEMBbIC
JUISL U3TOTOBJICHUS IITYYHBIX CTEHOBBIX KaMHEH M OJIOKOB, pa3padaThIBAIOT OOBIYHO
CHeualbHbIMH KaMHEPE3HbBIMM MAallMHAMU, OCHOBHBIMH PEXYIIUMH 3JIEMEHTaMU
KOTOPBIX SIBJISIFOTCSI IUCKOBBIE IMUJIbI, UMEIOIINE PE3Lbl, apMUPOBAHHBIE TBEPABIMU
CIUIaBaMU WM anmazaMu. s nomydeHus: Oosiee KpYNHbBIX OJIOKOB IPUMEHSIOT Ma-
IIMHBI ¢ OECKOHEYHBIMU PEKYIIMMU LETSIMU WM MaIIMHbBI, B KOTOPBIX JUCKH 3aMe-
HEHbI KOJIbLIEBBIMU (hpe3aMu.

JloGplua mopoA, NpeaHa3HAYEHHBIX JJI OOJIMIIOBKH, MPEAyCMaTpHUBAaeT Clie-
JyIOIMe OIlepanuu: OTAEJIEHUE OT TOPHOIO0 MaccuBa OJIOKOB-TIOTYy(aOpuKaToB
KPYNHBIX pa3MepoB (4...5 M); pacnuMBaHUE WIHA pacKajiblBaHUE OJIOKOB Ha IUIUTHI
WK ipyrue (Gopmbl U3enuit; 00padoTKa KPOMOK U MOBEPXHOCTEN M3/IETUH.

[Ipu n00BIUE GIOKOB MPUMEHSIOT OYPOKIMHOBOM, A0pa3UBHBIIA U TEPMUUYECKHI
croco0bl. BypokIMHOBOM €1OCO0 MPUMEHSIOT MPU JOObIYE€ OYEHb TBEPJBIX U MPOU-
HBIX MopoJ (rpaHuTa). AOpa3uBHBIA cOCO0 (PaCUIMBAHKUE) UCMOJIB3YIOT MPU BHI-
pe3ke OJI0KOB U3 0osee MATKHX MOpoJ (MpaMopa, U3BECTHsIKA, Tyda). ITpu Tepmuye-
CKOM croco0e Ha pa3paldaThIBa€Myl0 MOPOJIY HAIMpPAaBISIOT BBICOKOTEMIIEPATYPHYIO
(2500 °C) rasoByro cTpyIo, KOTOpasi BEIOPACKIBACTCS CO CBEPX3BYKOBOH CKOPOCTBIO
(oxomo 2000 m/c), 4TO MPUBOIUT K pa3pylICHUIO MOPOIbI.

PacniuinoBky 0JIOKOB Ha IUIMTHI MPOU3BOJAT PAMHBIMU M KaHATHBIMHU IHJIAMHU.
B 060oux ciydasix ucrosib3yroT adpa3uBHBIN MOPOIIOK (KBAPIEBHIN MECOK, MOPOIIOK
U3 3aKaJeHHOW CTalM U JIp.), TOJaBae€Mblil BMECTE C BOJOMW MOJI TIOJOTHA MUJ (KaHa-
TOB), KOTOPBIM COOCTBEHHO M OCYILECTBISET pacHuIMBaHue. B HEKOTOpBIX Citydasx
IPUMEHSIOT NMUJIbl, PMUPOBAHHbBIE TBEPOCIIIIABHBIMU WJIM aJIMa3HBIMH BCTaBKaMHU.

JIist 00pe3KH MIUT U MOJy4YeHUs NPOPUIMPOBAHHBIX U3/eIuil (TIOSICKOB, Kap-
HU30B U JIp.) MPUMEHSIOT (Ppe3epHble U NpoQUIMPYIOIIME MAallUHbL. Pexymumu
AJIEMEHTaMH B 3TUX MalIMHAX SBJIAIOTCS UCTUPAIOIIME AUCKU WK NPOo(UIUpyIoIne
JIeTajiv, U3TOTOBJIECHHBIE U3 0CO00 TBEPIBIX a0Pa3UBOB.

5. TpancmopTHpoBKa TMOJE3HOTO MCKOMAEMOT0 OCYLIECTBISIETCS aBTOMO-
OWJIbHBIM, KOHBEHEpPHBIM, KEJIE3HOIOPOKHBIM TPAHCIIOPTOM, KaHATHBIMU J1I0POTaMu
(B ropHOI1 MeCTHOCTH) U Jp. BIOOp TpancmopTa 3aBUCUT OT BHJa MaTepuaia, pa3Me-
POB Kapbepa, ero NpoU3BOAUTENBHOCTHU U T.JI.

Hawubosbiee pacrpocTpaHeHne MOMYUUI asmomobunbhsiti mparcnopm (OKo-
10 90 % Bcex mepeBo3oK). IDPEKTUBHOCTh aBTOTPAHCIIOPTA 3aBUCHT OT €MKOCTH
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KOBIIIA 3KCKaBaTOpa M rpy30M0JbEMHOCTHA aBTOMOOHIIS.

Kowusetiepnviii mpancnopm umeeT LENbIN Pl TPEUMYILECTB NEPE] AaBTOTPAHC-
MOPTOM: KOMIAaKTHOCTh, TOTOYHOCTbh, BRICOKYIO CTENIEHb aBTOMaTu3anuu u Jp. K He-
JIOCTaTKaM 3TOr0 BUJA TPAHCIOPTa MOXKHO OTHECTH: 3aBHCHUMOCTb OT KJIMMaTHUye-
CKUX YCIIOBUHM, OTPaHMYEHHOCTh pa3Mepa 3arpyaeMoro mMarepuaia, U3HOC TpaHC-
NOPTUPYIOMIMX MEXaHU3MOB. B KadecTBe TakMX TPaHCHOPTEPOB HMCHOJB3YIOT JICH-
TOYHbIE KOHBEHEPDI, OJABECHBIE KaHATHBIE JOPOTU (OCOOEHHO B TOPHOM MECTHOCTH),
CKHUIIOBBIE U KJIEThEBBIE MOIbEMHUKH.

Keneznooopooicnviti mpancnopm Ha Kapbepax NPUMEHSIOT PEAKO U3-3a 00JIb-
[IMX MEPBOHAYAIBHBIX KalUTAIBHBIX 3aTPAaT U HEOOXOAMMOCTHU MEPUOTUIECKOTO TIe-
pEHOCa BPEMEHHBIX ITyTEH.

3.4.3. Texnonozusn nonyuenusn u 0602auieHuUs HepyoOHbIX
CMPOUMEIbHBIX MAMEPUATIOB

[TockonbKy HEpyIHBIE MaTepUalIbl, TOCTYIAIOIINE C KaphepOB, MO KPYIMHOCTH,
3€pHOBOMY COCTaBY, KOJIMYECTBY MPUMECEH OOBIYHO HEMPUTOAHBI AJI1 HEMOCPEACT-
BEHHOT'0 HCIIOJIb30BaHUsI, HEOOXOaMMa UX INepepadoTKa, BKIIOUaromas ApoOJeHHe,
dbpakuroHUpOBaHUE, MOWKY, 0OOTaIlleHHE.

B 3aBucumoctu OT TpeOOBaHUI K BBITyCKAeMOM MPOIYKIMHU, OT BUAA UCXO/I-
HOTO CBIPbS Pa3IU4alOT CJIEIYIONINE BUIbI IEpEePaOOTKHU:

- IpOOJICHHUE;

- rpoxoueHue (Kinaccuduranus Wik GpaKqMOHUPOBAHNUE) MaTepUaa;

- MPOMBIBKA OT TIMHUCTBIX M WIINCTHIX BKITIOUEHU;

- 00€3BOKMBAHUE I CHIDKEHUS H30BITOUHOM BIQKHOCTH M MPEIOTBPAILICHUS
CMEp3aHusl MaTepuaa;

- oborareHue i MOBBIIICHUS OJTHOPOJHOCTH M KadecTBa MaTepHalia 1o OT-
JIebHBIM TTOKA3aTENSIM;

- CKJIaJIMpOBaHUE TOTOBOM MPOTyKIUMHU 0€3 yXyAILLIECHHUS €€ KauecTBa.

JlpoGyienne — 3TO TPOIECC H3METBUYCHHUS TOPHOM MOPOJbI 10 TpedyeMoi
KPYIHOCTH U TpaHyJIoMeTpur. ['opHast mopojaa, mocrynaromniasi Ha 1po0jIeHre, MOKET
uMeThb pazmepsl B kKycke 1200...1500 mm. KpynHocTs ke 1me0Hs 10pKHa OBbITh S...70
(80) MM, a apobienoro necka — 0,16...5 mm. J[poOneHne mpou3BOIST B HECKOJIBKO
CTaauil.

I1o Buny paznuyaror:

- KpynHoe (mepBUYHOE) apodieHue — 10 250 mm;
- cpenHee (BTopuuHoe) ApooieHue — a0 40...250 mm;
- MEJIKO€ Jpo0sieHHe — meHee 40 MM.

[Tpu mpon3BoOICTBE HEPYAHBIX CTPOUTEIBHBIX MaTEPHAIOB TPUMEHSIOT JIBYX-,
Tpex- U, pexe, YeThIPeXCTaANNHOE APOOJIEHHE MACCUBHBIX TOPHBIX MOPOJ U OJIHO-,
JIBYX- U TPEXCTAIUNHOE NP TIepepadOTKe NECYaAHO-TPABUIHBIX CMECEH.

45



Bun apo6unku BIOMpaAIOT B 3aBUCUMOCTH OT CBOWCTB Marepuana, Tpedyemoit
dbopmbl 3anonHUTENd W T.A. Ha mpennpustusax HepyAHOW MPOMBINUIEHHOCTH IJis
JIpOOJIeHUS] IPUMEHSIOT IEKOBbIE, KOHYCHBIE, MOJIOTKOBBIE, POTOPHBIEC, BAJIKOBBIE U
npyrue apoouiku (puc. 3.2).

) ?)

Puc. 3.2. KunemaTudeckue cXembl IpOOIIOK:
a — 1IEKOBOM; O — KOHYCHOM; 8 — BaJIKOBOM; & — MOJIOTKOBOM

Ll]exosble OpobUIKU UCTIONB3YIOT MPEUMYIIIECTBEHHO JUIsl KPYITHOTO U CpeaHe-
ro apo6senus. [Ipon3BOUTENBHOCTD MIEKOBBIX ApoOuiaok — 5...500 1/4. [1pu 6omb-
IIIOM COJICp>KaHUU TJIMHBI B opojie (> 6 %) mpou3BOAUTEIBHOCTh MIEKOBBIX APOOU-
JIOK TIajiaeT.

Konycuvie opoounku MpuTroaHBI JUIsl KPYITHOTO, CPEAHETO U MEJIKOTO Japo0Iie-
HUs. [ 1poOseHns BA3KUX, BIAKHBIX U TIIMHUCTBIX IMOPOJT OHU He MpUroaHbl. Ko-
HYCHBIE€ JPOOMJIKM OTJIMYAIOTCS OOJIBILION MPOU3BOAUTENBHOCTHIO (250...2400 T/4).
Takue npoOUITKHM YCTaHABIMBAIOT HA MIPEATPUATHSX OOJBIITON MOIIHOCTH, KaXKaas U3
HUX 3aMeHsieT 2...3 u OoJiee 1meKkoBbie TpoOmiiku. OaHOPOIHOCTh APOOIEHUS B HUX
TaK)Ke BBIIIIE.

JpoOuiiku yaapHOTo AEHCTBUS (MOI0MKOBbIE U POMOPHbIE) UCTIONIB3YIOT B OC-
HOBHOM Ha BTOPOW M TpeTheu cramuax ApoOsieHus. OHU OTIMYAIOTCS HEOOBIION
Maccoi u rabapuTaMu, MPOCTOTOM KOHCTPYKIMH. [ JTaBHBIM MX HETOCTATOK — OBICT-
pBIif U3HOC pabouel MOBEPXHOCTHU NP U3MENIbUYEHUU MPOYHBIX MOPO/I, TOATOMY OHU
MpeAHa3HAY€Hbl, B OCHOBHOM, JJI1 U3MEIBYEHUS OPOJ C MPoYHOCThIO A0 120...150
MIla. C yBenuueHHEeM CKOPOCTH BpAIIEHHS POTOpPa PE3KO BO3PACTAET KOJIUYECTBO
menkon ¢pakuuu (0...5 MM), TOITOMY MOJIOTKOBBIE JPOOMIIKM YacTO MPUMEHSIOT
IIPY TIOJTYYEHUH MUHEPATbHBIX TTOPOIIKOB, H3BECTKOBOM MYKH, TPOOICHBIX MTECKOB.

I'poxoyenne — pazjerneHne MaTepuana 10 Wik Tocie ApoOIeHus o Pppakiu-
sM. PaznuyaroT Tpu BHIA TPOXOUEHUS: npedsapumeibHoe, KOHMpPOIbHOe U OKOHYA-
menbHoe.

[Ipu npedsapumenvrom epoxouenuu W3 Matepualia OTACISAIOT MeEJKUE (Ppak-
U1, KOTOPBIC HAa JAHHOM CTaJIMM HE HYKTAIOTCS B U3MEIIbUCHHUM.

KoumponvHnoe epoxouenue mo3BOJSIET OTACIUTh HETAaOAPUTHBIE KYCKH, KOTO-
pBI€ MOJIeKAT BO3BpATy 0OpaTHO Ha JAPOOJICHHE.

OxoHuamenvHoe 2poxodeHue — 3To pasaencHue (hpakIMoOHUpOBaHUE) IpodIIe-
HOTO MaTepuaia Ha OTJelIbHbIe (PAKIMU MO0 KPYMHOCTH, JJIA MOJydYeHUs Haubosee
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Ka4eCTBEHHBIX (PPAKIIMOHUPOBAHHBIX MaTepUaIoB (TIeCKa, IeOHS, TPaBHS).

B kauecTtBe pabodero opraHa /s GpaKIMOHUPOBAHHS MOTYT MCIOJIB30BAThCS
peliera, CuTa Wik KOJOCHUKH.

Ha mpennpusTisix HepyIHBIX MaTEpHUaJIoB JJIsl TPOXOYCHHUS Yallle BCETO MpH-
MEHSIOT TIOCKUE BUOPAIMOHHBIE TPOXOTHI, OCHOBHON paboveil 4acThi0 KOTOPBIX SIB-
JISIFOTCSI CUTA WIIK PEIIETKH U 0apabaHHbIe TPOXO0ThI (puc. 3.3).

6)

Puc. 3.3. Bpamatomuiicst 6apaGaHHbIi TpoX0T (CUTO-0ypar):
a) BHEIIHUM Buj, 0) cxema paboThl

M3 HOBBIX THIIOB TPOXOTOB CIIEAYET OTMETHTH pPE30HAHCHBIC, BAJIKOBO-
POJIMKOBBIC, TyTOBBIC JIJIS Pa3AeiiCHUs MyJIbIbl. B rpoXoTax ¢ HECKOJIBKHMH TUIOCKH-
MU CHTaMHU TPHMEHSIOT CXEMbI TPOXOUCHUS OT KPYITHOTO K Melkomy (puc. 3.4, a),
IpH KOTOPOM CHadajia BBIACISIOTCS KPYITHBIC, a 3aTeM MeJKue (ppakiuu U rpoxode-
HUE OT MEJIKOTO K KpynHoMmy (puc. 3.4, 0).

a) 0)

3W-toun  EO0-30mu

15-um

15-.'5_’ﬂn

)

Puc. 3.4. CxeMbl TpOXOYECHHUS:
a) OT KPYITHOT'O K MEJIKOMY; 0) OT MEJIKOTO K KpyTHOMY
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KadectBo rpoxoueHuss xapakrtepusyercss 3QQGEeKTUBHOCTbIO TPOXOYEHUS U
IPOM3BOAUTEIBPHOCTBIO IPOXoTa (T/4 ¢ 1 M° moBepxHocTH cuta). Hambomee sdbdex-
TUBHO MOKPO€ I'POXOUYEHHE, OHO MpoTekaeT B 1,2...3,5 pa3a OpicTpee cyxoro.

IIpombIBKaA CITYyXUT AJI yAaJCHUS U3 MaTepuana TJIMHbI, WA, MbUIH, YacTHIL
CITIOJTBI.

[To TpyAHOCTH MPOMBIBKH TOPHBIE MOPOABI Pa3IESIOTCS: Ha JETKOIIPOMbIBae-
Mble (TpeOyeMoe BpeMsl MPOMBIBKU 2...3 MUH); cpeaHenpombiBaeMbie (3...6 MUH);
TPYAHOIPOMBIBacMbIe (0oJiee 6 MUH).

JJist IPOMBIBKM HEPYAHBIX MAaTEpUAIOB MPUMEHSIOT Pa3IMYHbIE MO KOHCTPYK-
MU U TPUHIMIY AecTBUs MamuHbl. Hanbomnblliee pacripocTpaHeHue NOJyduiia Ko-
PBITOOOpa3Hble TOPU3OHTAIBHBIE U HAKJIOHHBIE JIOTKH, UMEIOUIUE BBICOKYIO MPOU3-
BOJUTEIBHOCTh U 3PPEKTUBHOCTh OTMBIBKH. Kpome TOro, mpoMbIBKY MECKOB OCYIIIe-
CTBJISIIOT TaKKE€ B MEXaHMUYECKHX M TUJIPABIMYECKUX KiaccudukaTopax ¢ OJHOBpe-
MEHHBIM pa3JieliecHneM Tiecka mo QgpakuusMm. B HacTosiee BpeMsi HauboJbIee pac-
POCTPaHEHUE JUISI TIPOMBIBKM HEPYIHBIX MaTEpHUajoB MOIYYHIO O0OOpYIOBaHHE,
IIpEACTaBICHHOE HA puc. 3.5...3.8.

J

Puc. 3.5. Ileckomorika:
1 — tpyGomnpoBos A Mo1a4M BOJBL; 2 — JIOTOK JJIsl BBITPY3KH MPOMBITOTO TECKA;
3 — KOJIb1IEBOI1 271€BaTOp; 4 — KOHYCHBIN OapabaH; 5 — JIOTOK AJIs 3aTPYy3KH M1ECKa;
6 — cuB 3arpsI3HEHHON BOJIBI

Puc. 3.6. CriupanbHbIii KJ1acCUPUKATOP:
1 — 3arpy3ka necka; 2 — CJIMB 3arpsiI3HEHHOM BOJBI; 3 — BpalaroIIascs Cupajb (ITHEK);
4 — mojava BOJbL; 5 — BRITPY3Ka MPOMBITOTO IEeCKa
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Puc. 3.7. bapabGanHas moiika:
1 — 3arpy304HbIii TOTOK; 2 — 6apabaH CO CTaJbHBIMU IIUIIAMU;
3 — ceruaras 4acTh; 4 — mojava BOJbI

Puc. 3.8. Bubpomoiika:
1 — nepdopupoBaHHbIe Ken00a; 2 — moja4ya BOJIbl; 3 — MPYKUHHBIC ITOIBECKH;
4 — BuOpatop; 5 — 3arpy3ka meOHs (TpaBusi)

B 1iesioM mpoMbIBKa HEPYIHBIX CTPOUTEIBHBIX MAaTEPUATIOB OCYIIIECTBIISAETCS C
MOMOIIbIO 000PY0BaHUS, pA0OTAIOIIETO MO MPUHITUIIAM:

- MEXaHWYECKOTO IepeMENIMBaHus B BOJHOM cpeje, B pe3yibTaTe 4ero IiInHa
JTUCTIEPTUPYETCSI U IEPEXOUT B BOAHYIO CYCIICH3HIO;

- pa3pylIieHusl TIUHBI, KOTOPOE MPOUCXOJUT TOJI EUCTBHEM BBICOKOHAIOPHOM
CTPYH BOJbI;

- TWCTICPTUPOBAHMS 32 CYET YJIbTPA3BYKOBBIX M 3BYKOBBIX KOJCOAHHI, DJICKTPO-
ruapaBaudeckoro 3G dexra, anexkrpodopesa, caMoIuCIepraiii.

B Hacrosmiee Bpemsi HauOOJbIIIEe pacpPOCTPAHCHUE ISl IPOMBIBKA HEPY-
HBIX MaTEePUAJIOB ITOTYIHUIIH:

- HAKJIOHHble TONACMHblEe 08YXB8AIbHBIE KOPbIMHblE MOUKU,

- bapabanHvie NPOMbIBOYHBIE MAWUHBL, B KOTOPBIX MPOMBIBKA BEJETCS MyTEM
NepeTUPAHUS TIUHBI KyCKaMU MMPOMBIBAEMOTO MaTepualia Mpy BpalieHnn 0apadaHa o
cTeHKU OapabaHa U 3a CUeT JIONAaCTew;

- BUOPAYUOHHBIE NPOMBIBOYHBLE MAUIUHYL, PAOOTAIONINE MO0 MPUHIIMITY KOMOU-
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HUPOBAHHOTO BO3/CHCTBUS TPEHUS, BUOpAIIMH U B3aMHOI'O COYJIapeHHsI KYCKOB Me-
KTy cO00M M O CTEHKU KOpooOa;

- eudpasiuveckue Kiaccugukamopwvl TpeAHa3HAYEHBI IS OJHOBPEMEHHOM
IIPOMBIBKH U pa3/eieHus MeckoB no ¢pakuusM. [IpuHun ux neicTBus OCHOBaH Ha
WCIIOJIb30BAaHUU PA3HUIIBI OCEJaHUsl PA3HOBEIUKHUX 4acTull B Boje. llo mpunmmmy
NEUCTBUS PA3NTUYAIOT 2PAGUMAYUOHHbIE C B0CX00sWell cmpyeli U YeHmpoobedcHble
KJIaCCU(PHUKATOPHI.

Ooe3BoxxkuBanme. [locie MPOMBIBKM WM THUAPABIUYECKON KIAcCHU(pUKALUU
MaTeprajg UMEET BBICOKYIO BIa)KHOCTb, YTO 3aTPYAHSIET €ro TPaHCIOPTUPOBKY, 1O-
3UPOBKY, OH CIIOCOOEH 3aMep3HYyTh B 3UMHEE BpeMsi. B cBs3M ¢ 3TUM mepes CKIaau-
poBaHHeM Marepual 00e3BOKMBalOT. YeM Menbue Marepual, TeM OOJbIIe €ro
ylieJbHasl MMOBEPXHOCTh M TeM Bjara MpoyHee yJIep>KUBACTCA KANWUISPHBIMU U al-
COpPOLIMOHHBIMU CUJIAMU U TPYAHEE yIaJseTCs.

J1J1s1 06€3BOKMBaHUS HEPYHBIX MATEPUAIOB MPUMEHSIIOT CIETYIOIINUE CTIOCOOBI:

- OpeHuposaHue, To €CTb CTEKaHUE BOJBI U3 KPYITHOKYCKOBBIX MaTEPHAJIOB IO
neiicTBueM cuiibl TsbkecTu. [lpu ncnonb3oBaHuM 3TOTO cocoba B JIETHEE BpeMs 3a
2...3 CyTOK BJIQXHOCTH IICOHS CHIKaeTcs 110 5...7 %, a mecka — 110 7...10 %. Takoit
crioco® 00€3BOKMBAHUS BO3MOKHO OCYIIECTBUTH Ha CKJIAQJICKHMX IUIOIIAJKax, B OyH-
Kepax, B JBWKYIIUXCS 3JIEBATOPax, C MOMOIIBIO JPEHUPOBAHUS HA TPOXOTaxX C HC-
M0JIb30BAaHUEM BUOpAITNH;

- ceyujenue — OCaXJIEHUE W3 MYyJbIBI TBEPBIX YACTHI[ TIOJ JCHCTBUEM CHIIBI
TSOKECTH WM IIEHTPOOEIKHBIX CUJI. DTOT MPOIECC MPOBOASAT B OTCTOMHHMKAX. DTOT
croco0 HanmeHee 3PPEKTUBEH U UCIIOIb3YETCS B OCHOBHOM JUISl YMEHBIIEHUS 00b-
€Ma TPAaHCIIOPTUPYEMOM ITYJIBIIBI;

- punemposanue — BbIJICTICHAE U3 ITyJIbIBI BJIard OTCACHIBAHUEM 4Yepe3 MOpHC-
ThI€ MEPErOPOIKU WIH CeTKH TKaHeH. [Ipu aTom crocobe ncnonb3yroT OapabaHHEbIE,
JTMCKOBBIE U JICHTOYHBIC BAKYYM-(DHIIBTPHI;

- CywiKa — yAaJIeHue BJard U3 Marepuasa ucrapeHueM. DTO CaMblil HaJIeKHBIH
npueM 00€3BOKMBAHUS MPAKTUYECKU 10 JIF0O00M TpeOyemoii BelnuuHbl. Paznuuaror
€CTECTBEHHYIO (Ha OTKPBITOM BO3[yX€) U HCKYCCTBEHHYIO CYIIKY (B OapabaHHBIX
CYIIUJIKAX).

OOorameHue HepyAHbIX CTPOMTEJBHBIX MaTepHaJIOB. PaccMOTpeHHbIE BbI-
1€ TEXHOJIOTUYECKUE onepanuu (TpoXoueHue, MPOMBIBKA, 00€3BOXKMUBAHUE) OJHO-
BPEMEHHO CIOCOOCTBYIOT M OOOTAIlIeHWIO, W TOBBIIICHUIO KauecTBa MaTepHANIOB.
CyIecTBYIOT U CHeIUalbHbIE CIOCOOBI OOOTaIleHus, TIaBHbIE M3 KOTOPBIX TpeI-
CTaBJICHBI HITXKE.

H36upamenvroe OpobaeHue OCHOBBIBAETCS HAa 00J€€ MHTEHCMBHOM paspyllie-
HUU TpU JIpOOJEHUM CJIa0bIX KYCKOB, OTCEB KOTOPBIX IO3BOJISIET COOpaTh KYCKH
meOHsT MOBBIIEHHOW MPOYHOCTH. DTOT MPOIECC Yallle BCEr0 Peau3yeTcsl ¢ MoMo-
IIHI0 MIEKOBBIX JAPOOHIIOK, APOOHIIOK yIapHOTO JEUCTBHS, KOHYCHBIX APOOHIIOK, JIe-
3UHTETPaTOPOB, OapabaHHBIX APOOHMIIOK, POTOPHBIX APOOUIIOK. PoTOpHBIE MpOOUIKU
OJTHOBPEMEHHO 00€CTIeUNBAIOT YIyUYIICHHYIO (DOpMY 3e€peH LIEOHS.

I'panynayus obecrieunBaeT 0OOralleHUE BBICOKONPOYHOro HIeOHs MO ¢dopMe.
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['panynsmuio BeIyT B APOOMIIKAX-TPAHYIISATOPAX, OTIAUYAOIINXCS OT OOBIYHBIX JPO-
OWJIOK TeM, YTO OHU pabOTAIOT C TIOCTOSIHHO IMEPEMOJIHEHHON pabouell KaMepou, 4To
3HAYUTEIBHO COKpallaeT oO0pa3oBaHHE 3€peH IUIOCKOH (JiemaaHoi) ¢Gopmel. DTOT
croco0 00oraleHus 4acTo Ha3bIBal o0oramieHueM meoHs 1o gopme.

Obocawenue 8 maxjiceavix cpedax 3aKIOYACTCS B pa3ICICHUH HEOJIHOPOIHBIX
110 CpeJHEH TUIOTHOCTH 3€PEeH MaTepuaia Ha (ppakiuu B cpejie, INIOTHOCTh KOTOPOM
UMeEeT MPOMESKYTOUHOE 3HAUCHUEC MEXIY CPESIHUMU INIOTHOCTSMHM 3€pEH MaTepHuaa.
Tsxenpie Gpakiud 0CENAIOT, a JIETKHE BCIUIBIBAIOT, YTO TO3BOJISIET JIETKO MX pase-

muTh. Paznenenune marepuana B TSDKEIBIX Cpelax MPOU3BOJIAT B CHEIUAIBHBIX CeTa-
paTtopax — KOHYCHBIX, OapabaHHBIX  1p. (puc. 3.9).

J

Puc. 3.9. bapabannslii cernaparop
M pasacIICHUA MaTCPHUAJIOB B TSAKCIIBIX CPCAAX:
1 — momaua cycnensuu; 2 — Tspkenas gppakmus; 3 — 6apaban; 4 — nerkas Qppakius

Obocawenue webHs no ynpyeocmu u mpeHuro. ITOT cocold odoraieHus 3a-
KITIOUAeTCS B pa3/ielieHny MaTepuaia Ha (Ppakiuu Mo MPOYHOCTH, MO0 BEIMYMUHE YII-

PYroro OTCKOKa OT TBEP/IOM MOBEPXHOCTU WJIU PA3IHUUS B YCIOBUAX CKOJIBKEHUS TI0
3TOI1 moBepxHocTH (puc. 3.10).

-
a) 0) }2%:_‘,7‘*37

I
.
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Puc. 3.10. Cxemsl pa3aenenus rpaBus:
a) 10 CKOPOCTH JBUKEHHUS 3€peH: 0) 10 YIPYIMM CBOMCTBAM 3€peH,;
1 — oborarieHHbIH rpaBHii BBICOKOTO Ka4eCTBa; 2 — MPOMEXYTOUHBIN KJIacc;
3 — rpaBHii HU3KOTO Ka4yecTBa; 4 — ynpyras IIIUTa; 5 — BO3BpAT Ha MOBTOPHOE pa3/ieiiCHHE;
6 — muTarenb; 7 — UCXOTHBIN OyHKEp

51



CxkaaaupoBanue. ['aBHas 1eNb CKIAAUPOBAHUS — CO3JaHHE HEOOXOIUMBIX
3aIacoB MaTepuasa M yCJIOBUM, IPU KOTOPHIX COXPAHSETCS €ro BHICOKOE KauyeCTBO U
YMEHBIIAIOTCS MOTEPH.

Paznuuaior ciemyromue THIBI CKJIaJ0B. TOTOBOM HPOAYKIUH, PE3EPBHBIN U
OTXOJI0B IIPOU3BOJICTBA.

EMKOCTB CKJTa OB TOTOBOM MPOAYKIIMH NPUHUMAIOT U3 pacyera 7...15 cyrou-
HOTO 3amaca. Pe3epBHbIE CKIIabI MPEIHA3HAYCHBI I UCKITIOUEHUS] CPHIBOB pabOTHI
IIPU KPaTKOBPEMEHHBIX OCTAHOBKAX KapbepHBIX MeXaHMU3MOB (1...3 cyTok 3amaca).

B 3aBucumoctu ot uda mpancnopma AOCTAaBKU Pa3iNyaloT CKIIabL:

- IPUPEIIbCOBBIE (3KEIE3HAS 10pOra);
- IPUTPACCOBBIE (aBTOCAMOCBAIIBI, TIOJIBECHBIC KAHATHBIC JIOPOTH);
- OeperoBble — ¢ JOCTaBKOM MaTepuaia oapx amu.

[lo cnocoby xpanenus pa3nuvaroT CKIAJIbL:

- OTKPBITHIE — MITa0eNbHbIe, KOHYCHbIE, MTA0eTbHO-TPaHIIeHHbIE, ITa0eb-
HO-3CTaKaJHbIE;
- 3aKpBIThIE — NIOJIyOYHKEpHBIE, OYHKEpPHBIE, CUIIOCHBIE.

Tun ckiaga noKeH rapaHTHpPOBaTh OecriepeOoiHy0 KpyTiIoCyTOUHYI0 pado-
Ty kapbepa. HeoOxoqumo obecrnieunTs pa3ieabHOE XpaHEHHUE 3aloJHUTENEH 0 BU-
nam, GpaKkIusIM U cOpTaM B OTAETHHBIX MECTaX.

[TonmyOyHKepHBbIe, OYHKEpHBIE U CUJIOCHBIE CKJIaJbl 00ECIEUNBaOT BHICOKOE Ka-
YeCTBO XpaHEHUS M HamOojee HKOHOMHYHBL. 371€Ch 3HAUUTENHHO BHIIIE TOKA3aTeib
UCTIOJIb30BaHMs TUTOMAAM (s MmoyOyHKepHBIX g0 75 %, mis cunocHeIx — 90 %),
MEHBIIIE YAeTbHbIC KATUTAIOBIOKEHHS U YUCICHHOCTD OOCITYKHMBAIOIIETO MEPCOHAA.

3.4.4. Texnonozuueckue cxemol 34600086
no nPouU3800CmMEy HePYOHbLIX CIMPOUM ESIbHBIX MAMEPUALO0E8

B 3aBucuMocTH OT BHIa TIepepabaTHIBAEMOTO ChIPhSl U BBIITYCKAEMOM MPOTYK-
MU PA3IMYAIOT CJIEAYIOIINE TUIIBI 3aBOJIOB HEPYAHBIX CTPOUTEIBHBIX MAaTEPUAJIOB:

- IpOOUITLHO-COPTUPOBOYHBIC — JIJISl IEPEPAOOTKH TOPHBIX TTOPOJI B IMIEOEHB;

- TPaBUWHO-COPTUPOBOYHBIE — [JII TIEPepabOTKH BallyHHO-TPaBUNHO-
MeCYaHbIX CMECel B rpaBHii, MeOCHD U TIECOK;

- 3aBOJIbl 0OOTAIIEHHOTO MecKa Ui MepepabOTKU MPUPOIHOrO MEecKa B MECOK
KJIaCCU(DUIIMPOBAHHBIN MO (PpaKLUsIM;

- 3aBO/IbI JUISI TOTYYEHUSI UCKYCCTBEHHOIO IPOOJIEHOTO MECKa.

Bri00Op KOHKpPETHON TEXHOJOTUM ONPEACNISICTCS XapaKTepoM MepepadbaThiBae-
MOM FOPHOM MAaCChI, 3aJaHHOM HOMEHKJIATYPBI TOTOBOW MPOIYKIIMH U TUIIOM IPpUME-
HsieMOro 000py0BaHUsl, BO3MOKHOCTBIO 0OeClieueHHs] BapbUpOBaHUA 00beMa U HO-
MEHKJIATypbl TOTOBOM NPOJYKIIMU MPU MUHUMAJIBLHO BO3MOKHBIX KaIlUTAJIBHBIX U
AKCIUTYaTallMOHHBIX 3aTpaTax.

Cxema apoOMIbHO-COPTUPOBOYHOTO 3aBOjIa TIpuBeAeHa Ha puc. 3.11.
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Puc. 3.11. TexHnonoruueckasi cxema JpoOUIIbHO-COPTUPOBOYHOTO 3aBO/JIA:
1 - npuemHbI OyHKEp; 2 - TUTATENb; 3 - APOOMIKA; 4 - TPAHCTIOPTEPHI;
5 —rpoxor; 6, 7, 8§ — OyHKepa JiIs1 MEJIKOT0, CPEAHET0 U KPYITHOI'O IPOJYKTOB JpOOIeHUs

3.4.5. Cnocoovt 06pabomku nosepxHocmu u3oenuil U3 NPUPOOHO20 KAMH

[ITyyHble CTEHOBbIE KaMHH, OJOKHM U OOJUIIOBOYHBIE (JIEKOPATUBHBIE) U3EC-
JMSL U3 TOPHBIX MOPOJ C JTULEBOM MOBEPXHOCTH MOJBEPIratOT COOTBETCTBYIOIIEH 00-
pabotke. [Ipu 3TOoM moj 06pabOTKOM KaMHs CIeAyeT MOHMMATh COBOKYIMHOCTh TE€X-
HOJIOTMYECKUX TIPOIIECCOB, HAMPABICHHBIX Ha TMPHUIAHUE €My 3aJaHHBIX (OPMBEI,
pa3MepoB U (aKTyphl JUILEBOM MOBEPXHOCTH. JI1000# M3 ATHUX MPOIECCOB CBSI3aH C
HaIpaBJICHHBIM pa3pyllieHreM KamHs. BbiOop crmocoba Takoro paspylieHus 3aBUCUT
OT TEXHOJIOTHYECKUX CBOMCTB, COCTaBa, CTPYKTYPbl TOPHOM MOPOJIBI M TPEOOBAHUI K
KaueCTBY TOTOBOM MPOIAYKITUH.

[Iporieccyl 06pabOTKK MPUPOTHOTO KaMHS JCNAT Ha TPAAUIMOHHBIE MEXaHU-
YECKHE U HOBBIE HEMEXaHUYECKHE CITOCOOBI: K MEPBBIM OTHOCAT YAapHYI0 00paboTKy
(ckanbiBaHue) U abpa3uBHYIO (pe3Ky, NUTM(OBAHKUE U JIP.); KO BTOPHIM - TepMOOOpa-
00TKY, yIbTPa3ByKOM, IJIA3MEHHYIO PE3KY, pa3pylIeHUE U OIJIaBICHUE Ja3epOM, TO-
KaMU BBICOKOM 4acTOThl M Jp. B oOmiem ciydae oOpaboOTKy BEAYT MO CJIEAYIOIICH
cxeme: mpuoImkeHHas: oopaboTka no ¢opme u pazmepam (IMaCCUPOBKA) — TOUHAs
o0paboTka o GopmMe 1 pazMepam B I[exax KaMHeoOpadaThIBAIOIIUX MPEATPUATHN —
(bakTypHas 00paboTKa JUIIEBOM MOBEPXHOCTU U3CITHIA.

CoBpeMeHHbIe criocoObl (PakTypHOH 00OpaOOTKH JIMLIEBOW MOBEPXHOCTU MpPHU-
POJIHOTO KAMEHHOT'0 MaTepuaja MO3BOJISIIOT HaubOoJee MOJHO PACKPBITh €ro ICTETH-
YEeCKHEe CBOMCTBA, MPU I3TOM OJHOBPEMEHHO MOPOM PEIIAIOTCS U BOIMPOCHI 3aIUTHI
MPUPOTHOTO KaMHS OT BPEIHOTO BO3JICUCTBUS OKPYXKAIOIIEH CpEIbl.

Ynapusble ¢akrTypbl, MoiydaemMbie 00paOOTKON MOBEPXHOCTH MEXaHU3UPO-
BAaHHBIMHU, PEXE PYYHBIMU YJAPHBIMH WHCTPYMEHTAMH, PA3IMYAIOT IO XapakTepy
00pabOTKM MOBEPXHOCTH M BBICOTE TMOJydaeMoro peibeda: ckanpHas (Wi gaktypa
ckaiel) — 6omee 50 mMm; Oyrpuctast — 6oee 5 MM 10 15 mm; pudienas u 6opo3auaras
—1...3 mM; ToueuyHnas (koBanas) — 0,5...2 MMm.

AOpa3uBHbIe (rJ1agkue) (PaKTyphbl MOTYYal0T MEXaHU3UPOBAHHBIM CITIOCOOOM
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— pacnuIIOBKOM, hpe3epoBaHUEM U UCTHPAHUEM MOBEPXHOCTH C MPUMEHEHHEM abpa-
3UBHBIX MaTepHaioB (MUTH(OBAHNEM U TIOJTUPOBAHUEM ).

MatoBasi TnajKas MOBEPXHOCTh MOXKET OBITh IMOJIydeHa 0O0paOOTKOW KaMHs
yIIbTPa3ByKOM B BoJIHOM cpee. lllepoxoBaryro, pudiaeHyo u 60po3auaTyro GpakTypsl
MOKHO TOJYYUTh TEPMOOOpaOOTKON WM Ja3epHON 00paboTkoil. PasHOBHIHOCTH
dakTyp, XapaKTepUCTHKH JIMIIEBON MOBEPXHOCTH MaTepuala U crocoObl o0paboTKu
IIOBEPXHOCTH MpEJACTaBIeHbI Ha puc. 3.12 [13].

Puc. 3.12. Buasl pakTypbl KaMHS:
1 — ckanbHas; 2 — pudnenas; 3 — 6oposauaras,
4 — oyrpucras; 5 — ToyeuHas; 6 — rpyoouutndhoBaHHas

JJisi HaHeCeHUsI PUCYHKOB M HAJMKUCEN HA TIOJMPOBAHHYIO MMOBEPXHOCTh YKpe-
TUISIIOT METAJUIMYECKU 1MabJIOH C BBIPE3aHHBIM PUCYHKOM WJIM HAAMKMCHIO U HE3a-
IIUIICHHBIC 11a0J0OHOM MECTa JIMIEBON MOBEPXHOCTU 00padaThIBalOT CTPyeH KBap-
LIEBOTO MeCKa C MOMOIIbI0 NECKOCTPYHHOIO anmnapara.

[InudoBKy MOBEPXHOCTH MPOW3BOAAT Ha NUIM(OBAIBHBIX CTaHKAX C IMOMO-
IIbI0 YYT'YHHBIX OpYCKOB WJIM JHCKOB C TOCHIIIKON CTaJIbHOTO HJIK KOPYHJIOBOTO
MOPOIIIKA.

AOpa3uBBI UM MaTepUaibl, CIyXallue sl pe3Kd, NUIM(OBKA U TOJUPOBKH,
MOTYT OBITh MIPUPOTHBIMH M UCKYCCTBEHHBIMH. [IpupomHbIe abpa3uBbl — KBapIl, KO-
PYHI, HaX/IaK, alIMa3; UCKYCCTBEHHBbIC — KapOOpyH/I, alyH[, cTaibMacca. Pabora mo
nuM(OBKE M MOJHUPOBKE COCTOUT M3 IMOCIEIOBATENbHBIX ONMEpaluid: o0Aupa, MUTH-
dboBKH, JomIeHHs (TOHKas NUIM(OBKA), MACTUUYEHbS W MOJUPOBKU. OOIUp BEayT
MOKpPBIM CHOCOOOM TpU MOMOILIM OTXOAOB CTajbmacchl. IIpu 3TOM MOBEPXHOCTH
KaMHS CMa3bIBAIOT CTAIbMACCOM, MUIM(YIOT 36pHOBBIM abpa3uBOM (KOPYHJIOM HIIA
KapOOpYHIOM) C MEPUOIUUECKUM yBIaKHEHHEM. OKOHUATETLHYI0 00paboTKy BEAyT
MeM30i U KapOOPYHIOBBIM OPYCKOM.

Tonkyro nmhoBKY MPOU3BOIAT TOHKUM 3€pHOBBIM abpazuBom. [locne normre-
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Hbs TICPCO HOJIHpOBKOfI MOBCPXHOCTb MU3ACIINA MACTUYAT IIYTCM 3aKPBITHUA MCIIKHUX
I[C(bCKTOB HlCJIO"IHOﬁ MaCTHUKOHN ropadymm CITOCOOOM. HOHHpOBKa JOCTUTaCTCA C II0-
MOIIBIO MMOJIMPYIOINUX ITOPOIIKOB IIPHU ITIOMOIITH BOMJIOYHBIX IMOJIMPOBAJIBHBIX TUCKOB.
B kauectBe IMOJIUPYHOIIHUX ITIOPOIKOB IIPHUMCHAIOT OKHCH O0JIOBA, OKHCBHb JKCJIC34,
CBUHIOOBBIC OIIUJIKH, A30THOKHUCJIOC 30JI0TO U AP.

3.5. Pa3HOBHIHOCTH MATEepPHAJIOB U3 MPUPOJIHOI0 KAMHSA
U OCHOBHbIE TPeOOBAHMSI K HUM

[IpupoaHbpie KaMEHHBIE MaTepuaibl UCHOJB3YIOT ISl MPOM3BOJCTBA LIEJIOrO
psiia KOHCTPYKIIMOHHBIX MaTepUaoB Kak 0e3 JOCTaTOYHOW mocienyromieit oopadboTt-
KU (TMIECOK, TPaBuil), TaK U C UCIOJIB30BAaHUEM COOTBETCTBYIOIIEH 00paOOTKHU.

O6m0MOYHBIE OCaIOUHBIE TOPHBIE TTOPOIBI 00PA30BaU 3aJI€KU NIECKA U TPaBUs
— CaMbIX JOCTYIIHBIX, JICIIEBBIX U MIHUPOKO MPUMEHSEMbIX 3aMOIHUTENCH I TPOU3-
BOJ/ICTBAa KOHCTPYKLIMOHHBIX CTPOUTEIBHBIX MATEPHAIIOB.

Iecku c conepxkannem kBapua ot 60 10 95 % Ha3bIBaIOT KBApLEBBIMU, & C CO-
JiepKaHueM 3epeH mnoseoro mmara 10 50 % — KBapleBO-NOJIEBOIINATHBIMU, MPH
00JIbILIEM COJIEP/KaHUU TOJIEBBIX IINATOB — MOJIEBOIINATHBIMH.

[lecku, mepeHeceHHble BOJOW (pedyHble, 03€pHbIE, MOPCKHE), OoJiee WM MEHEE
OJTHOPOJIHBI 1O I'PaHyJIOMETPUH, IPOMBITHI, UMEIOT OKaTaHHYI0 (popmy. Ilecok u rpa-
BUU TOpHBIE (OBpaXkHbIE) 00pa30BaHbI JEAHUKAMHU, HE OTCOPTUPOBAHBI, YACTO 3aje-
raloT B BUJE IE€CYAHO-TPABUMHBIX CMECEH, 3arpsA3HEHbl TNIMHUCTBIMU MPHUMECSIMHU.
BertpoBas sHeprust o0pa3oBaia JIOHHbIE U OapXaHHBIE ITECKU.

[leckn moapasznenstoTcs: Ha MPUPOJHBIE, APOOJIEHbIE, TPAHYIUPOBAHHBIE U U3
orceBoB ApoOneHusa. Pa3mepsl 3epeH necka konedmores ot 0,16 1o 5 mm. KauectBo
MIECKa Il CTPOUTENIbHBIX padOT OLICHHWBAIOT 3€PHOBBIM MU MUHEPAIOTMYECKHM COCTa-
BOM, HaChIITHOM TUIOTHOCTBIO, IFIOTHOCTBIO 3€PEH, MEK3EPHOBOM ITyCTOTHOCTBIO, MOZY-
jeM kpynHoctu (M), coaepKaHueM TTTUHUCTBIX, MbUIEBUIHBIX U WIIMCTBIX YaCTHUIL U JIP.

Ecnu necok He yOBIETBOPSIET MO 3€PHOBOMY COCTaBY, TO MPUMEHSIIOT oOora-
IICHHbIE WIKM (PpaKLMOHUPOBAaHHBIE MeCKU. B kadecTBe ykpymHsouie 100aBKu B
MEJIKHE TMECKU BBOAAT KPYHHYIO (Ppakiuio ApoOJeHBIX MECKOB MM BbiceBOK. Co-
Jiep’KaHUE TIIMHUCTBIX, UIUCTBIX U MBLJIEBATHIX YACTHI] B MECKaX HE JOJKHO MPEBbI-
math 3 % B mpupoaHoM Tiecke, 2 % - B ApobsieHoM U 5 % - B JpOOJICHOM TecKe U3
OTCEBOB JIPOOJICHHUS.

[Ipu mpousBoACTBE APOOJIEHBIX MECKOB MPEAEN MPOYHOCTU H3BEPKEHHBIX U
MeTaMOp(pUUYECKUX NOpo J0JKeH ObITh He MeHee S0 MIla, a ocaiouHbIX — HE MEHee
40 MlIla. [IpoyHOCTh KOHCTPYKIMOHHBIX MAaTE€pUAJIOB IPHU UCIOJIb30BAaHUU JIpo0dIie-
HBIX MECKOB BBIIIE, YEM IMPHU UCIOJIb30BAHUU MPUPOIAHBIX B CHITY JIYYILErO CIeIie-
HUS C BOKYIIMM MaTepUaIOM.

I'paBueM Ha3BIBAIOT KaMEHHBIE 0OJIOMKHU MOPOJ KPYIMHOCTHIO OT 5 (MHOTA 3)
1m0 70 (80) mm. IIpeobnanaromumMu mopoiaMu, U3 KOTOPBIX COCTOSIT 3€pHA TpaBHs,
SIBJISIIOTCS TPAHUTHI, THEHCHI, Aa0a3bl, U3BECTHSAKU, MecyaHuku. M3-3a HegocTaTou-
HOTO CLIETIJICHUs TpaBUil HE MpUMEHsIeTCsl B O€TOHAaX ¢ MpPeesoM MPOYHOCTU BHIIIE
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30 MIla. Kpymabie ¢pakimu rpaBust UCIIOIB3YIOT I IPOOICHUS Ha 1IeOSHb.

[IpouHOCTh TpaBUs XapaKTEPU3YIOT €r0 MApKOH, ONpeaAenseMon mo JIpoOruMo-
CTH MPU CKAaThM B HuiuHApe. Kpome Toro, onpeaensoT MapKy rpaBusl 10 UCTHpae-
MOCTH B T0J0YHOM Oapabane. Mapka rpaBus 1Mo JIpoouMocTH KoJebsaercs ot Jp-8
1o Jp-24, a no ucrupaemoctu ot U-1 no U-1V.

BaxHbIMU MOKa3aTeIsIMU KauecTBA IPaBusl ABJISIIOTCS MOPO30CTOMKOCTD (0T 15
10 30 UMKIIOB), co/iepaHUE TJIMHUCTBIX M MbUIEBAThIX YacTull (10 3 % mo macce),
coziepkanue ciadbix nopoA (ot 5 1o 15 % mo macce).

['paBuii MPUMEHSIOT U1 CTPOUTENBCTBA IMOKPBITUN MEPEXOAHOTO THUIIA, OCHO-
BaHWI JTOPOT, IPEHAKHBIX BOJOOTBOJHBIX COOPYKEHUH, KaK KPYITHBIN 3aIlOTHUTEIb
B IIEMEHTO - 1 ac(haibTOOETOHAX.

IIle0eHb MoayyaroT APOOJIEHHEM KaMEHHbBIX NOopoA. ChIpbeM I MOJTyYEeHHUS
IeOHsI SBJIIOTCSI B OCHOBHOM W3BEPKEHHBIE U OCAI0OYHBIC TOPHBIE MMOPOJIbI: TPAHHUT,
rabopo, nuabas, 6a3aubT, U3BECTHAKH, MOJIOMUTHI. 11{e0eHb ISl CTpOUTEILCTBA Je-
JISIT TIO pa3Mepy 3€peH:

rurantckuii — 150...70 Mm;
kpynubid —  70...40 mm;
cpenuuii —  40...20 (25) mMm;
menkuii — 20 (15)...10 (15) mm;
KJIMHEI — 10 (15)...5 mm;
BBICEBKH — <35 MMm.

KadecTBo 1me0Hs onmpeaesitoT myTeM U3Y4YCHHS BHEITHUX MPU3HAKOB M UCITHI-
TaHud O0TOOpaHHBIX MpoO. [lpu 3TOM ompenensoT nerporpaduueckue MpPU3HAKY;
3epHOBOI cocTaB, GOpMYy 3€pEeH; MIEPOXOBATOCTh MOBEPXHOCTH; IJIOTHOCTH 3€PCH;
CPEIHIOI0 TUIOTHOCTh; IyCTOTHOCTB;, MOPO30CTOMKOCTH; BOJOIOTJIONMICHUE; IMPOY-
HOCTB TPY PACKOJIe, yIape, pa3aaBIHMBaHUM B IWIHHPE; U3HOC.

ITo dopme 3epen 1medeHs moApasaeNIsIeTCs Ha TPH TPyl 0obiunbill (10 35 % 3e-
PEH JIeIaIHOM 1 UTiioBaToi hopm); yryuuennwiii (10 25 %) v kybosuonsiii (10 15 %).

Mapky 1me6Hs1 1o TPOYHOCTH YCTaHABIMBAIOT IO MOKA3aTENI0 Pa3/iaBIBaHUS
1IeOHs B BOJIOHACHIIIIEHHOM COCTOSIHMM B IIWJIMHApE. Tak, MUHUMaIbHOMY MOKa3aTe-
10 IpoOUMOCTH 1eOHS U3 MarmMatudeckux mopoj Jp-12 cooTBeTcTByeT mapka
meOHs 1o npounoctu 1400, a 111 MakcUMabHOTO TToKa3artens Jp-25 — 3ToT mokasa-
tenb — 600.

[To mpoyHOCTH pa3TUYarOT MIeOCHD:

odeHb npounbii — > 1200...1400;
npounbii — 800...1200;

cpenneit npounoctu — 600...800;
ciaowiii — 300...600;

oueHb cnadbiii — 200.

[IleGeHpb UCTONB3YIOT CAMOCTOSATEIBHO JIJISi CTPOUTEIHCTBA MIEOCHOYHBIX CJIO-
B, KaK 3aroJIHATEIb B IIEMEHTO — U acdanbTobeToHax [7].

ByrtoBblii kamenb (0yT) (puc. 3.13) moyydaroT MOCPEACTBOM OTACIICHUS KYC-
KOB TMOPOJIbI B3PHIBOM WJIM MPUMEHSIST YIApPHBI HHCTPYMEHT (niepdopaTopsl, KUPKH,
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Jombl). Jlydmumu 1t momydeHus: OyTa SBISIOTCS TUIMTOBUIHBIE U CIOUCTHIE TIOPO-
Ibl. ByTOBBI KaMEeHb UMEET HEMpaBWIbHYIO (GOpPMY M pa3iudHble pa3Mepbl, HO HE
6osee 50 cM mo HaubosbIeMy u3Mepenuo. [lo dopme OyT ObIBaeT MOCTEIMCTHIM,
JemaaHbii 1 pBaHbii. [IpouyHocTs OyTOBOrO KamMHs J0JDKHA OBITh HEe HIbke 20 MIa.
Pasmepsl B monepeunnke — 150...500 mm, macca — 20...40 kr.

Puc. 3.13. byTOoBbIif KaMEHB:
a — PBaHBII; O — IOCTEIIUCTHIN; 6 — JICIIaTHbIN

ByTOBBIN KaMeHb NMPUMEHSIOT IS KJIAAKU (PYHIAMEHTOB, MOCTOBBIX YCTOEB,
YKpEIIEHUs! OTKOCOB HAChINEH, KJIaJKi MOMOPHBIX CTEH.

Hlamka kamenHasi s MomeHus popor (puc. 3.14) npencrasisier coOoi
rpyOOKOJIOThIE KaMHHM HENpPaBUIBHOW (OpMBI, MpHOIIDKAIOMIEHCS K MpU3ME WU
yceueHHOU nupamune. BepxHss (MiieBasl) CTOpOHA IIAIIKH JI0JKHA UMETh (opMy
YEeTHIPEXyroJIbHUKA WU MHOTOrpaHHuKa. [1o pasmepy miamky JensT Ha BBICOKYIO
(BeicoTa 16...20 cm), cpenntoro (14...18 cM) u Huzkyro (12...16 cm). Illamky wuc-
MOJIB3YIOT JJ1s1 OOBIKHOBEHHOTO U PSIOBOTO MOIIIEHUS JJOPOT.

BpycuaTka — KOJOTHIE U TecaHble OPYCKH KaMHsl, TpHOIIKaromuecs mno Gop-
Me K mapaenenuneny (puc. 3.15). Jlumo u moctens OpycyaTku napajuienbHbl, a 60-
KOBbIE TPaHU HECKOJIbKO CYKHBaloTCs KHH3Y. [lo pasmepam OpycuaTky aenar Ha 3
coprta. [IpumenstoT OpycyaTKy s MOIIEHHS T10POT.

10-20cm 10-18cm

Puc. 3.14. [llamka a1 MOLICHHUS Puc. 3.15. bpycuarka
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BoproBble KaMHHM TIPEACTaBIAIOT COOOW MapaieNenunealbHble OpyCKU
anuHo ot 70 go 200 ¢cM ¢ HaKJIOHHOM WJIM BEPTUKAJIBbHOW JMIIEBOM TIpaHbio. OHU
MOT'YT OBITh IPSAMOYTOJIbHBIE U KpUBOJIMHEHHBIE (puc. 3.16). BepxHsisa yacTth 60pTO-
BBIX KaMHeW oO0TecaHa 4ucTo, a HUKHSSA — rpy0o0. bopToBbie KaMHU 110 pazMepam Mo-
ryT ObITh: HU3KKHE — 30 cM U Bhicokue — 40 cM ¢ mmpuHoi nmoepxy 10,15 u 25 cm.
BopToBble KaMHU CIIy’KaT JUIsl OTJEICHUS IPOE3KeN YacTu JOpor OT TPOTyapoB, 000-
YUH, JIJIs1 YCTPOMCTBA Ta30HOB B TOPOJCKUX YCIOBUSIX.

Puc. 3.16. bopToBoit KaMeHb:
1 — npsimoii; 2 — meKallbHBIN; 3 — IS ChE30B

IlauThHl NapaneTHble 1 KAPHU3HbIE J1JI1 HAOCPEKHBIX, MOCTOB M3rOTaBINBA-
0T caeayromux pasmepoB: mapanetHsie — 100...200x90%20...30 cM, KapHHU3HbIC
100...200x50%20...30 cm.

IlauThl TPpOTyapHbIe U3rOTaBIMBAIOT U3 CIAHIEBBIX WM CIOUCTHIX TOPHBIX
nopo. Ilo ¢opme 3TH MIUTHI NPUOTUKAIOTCS K KBajapaTy WIM MPSMOYTOJbHUKY.
Pasmepsp! it cocrasistor 20...80%4...5x12...15 cm.

CreHoBble KAMHHM M 0JIOKH — 3TO KaMEHHBIE MAaTepUajbl MPaBUIBHON reo-
METPUYECKON (hOpMBI, U3TOTOBJICHHBIE U3 U3BECTHIKOB, TY(HOB U JIPYTUX TOPHBIX TO-
pon. Macca kamHeit Mmoxet nocturath 40...45 kr. Bjaoku oTaMyaroTcsi OT KaMHEM
OonpMu pazMepaMu 1 Maccoit (6osee 100 kr). ITo cnocoOy u3roroBiaeHus OJIOKH
KaMHH JICJIAT Ha MUJICHBIE, KOJIOThIC U Tecanble (puc. 3.17).

Puc. 3.17. CteHOBBIC KAMHHU:
a — KOJIOTBIN; 6 — TECaHbI, 6 — IMUJICHBII
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CpenHsisi IIIOTHOCTh TOPHBIX MOPOJ, UCHOJBb3YEMBbIX JJIs U3TOTOBJICHUS KaM-
el u 6110koB, 800...1800 kr/m®, Pa3mepsl cTeHoBbIX kKaMHeN 39%19x19; 39x19%29;
49%24x19 cM m ap.; pazmepsl 0JI0KOB KoJieOmroTcss oT 90%50%90 mo 260x130x130
cMm. [lo cebectoumoctu 1 M™ IPUPOJHOTO MUIEHOTO CTEHOBOTO KaMHSI B CPEAHEM B 2
pasa Hike | M° KHpIHYa, a yICIbHbIC KAllHTAIbHBIC BIOKCHHS HA IIPOU3BOLCTBO
MeHbIe B 2...2,5 pa3a. [I[puMeHar0oT KaMHHU U OJIOKH I KJIaJKU CTEH, a KOJIOThIE U3
HUX — /ISl PaKTypHOU KIJIAJKH [IOKOJIEH U CTEH MOHYMEHTAIbHBIX 3/JaHUH.

O0.1M0BOYHBIE MATEPHUAJIBI M3 NMPHUPOJIHOr0 KAMHSI — 3TO IIUPOKAsT HO-
MEHKJIATypa IUIUT, TUIMTOK, (PACOHHBIX W MPO(GUILHBIX JJIEMEHTOB HApY>KHOU W
BHYTPEHHEH 00JMIIOBKH. JIuIieBass MOBEPXHOCTh OOIMIIOBOYHBIX MATEPHAIOB MOKET
UMETh CaMyIo pa3Ho00pas3Hyto GakTypy.

[TmuTel 111 HAPY)KHON OOJMIIOBKU M3TOTOBJISIOT M3 TBEPABIX MOPOJ: TPAHUTA,
rab0po, KBapuuTa, CHEHUTA U JIp., @ TAKKe U3 MpaMopa, U3BECTHIKA, Ty(da, 10I0Mu-
Ta. Bece 00/IMII0BOYHBIE MaTepHasibl U3rOTABIMBAIOT CIIOCOOOM PACHMIIMBAHUS WIH
packasibiBaHus O0JIOKOB-TI0JTy(haOpUKATOB € MOCIEAYIONIeH 00paboTKOM TOBEPXHOCTH
1 KpOoMOK. [ImuTel 11si 0OMHMITOBKHM CTE€H BbIMycKaroT mupuHo 10 400...600 MM u
JuHOM 10 1 M. JInst yCTpoiCTBa JIECTHULL, ITOJIOB UCIOJIb3YIOT TIMTKH, U3TOTOBJICH-
HbIC U3 TBEP/BIX IOPOJI, C OKA3aTeNeM HCTHPaeMOoCTH He Hike 0,5 T/cMP.

Kpogeibuble miutku (IpUpoAHBIA MmUdEp) HUTOTOBIAIOT U3 TIMHSHOTO
CJIaHIIa pacKaJlbIBaHUEM C Tocienytoniei oopeskoit. dopma MIUTKU — MPSAMOYTOJIb-
Has Uiy pomOnyeckas. MakcuManbHbIi pazmep iutok 350600 mm, TonumHa 4...8
cM. KpoBenbHbIE TUIMTKA 007a7al0T BBICOKUMHU JKCILTyaTallMOHHBIMUA CBOMCTBaMH.
Hcnonb3yloT Takue MIUTKYU JJIS YCTPOMCTBA KPOBENb, PEXE — JJIsl YCTPOMUCTBA TPO-
TyapoB U I0JIOB.

ILIMTHI VI IOPOKHOTO CTPOUTEIBCTBA BKIIIOUAIOT B CEOS TUTUTHI JIJIS TIOJI3EM-
HOTO U JIOPOKHOTO CTPOUTEIhCTBA. Takue MaTepuaibl JOHKHBI 00JalaTh BBICOKOM
MIPOYHOCTHIO, MOPO30CTOMKOCTHIO, aTMOC(HEPO — U XUMHUYECKOW CTOMKOCTHIO. [Ipou-
HOCTb Ha ckatue ux He Hke 100 MITa, mopo3octoiikocTs — He Hike 100 HHUKIIOB.

3.6. IlpenoxpaHeHne KaMEHHBIX MATEPUAJIOB OT pa3pylleHHs] B KOHCTPYKIUSAX

OcHOBHbBIE IPUYHMHBI PA3PYLICHUS] KAMEHHBIX MATEPUAIIOB B KOHCTPYKLHUAX U
0OJIMIIOBKE 37aHUN M COOPY)KEHUN — IEUCTBHE aTMOC(HEPHBIX OCAJIKOB, BJIard, ra3os,
MIBUTH, PE3KUE U3MEHEHUSI TEMIIEPATyp, 3aMEP3aHUE BOAbI B TTOpax, ACHUCTBUE BETPA,
BO3JICICTBHE XMMHYECKUX BewlecTB M Ap. Haubonee CTOWKM MPOTHUB pa3pylICHUs
(KOppo31uu) MEJIKO3EPHUCTHIE, OHOPOAHBIE TIO CTPYKTYpE TOPHBIEC MOPOAbI (HANpu-
Mep, TPaHUThI, CHEHUTBI U JIp.).

Hepenko npuunHoii pa3pyiieHus MaTepualia MOTyT ObITh MUKPOTPEIIUHBI, 00-
pasyrornuecs npu A00br4e U 00paboTke KamMeHHOro matepuaia. [lonumuHepanbHbIe
MOPO/JIbI MMOPOM pa3pyIIalOTCs OT CHIIBHBIX MOPO30B U COJIHEYHOI'O HAarpeBa BCIEACT-
BUEC PA3IMYHBIX KOA(D(DHUIIMEHTOB JTMHEWHOTO PACIIMPEHUS TOPOI000PA3YIONTUX MU-
HepayioB. KapOoHaTHbIe MOPO/IBI (M3BECTHAKH, MPAMOPBI, IOJIOMUTHI) pa3pyIIarOTCs
MO/ IEWCTBHEM BOJIBI, COZIEpIKaIIel KHUCIOTHBIE coeuHeHus. Bo3MOXXHO 1 Onosoru-
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YecKoe pa3pylleHre KaMHs MXaMU U JUIIAHHUKaMH B ITOpPax.

JIist 3alMThl KOHCTPYKIMI M3 MPUPOAHOTO KaMHS MPUMEHSIOT JBa crocoda
3aIUTHI: KOHCTPYKIIMOHHBIA U XUMUYECKUH.

[lepBbIil mpemycMaTpuUBaeT 3allUTy KOHCTPYKIMH OT YBIAXHEHUS IyTeM
oOecrieyeHus OTBOJIA CTOKAa BOJbI, a TaKXKe MPUIAHUS MOBEPXHOCTU KOHCTPYKIIUU
TIaJIKOCTH (TIOJIUPOBKA, IUTH(OBKA).

XUMHUYECKHH crtoco0 3alIUThI 3aKJII0YAETCA B TOM, YTO JJI TOBBILIEHUSI CTOM-
KOCTH MaTepuajia Ha €ro MOBEPXHOCTU U BHYTPEHHEH MOBEPXHOCTH MOP CO3JAI0T
IUIOTHYIO, TIPO3PAuHyI0 BOJOHEMPOHHUIIAEMYIO TUICHKY, IPAKTUYECKH HE PacTBOPH-
MYIO B Bojie. Pa3HOBHIHOCTBIO 3TOTO criocoda sBIsieTcs (PIII0aTHPOBAHUE UM KPEM-
HeTOpHU3aLKs MOBEPXHOCTH, a TaKKe TUAPOPOOU3aINS TyTEM MPOMUTKH ITOPUCTOTO
KaMHS BOJAOOTTAJIKUBAIOIIUMU XKUIKOCTAMU. DII0ATUPOBAHUIO TIOJIBEPTAIOT U3BECT-
HSIKH, MpaMop, IOJIOMHUT. B kauecTBe (prr0aToOB MCMONB3YIOT COJM MarHusi, LIUHKA,
anmoMuHus U ap. Eciam mopucTeiif Matepuan He OTHOCUTCS K KapOOHATHOMY, TO Tie-
pen haroaTupoBaHUEM €r0 MOBEPXHOCTh 00padaThIBAIOT XJIOPUCTHIM KanblieM. [1pu
ruapododuzanuu npuMeHsoT kpemueoprannueckue xuakocta (I'KXK, mactel, pac-
TBOPHI NapadrHa, cTeaprHa B OCH3UHE, JIAKOBOM KEPOCHHE).

[Ipu cunukaTUpoBaHUK OBEPXHOCTH 00pabATHIBAIOT PACTBOPOM PACTBOPUMOIO
CTEKJIa C MOCIIEAYIOIINM BBEJICHUEM KPEMHE(DTOPUCTOrO HATPHSI UIIM OKUCH CBUHIIA.

Haubomnee npocTsiM criocoOOM 3aliUThl KAMEHHBIX MaTepUajioB OT KOPPO3UU
SIBIISIETCS] TOKPBITHE TIOBEPXHOCTH KaMHS OCCIIBETHHIMU WJIM LIBETHBIMH TIIEHKOOOpa-
3YIOIIMMH TOJMMEPHBIMUA MaTepuajiamMu. Pa3HOBHIHOCTBIO 3TOrO CHOCO0a 3allUThI
SIBIISIETCS] IPOMBIBKA MTOBEPXHOCTH KaMHSI pACTBOPOM MOHOMEPA C MOCIIEAYIOIEH Mo-
JUMepHr3anreld MOHOMEpa B MOpax KaMHs IPH TEPMOKATATUTUYSCKON WM pagualiu-
OHHOM 00paboTKe.

JIOJITOBEYHOCTH XOPOIIO 3aLIUIIEHHOIO0 OT KOPPO3UU (BBIBETPUBAHMS) KaMEH-
HOTO MaTepuasia MoxkeT foctudb 500...1000 net u Gonee.

KoHTpoJibHBIE BONIPOCHI

1. IlpencraBbTe KIaCCU(PUKAIMIO CTPOUTEIBHBIX MATEPUATIOB U3 MPUPOTHOTO KAMHSI.

2. llpencraBbTe TEHETHYECKYIO KIACCHU(MUKAIIMIO TOPHBIX MOPOJI. YKaKHUTE
O0COOEHHOCTH MPOUCXOKIACHHS TOPHBIX TTOPO/I.

3. B kaxoii nocne10BaTeIbHOCTH MPOUCXOANT OLIEHKA Ka4eCTBA TOPHBIX OPOA?

4. Kak npou3BOISTCS TEXHOJIOTUIECKUE MPOLECCHI MPH T00BIYE TPHUPOTHOTO KaMHS?

5. OxapakTepusyuTe mpolecchl 000TraleHrs] HEPYIHBIX CTPOUTEIBHBIX MaTe-
pHuasnoB: 1poOJieHUEe, FPOXOYEHUE, TPOMBIBKY.

6. OxapakTepusyiTe Mpolecchl 00OramieHuss HEPYIHbIX CTPOUTEIIBHBIX MaTe-
pUaioB: 00€3BOKMBAHKE, CTICIIUAIbHbBIE CITIOCOOBI 00OTalllCeHHE, CKIaIUPOBaHUE.

/. IlpencraBpTe TEXHOJIOTMYECKHE CXEMbI 3aBOJIOB MO MPOU3BOJCTBY HEPY-
HBIX CTPOUTETHHBIX MAaTEPUATIOB.

8. YkaxxuTe OCHOBHBIC BUJIbI CTPOUTEITHLHBIX MAaTEPHAIOB U3 MPUPOTHOTO KaM-
Hs ¥ TpeOOBaHUS K HUM.
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PA3JIEJI 4

MATEPHUAJIBI U U3AEJIUA N3 IPEBECHUHBI
4.1. O01mmue cBeeHNs

JlpeBecrHa OTHOCHUTCS K OJHOMY M3 BEChbMa PacCHpPOCTPAHEHHBIX CTPOUTEIb-
HBIX MaTepuajoB C MHOTOBEKOBBIM OIBITOM MPUMEHEHHSA. DTOMY CIIOCOOCTBYET TO,
YTO JAPEBECHHA SBISIETCS CAMOBOCCTAHABIUBAIOLIUMCS MAaTEPUATIOM.

Poccust mo BenuumHe JECHBIX MACCHBOB 3aHHMAET TMEPBOE MECTO B Mupe. Be-
nuku ee 3anacel B Kapenuu, Ha KaBkaze u Jlansnem Bocrtoke.

JlpeBecHbIe MOPOJBI MOAPA3ACIAIOTCA HA JABE TPYIIBI: X8OUHble W JIUCHGEH-
Hole. K x60tinbim nopodam OTHOCAT COCHY, JIUCTBEHHUILY, €lib, MUXTY U keAp. Llupo-
KO€ MPUMEHEHHE ATUX MOPOJ B CTPOUTEITHCTBE OOBACHAETCS OOJBIION TEPPUTOPU-
aJIbHOI pacnpOCTPaHEHHOCTHIO, MOBBIIIEHHBIM KauY€CTBOM APEBECUHBL. Jlucmeenmvie
HOpOoObl UCHOJB3YIOTCS B CTPOUTEIHCTBE 3HAUUTEIBHO PEXE, YEM XBOMHBIE. DTO
OOBSICHSIETCSI MEHBIIEH UX PaCIpOCTPAHEHHOCTHIO, OOJBIIEH KPUBU3HOM CTBOJIOB.
Cpenu MHOrooOpasus JUCTBEHHBIX MOPOJ HauOoJbllee NMPUMEHEHHE B CTPOUTEIb-
HOU IpaKkTUKE UMEIOT Ay0, siceHb, OYK, Oepe3a, ocHHa.

[IInpokoe MpUMEHEHHE B CTPOUTENBCTBE APEBECUHA MOTyunsa Omarogaps ie-
JIOMY KOMIUIEKCY TOJOKHUTEIBHBIX CBOWMCTB: BBHICOKOW MPOYHOCTH NMPHU HEOOIBIION
CpPEIHEN IUIOTHOCTH; MajOM TEIUIOIPOBOJAHOCTH; BBICOKOM MOPO30CTOMKOCTH U CO-
MPOTUBIISIEMOCTH ICUCTBUIO XUMHUUECKHX PEareHTOB; JIETKOCTH 00pabOTKH.

BMmecte ¢ TeM npeBecuHa 00JaaeT U OTPULIATEIHHBIMU CBOWCTBAMH, OTPaHU-
YUBAIOIIMMHU 00J1acTh ee npuMeHeHus. K uuciny HegocTaTkoB JPEeBECUHBI MOKHO OT-
HECTH HEOJHOPOJHOCTh (aHU30TPOMHOCTh) CTPOCHHUS; HAIMUHUE MMOPOKOB; TUTPOCKO-
OUYHOCTh, MPUBOJAIIYI0O K U3MEHEHHUIO pPa3MEpPOB JPEBECUHBI, KOPOOJIEHUIO U pac-
TPECKUBAHUIO; CIOCOOHOCTh K 3arHUBAHUIO U BO3TOPAHUIO.

CeroHs U3 ApEeBECUHBI HapsiAy C TPAAULMOHHBIMU MaTepuajaMu (KpyTJblid
jiec, TOCKH, OpyChbs, IINaJbI U JIp.) U3TOTaBIUBAIOT COOPHBIE I0Ma U CKJIEEHHbIE KOH-
cTpykuun. OTX0/bl OT MEPepadOTKU APEBECHHBI (TOPOBLITL, CTPYKKHU, OMMIIKH) MTyTEM
XOpOIIIO OCBOEHHOM TEXHOJOTMU MPEBPAIIAIOT B IPEBECHOBOJIOKHUCTBIE, JPEBECHO-
CTpYXE€UHbIE U3sienus, paHepy u ap.

4.2. CTpoeHuHEe H COCTAB JPeBeCHHbBI

Pactyiiee nepeBo COCTOUT U3 KOPHEBOM CUCTEMBI, CTBOJIA U KPOHBI. [Ipombii-
JIEHHOE 3HAY€HHE UMEET CTBOJI, TaK KaK U3 Hero noiydarT oT 60 mo 90 % npesecu-
HBI.

OOBIYHO W3y4YalOT TPU OCHOBHBIX pa3pe3a cTBoia (puc. 4.1): momepedHbIit
(TOpLIOBO), paauanbHbI{, MPOXOASIINI YepPE3 OCh CTBOJIA, U TAHTCHIIMAIBHBIN, TTPO-
XOJSIIIUI 10 XOp/i€ BAOJIb CTBOJIA.
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Puc. 4.1. Pa3zpe3sbl cTBOJIA IPEBECUHBI:
1 — nonepevHbIil (TOPIOBBINA); 2 — paguaIbHBIN;
3 — TaHTeHIATIHHBIN

[pu u3ydeHun APEBECHUHBI PA3IHYAIOT MAKPOCTPYKTYPY U MUKPOCTPYKTYPY.

MakpocTpyKTypoii Ha3bIBalOT CTPOCHHUE JIepeBa U JPCBECHHBI, BUIUMOE He-
BOOPYKCHHBIM TJ1a30M WM 4yepe3 Jymy. [Ipu paccMOTpeHHHu pa3pe3oB CTBOJIA pasiiu-
Yal0T €ro CJIACIYIOIINE OCHOBHBIC YacTH: KOPY, KaMOWM, IPEBECHHY U CEPALICBUHY
(puc. 4.2).

Puc. 4.2. CtpoeHue cTBOJIa AepeBa Ha MONEPEYHOM pa3pese:
1 — xopa; 2 — kam6wuit; 3 — 1y0;
4 — 3a00J10HB; 5 — Cep/IlICBUHA,
6 — cepAIICBUHHBIC JIyUH

Kopa cocTtonT u3 KOXKUII, WIK KOPKU, MPOOKOBOM Tkanu U nyda. Kopka, umu
KOXUIIA, U TPOOKOBAsi TKAHb 3aIMINACT JEPEBO OT BPEIHBIX BIUSHUNA CPEIbI K MEXa-
HUYECKUX TOBpEXKAeHUM. JIyd MpoBOAUT MUTATENBHBIC BEIIECTBA OT KPOHBI B CTBOJI
U KOPHH.
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[Tox myOsiHBIM CJIOEM y PACTYIIETO JepeBa pacloiaraeTcsl TOHKUIM KOJbIIEBON
CJIOM >KMBBIX KJIETOK — Kambuii. EixeroqHo kamMOul OTKJIaIbIBa€T B CTOPOHY KOPBI
KJICTKHU JyOa U BHYTPH (B 3HAYUTEIHHO OOJIbIIIEM 00BbeMe) KIETKH ApeBEeCUHBI. [lere-
HUE KJIETOK KaMOUaJIbHOTO CJI0 HAYMHAETCS BECHOW U 3aKaHYMBAETCSl OCEHBIO.

[TosTOoMy Opesecuna cTBONA (4acTh CTBOJIA OT Jiy0a JO CEpJAILICBHUHBI) B IOIIE-
PEYHOM pa3pe3e COCTOUT U3 psiia KOHIICHTPUUYECKHUX, TaK HA3bIBAEMbIX T'OJMYHBIX
KOJIEI], pacIoyiaraloiuxcsi BOKPYT CepALICBUHBI.

Kaxxnoe roguyHoe KoJblI0 COCTOUT U3 ABYX CJIO€B: paHHEH (BeCEeHHEMN) peBe-
CUHBI, 00pa30BaBIIICICS BECHOU WJIM B HayaJje JeTa, U No3AHEH (JIeTHEW) IPEBECUHBI,
KOTOpasi 00pa3yeTcs K KOHITy jieTa. PaHHSS ApeBecHHa CBETIas M COCTOUT M3 KPYII-
HBIX, HO TOHKOCTCHHBIX KJICTOK; MO3IHSS JAPEBECHHA 00Jiee TEMHOTO IBETA, MEHEE
nopucta u o0JagaeT OOJBINCH MPOYHOCTHIO, TAK KaK COCTOUT M3 MEIKOIOJIOCTHBIX
KJIETOK C TOJICTHIMH CTCHKAMU.

B nporecce pocta nepeBa CTEHKH KJIETOK JAPEBECHHBI BHYTPEHHEN YacTH CTBO-
Jla, MPUMBIKAIOIIEH K CepAIeBUHE, TTOCTEIEHHO U3MEHSIIOT CBOM COCTaB U MPOMUTHI-
BAIOTCSl Y XBOWHBIX IMOPOJ| CMOJIOM, a Y JINCTBEHHBIX — AYOMIHHBIMHU BEIIECTBAMH.
JIBr>KeHue Biaru B JPEBECHMHE 3TOM YacTH CTBOJIA MPEKpaIIaeTcsl U OHA CTAHOBUTCS
OoJee MPOYHOM, TBEPAOU U MEHEe CIIOCOOHON K 3arHMBaHUIO. DTy YacTh CTBOJIA, CO-
CTOSIIIYIO U3 MEPTBBIX KJIETOK, HA3bIBAIOT SIJIPOM, WJIU CHEJION APEBECHHOM.

YacTp OoJiee MOJIO/ION JPEBECUHBI CTBOJIA, PACIIONIOKEHHAs! OJMKEe K KOpe, B
KOTOPOH €eIlle MMEIOTCS JKUBBIC KJIIETKH, O0OSCIEUMBAIOIINAE TTEPEMEITICHUE TTUTATENh-
HBIX BEIICCTB OT KOpPHEH K KpOHE, HA3bIBAIOT 3a00JI0HBIO. DTa YacTh JAPECBECHHBI
uMeeT OONBIIYIO BIKHOCTh, OTHOCUTEIRHO JIETKO 3aTHMUBAET, MAJIOTIPOYHa, 00Jasa-
eT OOJIBIION YCYIIKOM U CKIIOHHOCTBIO K KOPOOJIEHUIO.

[Topoibl, y KOTOPBIX SAPO OTIWYAETCA OT 3a00JIOHU 00Jiee TEMHON OKpacKoil U
MEHBIIIEH BIAXHOCTHIO, HA3bIBAIOT A0poebimu (COCHA, JIMCTBEHHHUIIA, AYyO, Keup).
[Toposbl, y KOTOPBIX IIEHTPAIbHASI 9YaCTh OTIUYACTCS TOJIHKO MEHBIIEH BIAXKHOCTHIO,
HA3bIBAIOT crelodpesecHblmu (€b, XTa, OyK, nuna). JlpeBecHbie mopoibl, y KOTO-
PBIX HEJb3sl 3aMETUTh 3HAYUTEIILHOTO PA3IMUUsS MEXAY IEHTPATbHON W HapyKHOU
JacTSMH JIPEBECHHBI CTBOJIA, HOCAT Ha3BaHUC 3a00l0HHble nopoowl (Oepesa, KICH,
0JIbXa, OCHHA).

B npeBecuHe Bcex MOpOJA pPACMONArarOTCs CEPIEBUHHBIC JIy4d, KOTOPHIE
CIIy’KaT JJI TIEpEeMEILCHUS BJIaru U MUTATEIbHBIX BEIIECTB B MOMEPEYHOM HarpaBlie-
HUW W CO3JaHMS 3alaca dTUX BEIIECTB HAa 3UMHEE BpeMs. Y XBOWHBIX IMOPOJ] OHU
OOBIYHO OYCHBb y3KH M BHUIHBI TOJBKO IO MUKPOCKOIOM. JI[peBecrHa JIETKO packa-
JIBIBACTCS 110 CEPAIICBUHHBIM JTydaM, TI0 HUM K€ OHa pacTPECKUBACTCS MPHU BBICHIXa-
HUU.

MMuKpPOCTPYKTYPY APEBECHHBI MOXKHO YBHUACTH MOJ MHKpockomoM. OCHOB-
HYIO MacCy JIPEBECHHBI COCTABIISIOT KJICTKH BEPETCHOOOPa3HOW (POPMBI, BBITSIHYTHIC
BJIOJIb CTBOJAa. HEekoTopoe KOJWYECTBO KJIETOK BBITSHYTO B TOPU3OHTAILHOM Ha-
MPaBJICHUH, TO €CTh MOMEPEK OCHOBHBIX KJIETOK (KJIETKH CEPIICBUHHBIX JTyuei).
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OnunakoBblie 10 hopMe U PYHKIMSIM TPYIIHI KJIETOK 00BEAUHSIOTCS B TKaHH,
UMEIOIlMe pa3InyHOe Ha3HAaYeHUE B KU3HU JepeBa: MPOBOAAIINE, 3alacalole, Me-
XaHu4yeckue (taom. 4.1).

Tabmura 4.1

THIIBI KJICTOK IPEBECHHBI 110 BHIMOIHICMBIM UMHU GyHKIHIM [5, 13]

Tune! K1eTOK

XBOWHBIE TTOPOJIbI

JIncTBeHHBIE IOpPOAbI

Kitetku npoBo-
IAIIed TKaHU

Tpaxenapl BECEHHETO CIIOS,
BEpPEeTEHOOOpa3Hble  KIETKH,
BBITAHYTBIC BIJOJIb CTBOJIA,

UMEIOT IIUPOKYIO MOJOCTh U
TOHKYIO CTEHKY.

O005104KH KJIETOK UMEIOT I0-
pBl, uepe3 KOTOpbIE KIIETKU
coo0LIaTCs APYT C JPYTOM

Kpynubie nosbie KJI€TKH, CTEHKH KOTOPBIX
MIPOHM3aHbl MEIIKUMU OTBEPCTHSAMHU, 00pa-
3YIOT JIPEBECHBIE COCY/IbI B BUJIE OBaJIbHBIX
TpyOOUEK, MAYIITUX BAOJIL CTBOJIA

Knerku mexanu-
YecKoi (orop-
HOI) TKaH!

Tpaxenapl  JETHET0  CioA
UMEIOT cTpoeHue U (opmy,
AHAJIOTMYHBIC TpaxcuJgaM BC-
CEHHEro cJosi, Ho Oojee ToJI-
CTOCTCHHBIC U ITPOYHBIC

V3kue KJICTKHU, BBITAHYTBIC B NJIMHY C 3a-
OCTPEHHBIMH KOHIIAMH W CPaBHHUTEIHHO
TOJICTBIMUA 000JI0UYKaMu, 0OOpa3yrT mIpe-
BECHBIC BOJIOKHA, Ha3bIBaeMbIC JTHOPUPOM.
OTH 3JIEMEHTHl PaBHOMEPHO pacIipeserne-
HBI 110 TOJUYHOMY CJIOIO, TUIOTHO COEJIH-
HEHBI MEXy cO00i, YTO M MPHUIAET JHCT-

BEHHBIM TOpPOJaM HEOOXOIUMYI0 MpOY-
HOCTh

PasnuyaroT 3amacaroniye KJIETKH — JPEBECHYIO U JIYYEBYIO MapEHXUMY.
HpeBecHasi mapeHXx1uMa COCTOUT U3 TOHKOCTEHHBIX KJIETOK IIapOBUIHON WITH
KyOunueckoit (hopMbl, pacroiaraloliuxcsi B JPeBECUHE BEPTUKAIbHBIMU Psi-
JlaMU{; B HUX CO3/Ia€TCs 3aIrac MUTATEIbHBIX BEIIECTB.

JlyuyeBas mapenxuma oOpa3zoBaHa MOJOOHBIMHU K€ KJIIETKAMH M pacroiiaraet-
Csl TOPU3OHTAIBHBIMU psAslaMU, 00pa3zys CEpAlICBUHHBIE JIY4H, BBITIOJIHSIO-
IIHe 3armacaoniye 1 mpoBosiye GyHKkuuu

Knerku 3ana-
caronieil TkaHu

JKuBas kieTka uMeeT 000JI0UKY, MPOTOIIa3My, KJIETOUHBIN COK U sipo. Cpyo-
JICHHAs! JPEBECHUHA COCTOUT W3 OTMEPIIHMX KJIETOK, TO €CTh TOJBKO M3 KJICTOUHBIX
000JI0YEK.

OO00JI0YKH KJIETOK CIIOKEHBI U3 HECKOJBKHX CJIO€B TOHKHX BOJIOKOHEII, Ha3bI-
BaeMbIX MUKPOGUOPHIITIaMU, KOTOPbIE KOHTAKTHO YJOKEHBI (CXOJICTBO C KAHATOM).
Mukpodubpuiiia COCTOUT U3 JUIMHHBIX HUTEBUIHBIX IIETTHBIX MOJICKYJT [IEJUTFOIO3bI -
BBICOKOMOJIEKYJIsipHOro mpupoaHoro moaumepa (CgHygOs)y, e n = 2500...3100, co
CJIOHBIM CTPOEHHUEM MAaKpPOMOJEKYJI. MakpOMOJIEKyJbl 1EUTI0I03bl SJACTUYHBI U
CHJIHHO BBITSHYTHI.

B knetouHoi 000sI0UKe copepkKATCS U APYTHe MPUPOIHBIC TTOJIUMEPHI — JIUT-
HUH M TEMUIICIUTION03a, KOTOPBIC Pa3MEIIAOTCs MPEUMYIIIECTBEHHO MEXIy MHUKPO-
bubpuiiamu, a Takke HEOOJBbIIOE KOJIUYECTBO HEOPTaHMYECKHUX BEIIECTB B BUJIC
COJIeH IICIIOYHO3EMENBHBIX METAJIOB.

Kak mo crtpykType, Tak ¥ Mo (PU3NKO-MEXaHWYCCKUM CBOWCTBAM JpPEBECHHA
SIBJIICTCSI IIPUPOTHBIM KOMITO3UITMOHHBIM MaTEPHAIIOM.
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4.3. CBoiicTBa IpeBeCHHbI
4.3.1. Quzuueckue ceoucmea

McTrHHas miIoTHOCTHL. Tak Kak B COCTaBE BCEX JIPEBECHBIX MOPOJ MpeodIia-
JTAeT OJIHO U TO K€ BEIECTBO — IEJUII0JI03a, UCTUHHAS TIOTHOCTh JIPEBECUHBI MPU-
MEpHO OJIMHaKOBa U coctasiseT 1,54 r/em’.

BaaxHocTh OKka3biBaeT OOJIBIIOE BIMSIHUE HA CBOMCTBA JApeBecuHbl. 1o co-
JEP)KAaHUIO BJArd pa3jivuyvaroT CIUIABHYIO, WM MOKPYIO, JPEBECHHY (BJIAKHOCTBIO
ceeire 100 %), cBexecpyOaennyo (6omnee 35 %), Bo3aymHO-cyxywo (15...20 %),
KOMHATHO-CYxy10 (8...13 %) u abcomrotHO cyxyro (0 %).

Bce noka3zarenu CBOMCTB APEBECHHBI ONPEAEIIIOT IPU CTAaHAAPTHOM BIAXKHO-
ctu 12 %.

[Ipy 1AUTENHPHOM XpPAHEHUH BIIAKHOW JIPEBECUHBI HA BO3/1yXE OHA MOCTENEHHO
BBICBIXAE€T U JOCTUTAE€T PAaBHOBECHOM BIIAKHOCTHU. PaBHOBECHAs! BIIAKHOCTb 3aBUCHUT
OT TeMIIEpPaTypbl U OTHOCUTEIBHOMN BIAKHOCTU OKPYKAIOLIEr0 BO3yXa.

I'urpockonnyHocTh. J[peBecuHa, uMess BOJOKHUCTOE CTPOCHUE M OOJIBIIYIO
nopuctocTh (30...80 %), merko copObupyeT BOJsSHBIE Maphl U3 BO3ayxa. [ Urpocko-
MAYHas BJlara MOKpPbIBAET MOBEPXHOCTh MEIbYANIINX YACTHUIl B CTEHKAX KIJIETOK BO/I-
HBIMU O00O0JIOYKaMH, YBEJIMUMBAs MacCy U OObEM JIPEBECUHBI W CHUXas €€ MpOou-
HOCTb.

CpenHsisi INIOTHOCTb JPEBECUHBI PA3HBIX MOPOJ U JAXE OJHOM U TOU K€ IO-
PO/l 3aBUCUT OT CTPOCHUS U MOPUCTOCTU PACTYIIETO JEPEeBa, U3MEHSIOUIUXCS OT
KJIUMAaTa, MOYBbI, 3aTEHEHHOCTH M JPYTUX MPUPOAHBIX YCIOBUM. Y OOJBIIMHCTBA
JIPEBECHBIX MOPOJ B a0CONIOTHO-CYXOM COCTOSIHUM CpPEIHSAS IJIOTHOCTh MEHBIIIE
1 r/em’.

C mOBBIIIEHNWEM BIIA)KHOCTHU CPEAHSS IJIOTHOCTHh JPEBECHHBI YBEIUYUBACTCH,
MOATOMY JIJIsi CPaBHEHUSI TIOPOJ MEXKIY COOOW ATOT IMOKas3aTellb MPUBOAST K CTaH-
JIApTHOU BiaxHOCTH 12 %.

Ycymka u pa3dyxaHue JPEeBECHHBI BBI3BIBAIOT KOPOOJICHHE U PacTPECKUBA-
HUE JIECHBIX MAaTEPUAJIOB B PE3YJIbTATE UCIIAPEHUS WU MOTJIOMICHUS BJIary.

BcenenctBue HEOQHOPOIHOTO CTPOEHHUS APEBECHHA YCHIXAET B Pa3IMYHBIX Ha-
MPaBJICHUSIX HEOJWHAKOBO. B0Jib BOJIOKOH JMHEHHasi yCymika sl OOJBIITMHCTBA
npeBecHbIX nopoj He npesbimaet 0,1 % (1 MM Ha 1 M), B paguanbHOM HanmpaBiICHUH
—3...6 % (3...6 cM Ha 1 M), a B TanreHuuanbHoMm — 7...12 % (7...12 cm Ha 1 Mm). B
pe3yabTare 3TOro OOKOBBIE Kpasi IOCOK CTPEMSITCSI BHITHYThCS B CTOPOHY BBIMTYKJIO-
CTH TOJOBBIX CJIOEB, a HAMOOJIbIIEMY KOPOOJICHUIO TOABEPKEHBI TOCKH, BBHIMUIICH-
HbIE U3 CJIOEB, PACIOJIOKEHHBIX OJIM)KE K MOBEPXHOCTH OpeBHA, W IIMPOKHUE JIOCKU

(puc. 4.3).
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Puc. 4.3. Jlepopmaniust TOCOK Ipr U3MEHECHUHU BIIAXKHOCTH

TenonpoBOAHOCTH IPEBECUHBI 3aBUCUT OT €€ IOPUCTOCTH, BIAXKHOCTH U Ha-
MpaBJICHUS MMOTOKA TEIIOTHL. Hampumep, TemIonpoBOIHOCTh COCHBI MOMEPEK BOJIO-
koH 0,17 BT/M‘OC, BJ0JIb BOJIOKOH — (0,34 Br/m-°C.

du3nyecKre CBOKWCTBA APEBECHHBI Pa3IMUHBIX ITOPOJI MPEACTaBICHBI B Ta0II. 4.2.

Tabmuua 4.2
duznueckue cCBONMCTBA XBOWHBIX M JUCTBEHHBIX Imopoa ApCBCCUHBI
[LI0THOCT, KI/M® Ko- Cpen-
adpdu- | Hee
B a0CO- | IpH CTaH- b
. .| mpu ITopuc- | UEHT | YKCIIO0
Paiion npowuspa- JFOTHO | JapTHOM o. | CBEXKE-
[Topona 15% TOCTb, 00b- | romo-
CTaHUS CYyXOM | BIIQXKHO- cpyo- o .
BJIAYKHO- N Yo €MHOH | BBIX
COCTOS- CTH ory | SICHHO yoym- | cnoes
12 %
i ( 0) ku,% | B1lcm
XBoOiHBbIE NOPOALI
JIuctBen- | Ceep eBpomelickoit
— B 600 630 680 840 | 46..73 | 052 10
Cocra Eponeficicas 1acts 470 500 53 | 860 | 53..70 | 044 6
CTpaHbl
Eap To xe 420 445 460 790 62...75 0,43 12
IInxTa VYpan 350 375 390 800 55...81 0,39 8
Kenp 3anaanas Cubupsb - - 440 880 60...80 - 5
JIncTBeHHbIE MOPO/IbI
Jly6 Eponeficias 4act 650 690 720 | 1030 | 32..61 | 043 6
CTpaHbl
SlceHb To xe 640 680 - - 55...60 - -
Byk Kasxkas 640 650 670 950 40...70 0,47 7
Bepesa | beponeiickas wacts 600 640 650 | 80 | 50..61 | 054 5
CTpaHbl
Ocuna To xe 470 495 500 760 62...80 0,41 5
JIuna To xe 470 495 - - 50...70 0,49 -
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4,3.2. Mexanuueckue ceoucmea

[TpoYHOCTH IPEBECHHBI 3aBUCUT OT MHOTHX (DAKTOPOB: OT yriia MPUIIOKEHUS
Harpy3Ku, OT TTOPOJBI JIepeBa, €ro CPpeaHEH MIIOTHOCTH, MMOPUCTOCTH, HATTUYHUS TIOPO-
KOB U 0COO€HHO OT BiakHOCTH B mipenenax 0...30 % (puc. 4.4). B cBsizu ¢ 3TUM Me-
XaHUYECKHE CBOMCTBA JIPEBECUHBI OMPEICIAIOT Ha MajbIX, YUCTHIX oOpa3iax (0e3
BUJMMBIX MOPOKOB). B OoTIMYme OT APYyrux CTPOUTENBHBIX MaTepUajoB JAPEBECHHA
JIEUTCS Ha COpTa MyTeM TIATEIPHOTO OCMOTPAa U OTICHKHA UMEIOIIHUXCS TIOPOKOB.

R, MIla
100 — ™ T 1
80 i % |
60 Nt—1—1—+ I I
40 s o=
20 Nt ;

20 60 100 140 W,%

Puc. 4.4. Bausiaue BIaXXHOCTH
JIPEBECHUHBI HAa TPOYHOCTH TIPU CIKATUHU
BJI0JIb BOJIOKOH

IIpoyHOCTH MPH CKATHH ONPECISIIOT BIOJIb U TOMEPEK BOJIOKOH Ha 00pas-
nax pazmepom 20%x20%30 mm. [IpoyHOCTH JpEBECUHBI IPU CIKATHHU BIOJIb BOJOKOH B
3...6 pa3 GoJbliie, YeM IMIPOYHOCTh MOMEPEK BOJTOKOH.

IIpo4HOCTH IpeBeCHHBI IPH PACTSKEHUH BJOJIb BOJIOKOH B 2...3 pa3a BbIllE
MIPOYHOCTH MPHU CKATUU B 3TOM HANPABJIECHUU. DTOT MOKa3aTeb ISl OHOW U TOM Ke
MOPOJIbI MaJI0 U3MEHSETCS] OT BJIAXHOCTH, HO CYIIECTBEHHO 3aBUCUT OT CTPOCHHS
JpeBEeCHUHBI (yIJla HAaKJIOHA BOJIOKOH K HaIpaBJICHUIO JEHCTBYIOIIEH CHUJIBI) U OCO-
OCHHO OT HAJIUYUS HEKOTOPHIX TTOPOKOB.

IIpoyHoCTH NPHU cTATHYECKOM M3rude apesBecuHsl B 1,5...2 pa3a npeBslaer
MPOYHOCTh MPU CXKATUU BJAOJb BOJOKOH, HO MEHBIIIE, YEM MPOYHOCTh MIPHU PaCTSIKE-
HUHW, ¥ HAXOJUTCS y pasinu4HbIX nopoA B npenenax 50...100 MIla. IToatomy npee-
cuHa (0ajKy, HaCTUJIBI U T.I1.) Yallle BCero paboTaroT Ha U3ruo.

IIpo4yHOCTH ApeBeCHHBbI NMPH CKAJIBIBAHNM M NEPepPe3aHNuH MMEET BAXKHOE
3HAYCHUE MPU YCTPONCTBE COSAMHEHNH U3 JiepeBa (BpyOOK, IIMOHOK, KJIEEBHIX IITBOB,
Haresei). [Ipu ckaibIBaHUM BII0JIb BOJIOKOH ITPOYHOCTh CAMUX JIPEBECHBIX BOJOKOH
MPAKTUYECKA HE HAPYIIAETCS M Pa3pyUICHUE APEBECUHBI MPOUCXOIUT BCIEICTBHE
HapylIeHUs] CUEIJICHUS MEXIy BOJIOKHamu. lIpenen mpoyHOCTH TPU CKaJbIBAHUU
BJIOJIb BOJIOKOH JJIsl OCHOBHBIX JIPEBECHBIX MOpoJ cocTaBisieT 6,0...13,0 Mlla, a ipu
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CKaJIbIBAHUU NONEPEK BOJOKOH — B 3...4 pa3a BBILLE.

[Tpu ucnbpITaHUU HA TIepepe3aHue BHEIIHWE CHJIBI HAIPaBIICHBI MEPIICHIUKY-
JSIPHO BOJIOKHAM, TO3TOMY COINPOTHBIICHUE JPEBECHHBI MEPEPE3aHUI0 3HAYUTEIHHO
oosbiire (B 3...4 pasa), 4eM CKaJIbIBAaHUIO.

B cBsi3M ¢ TeM, 4TO MEXaHMYECKHE CBOMCTBA JIPEBECUHBI 3aBHCAT OT BIIAKHO-
CTH, ISl CPAaBHEHHS PE3yJIbTaTOB UCTIBITAHUI MTPOYHOCTHBIC MOKA3aTeNn MpH (HaKTH-
YECKOW BIQYKHOCTH MPUBOJAT K CTAHAAPTHOU 12-TIPOIIEHTHON BIaKHOCTH.

R, =R,[1+a(W -12)], (4.1)

rae Ry, Ry — mpenen mpoyHoCTH 00pas3IoB COOTBETCTBEHHO Ipu 12 % u daktuye-
CKOM BJIa)XHOCTH B MOMEHT UcIbITanuii, MIIa;
W — BiakHOCTb 00pa3IloB B MOMEHT HUCTIbITaHUs, %0;
0. — K03 (UIMEHT U3MEHEHHUS MPOYHOCTU MPU M3MEHEHUHU BiaxHOCTH Ha 1 %
(mpu cxxaTuu U ctaTiueckoM usrude a = 0,04, npu ckansiBanuu a = 0,03).
OCHOBHBIE MEXaHHUYECKUE CBOMCTBA JIPEBECHHBI XBOWHBIX M JIUCTBEHHBIX MO-

PO, MPUMEHSEMBIX B CTPOUTEILCTBE, MPUBEACHBI B Ta0. 4.3.
Tabnuua 4.3
MexaHnueckue CBOMCTBA JPEBECHHBI

[Ipenen npounoctu, Mlla, npu Biaxuoctu 12 %
CkanblBaHU€E BAOJb
Mopora Cxatue Pactsxe- CTa’EI/I‘le— BOTOKOH
BJIOJIb BO- | HUU BJIOJIb | CKHUU W3-
JIOKOH BOJIOKOH ruo paauaib- | TaHI'CHIIU-
HOE albHOE
XBoiiHbIE IOPObI
JIucTBeHHHIIA 65 125 112 9,9 94
CocHa 49 104 86 7,5 7,3
Enn 45 103 80 6,9 6,8
IMuxTa 39 67 69 6,4 6,5
JIuCTBEeHHBbIE MOPOABI
Jy6 58 123 108 10,2 12,2
SAcenn 59 - 123 13,9 13,4
byxk 56 123 109 11,6 14,5
bepesa 55 168 110 9,3 11,2
OcuHa 43 125 78 6,3 8,6
Jluna 46 121 88 8,6 8,1

4.4. Ilopoxu ApeBeCHHbI

IMopoxu — HETOCTATKU OTAEIBHBIX YYaCTKOB JPEBECHHbI, CHIDKAIOIIUE €€ Ka-
YEeCTBO M OTPAHUYMBAIOIIME BO3MOXKHOCTh UCTIOIb30BaHus. [lopoku 0Opa3yroTcs Kak
IIPU POCTE JIEPEBA, TAK U MPU XPAHEHUH HA CKJIaAaX W HKCILTyaTaliH.

CreneHp BAMSIHHSA MTOPOKOB HA MPUTOAHOCTH APEBECUHBI JJISI CTPOUTENILCTBA 3a-
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BUCHUT OT MX BHUJIa U MECTa PACMOJIOKEHUS, PA3MEPOB MOPAKEHUS, 4 TAKKE XapaKTepa U
Ha3HAYEHUS JICCOMPOAYKUMHU. Tak, HalpuMep, OJIMH U TOT K€ TIOPOK B HEKOTOPBIX BU-
Jax JECOMPOMYKIIMH MOKET CAeNaTh JPEBECUHY HENPUTOJHON JJIsi CTPOUTENBHBIX I1e-
JIeii, a B APYTUX MOHMKAET €€ COPT WM HE UMEET CYIIECTBEHHOTO 3HAYCHHUSI.

Cy4KH ¥ TpemHbI

Cyuxku (puc. 4.5) — yacTtu BeTBeH, 3aKIIOUYCHHBIX B JpeBecuHe. OHU HapyIa-
0T OJHOPOAHOCTH CTPOCHHS JPEBECHHBI, BBI3BIBAIOT MCKPUBJICHHE BOJOKOH U TO-
JUYHBIX CIIOEB, YMEHBIIAIOT paboyee cedyeHHe MUIOMATEPHANIOB, YXYAIIAIOT BHEII-
HUI BUJ JPEBECUHBI U 3aTPYIHAIOT €€ MEXaHUYECKYIO 00pa0OTKYy.

[To cocTosiHMIO NPEBECHHBI CAMOTO CyYKa pasiHyaloT 300pogvle CYUKU, 3a-
cHUBWIUe, 2HUble N mabayHvle. 300poeble CyuKu WMEIOT JAPEBECHHY TBEPAYI0 H
IUIOTHYIO 0€3 MPU3HAKOB MSTKOW THWIIU. 3acHusuiue U eHuible Cyyku OKPY>KEeHbI 3710~
POBOI IpEBECUHOM, HO IPEBECUHA CAMHUX CYYKOB YaCTUYHO WJIM MOJIHOCTBIO pa3Msr-
YUIIach (COAEPKUT MATKYIO THWIb). Tabaunsie cyuku UMEIOT COBEPIIEHHO BBHITHUB-
HIYI0 JpPEBECHHY, KOTOpas MPEeBpaTUIaCh B PHIXJIYIO Maccy, paclaJaroulytocst B Mo-
POILLOK NPU PACTUPAHUU MAJIbIIAMHU.
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Puc. 4.5. Bun cydkoB a) 110 CTETICHU CpaCTaHUs C JPEBECUHOM
1 0) mo ¢opme:
1 — cpocmmiicsi; 2 — HECPOCIIHIACS BBITIATAFOIINIA;
3 — clIMBHOM; 4 — pa3BETBICHHBIN (JTaITIaThIi)
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[To cTenenu cpacTaHusi Cyuykd MOTYT OBITh cpocuiuecs, 4acmuyHo cpocuiuecs,
Hecpocuuecss U nHecpocutuecs svinaoaiowue (cM. puc. 4.5). Cpocuuecs u uacmuuno
cpocuiuecs cyuKku UMEIOT TOJIOBBIC CIIOH, CPOCIINECS WU HE TIOJTHOCTHIO CPOCIIHECS
C OKpYXKalolllel IPeBECUHOMN. Y Hecpocuiuxcs cyukoe TOAUYHBIE CIIOW HE UMEIOT Cpa-
CTaHHS C OKPYKaIOIIEH TPEBECHHOM, CIO/Ia K€ OTHOCSTCS HeCpOoCuluecs 8binadaro-
wiue cyuku 1 OTBEpCTHs OT HUX (cM. puc. 4.5).

[To B3aMMHOMY pacHoOJIOKEHUIO BBIACISIOT TPU PA3HOBUAHOCTH CYYKOB: pd3-
bpocaHuble, epynnosvie N pazeemesieHuvie. Kpome Toro, Cydku KiaccuGUUIUpyroT Mo
MIOJIO’KEHUIO B COPTUMEHTE, (popMe pa3pes3a U CTEIEeHU 3apacTaHusl.

TpemuHbl — pa3pbiBbl APEBECUHBI BJIOJIb BOJIOKOH, MOTYT MOSBJISATHCS KaK Ha
pacTyIeM JepeBe, TaK U MPU BBICHIXaHUU CpyOIeHHOTO AepeBa. OHM HApyIIArOT IIe-
JIOCTHOCTH JIECOMATEPHAIIOB, YMEHBIIAIOT BBIXOJI BRICOKOCOPTHOW MPOMYKIIMH, CHU-
JKAIOT TIPOYHOCTh, & B HEKOTOPBIX CIIydasx, HApUMEP B MEJIKOM COPTUMEHTE, JIeJia-
IOT UX HENmpuroaHbiMH. Kpome TOTo, TpEemMHBI 3aJepKUBAIOT BJIary B JPEBECHHE,
YTO CO3JIAaeT YCIOBUS JJIsl pa3BUTHUS B HEW I'pUOKOB, BBHI3BIBAIOIINX THUEHUE.

PaznuuaroT criemyronme TUNBI TPEUTUH: Memukogvle (IPOCThIE U CIIOKHBIE),
MOpOo3Hble, OmiynHvle U mpewunsvl ycyuku (puc. 4.6).

6)

)

Puc. 4.6. Bunp! TpemuH:
a — METHK TIPOCTOM; O, 6 — METUK CIIOXKHBIN; 2 — OTIIYI;
0 — MOpPO3Hasi OTKPBITAsA; € — MOPO3HAas 3aKpbITast

Memuxkoevie mpewjunbl — paiiagbHO HAIIPABICHHBIE TPEILNHBI B SAPE UM 3a-
00J0HH, OTXOASIINE OT cep/ieBHUHbl. OHM BO3ZHUKAIOT B PACTYIIEM JEPEBE U yBEIH-
YUBAIOTCS B CPYOJICHHOM JEpeBe MPH BBICHIXaHUU. [IpOCThIE METUKOBBIC TPEUTUHBI
COCTOSIT U3 OJIHOM WJIM JIBYX TPEIIWH, PACIOJOKEHHBIX Ha 000MX TOpIiax OpeBHA B
OJHOU MIIOCKOCTH. CII0KHBIE METUKOBBIE TPEIIUHBI COCTOSIT U3 HECKOJIBKUX TPEILIHH,
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PAacCIOIOKEHHBIX HA TOPIIaX OpeBHA B Pa3HBIX IIOCKOCTSIX.

Moposnbie mpewunol, 00pa3yoIIHecs B PacTyIleM JepeBe, HApPaBICHbI pa-
JMAJIBHO, IPOXOIAT U3 3a00JIOHM B SIIPO M UMEIOT 3HAYHUTEIILHYIO TPOTAKEHHOCTh 110
JUIMHE cTBOJIA iepeBa. OHU MOTYT OBITh OTKPBITHIC M 3aKPBITHIC.

Omuynuvie mpewjuHsl BOSHUKAIOT y PaCcTYILEro JAepeBa B pe3yJibTaTe CUIBHOTO
YChIXaHHs IICHTPAJIbHOW YaCTH CTBOJA U MPOXOASAT MEKAY TOJUYHBIMH KOJbIAMH
(cMm. puc. 4.6).

Tpewunsl ycywrku BO3HUKAIOT B CPyOJICEHHOM JIEpEBE 10 MEPE €ro BBICHIXaHHUS
HIDKE Mpe/ielia TArPOCKOMUYHOCTH U HAIMIPABJICHBI M0 PaJNyCy TOPIIOBOTO Cpe3a.

IHopoxu opMsbI cTBOJIA

Otu nedeKThl YCTaHABIMBAIOTCS HA PACTYIIEM JIEpeBE U MOTOMY CTBOJIBI J€-
pPEBbEB MOTYT OBITh 3apaHee OTOPAaKOBAaHbI WIIM MEpeBeIeHbl B HU3IIMM copT. K aToi
rpynie MOPOKOB OTHOCSTCS COEHCUCMOCHb, 3AKOMENUCTNOCHb U KPUBUZHA CMEOIA

(puc. 4.7).

Puc. 4.7. Tlopoku ¢popmbI cTBOJIA:
1 — cOexucrocTh; 2, 3 — 3aKOMENUCTOCTh OKpYTJiasi U pedpucras;
4, 5 — KpUBU3HA MPOCTAst U CIIOKHAS

COexXucTOoCTh — 3HAUYUTEIFHOE YMEHBIICHUE AUaMETpa KPYIJIBIX JiecoMare-
pHAJIOB WM IIUPUHBI HEOOPE3HBIX MIJIOMATEPHAIOB HA BCEM UX MPOTSHKEHUU, TIpe-
BBITIIAIOIIEE HOPMAaJIbHBIN cOer (paBHbd 1 cM Ha 1 M miuHBI OpeBHA). ITOT TMOPOK
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YBEJIMYUBAET KOJIMYECTBO OTXOJI0OB MPHU PACIIIIOBKE, CIOCOOCTBYET MOIYYEHHIO Ope-
BEH CO MHOTMMH T€pEepPE3aHHbIMUA BOJIOKHAMM, YTO PE3KO CHUKAET MPOUYHOCTH MUJIO-
MaTepHaoB.

3aKOMeUCTOCTh — PE3KOE YBEIMUECHUE TUAMETpa KOMIJICBOU (HIKHEH) yacTu
cTBOJA JepeBa. Eciu B momepedyHoM paszpe3e 3aKOMETUCTOCTh UMEET (hopMy Kpyra,
TO €€ Ha3bIBAIOT OKPYIJION, a €CliM 3BE3/HO-JIONACTHYIO, TO peOpucToi. 3akoMemu-
CTOCTb YBEIIMYMBAET OTXO/bI TP PACIIUIIOBKE U PACKPOE JIeCOMATEPHUAIIOB.

KpuBusna (mpocTas U ClI0XHas1) — ICKPUBJICHUE CTBOJIA JIEPEBa B OJHOM WIIH
HECKOJIbKUX MecTax (cM. puc. 4.7). OHa NOpUBOAUT K YMEHBIIIEHUIO BBIXO/a MUJIOMA-
TEepPUAJIOB, U3MCHSICT HAIIPaBJICHUE BOJIOKOH, a B PAJC CIydaeB MPUBOANUT APCBECUHY
B pa3ps ApOB.

ITopoxku cTpoeHus ApeBeCUHbI
OHu npeacTaBisAOT cOO0M OTKIOHEHHUS OT HOPMAJIbHOTO CTPOEHUS JAPEBECHO-

r0 CTBOJIa — HAKJIOH BOJIOKOH, KpEHb, CBHJIEBATOCTb, JBOWHAs CEpIICBUHA H JP.
(puc. 4.8).

Puc. 4.8. [Topoku cTpoeHUs! APEBECUHBI:
1 — HaKJIOH BOJIOKOH,;
2 — CBHJIEBATOCTD; 3 — KPEHB;
4 — nBoliHas cep/IeBUHA
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HaxkJ/10H BOJIOKOH — HENApaIeIbHOCTh BOJIOKOH JIPEBECUHBI IPOJOIBHONU OCH
uzgenus. Ilpu Hanuumm 3Toro nopoka HaOMIOAAETCS PE3KOE CHUKEHHE MPOYHOCTU
JPEBECHUHBI, 3aTPYIHAETCS €€ MeXaHudeckas 00paboTka, a NWIONPOAYKIIHS OTJINYa-
€TCsl MOBBIIIEHHOW MPOAOJBHOM YCYIIKOM M KopoOsieHneM. HakiioH yBenuuuBaer
IPOYHOCTH APEBECUHBI ITPU PaCKaIbIBAHUU.

KpeHb - u3MeHeHue CTpOeHus JepeBa, Korja Koblia MO3/HEH U paHHEH ape-
BECHHBl UMEIOT Pa3HYI0 TOJIIMHY U IJIOTHOCTH MO 00€ CTOPOHBI OT CEPALICBUHBI.
KpeHb npucyiia HakJIOHHO CTOSIIUM U UCKPUBJIEHHBIM JIEPEBBSM.

CBHWJ1€eBATOCTh — W3BWIMCTOE WM OECHOPSAIOYHOE PACIOJIOKEHUE BOJIOKOH
JPEBECUHBI, YaIlle BCTPEYAIOIIEECs Y JINCTBEHHBIX MMOPOJI, IPEUMYILIECTBEHHO B KOM-
JIEBOM YacCTH CTBOJA. DTOT HEJOCTATOK CHUKAET MPOYHOCTh IPEBECUHBI, 3aTPYIHIET
ee 00paboTKy, OJIHAKO CBUJIEBATOCTh HEKOTOPBIX MOPOJ (0peX, Oepes3a, ICeHb U JIp.)
UMEET KPacUBBI PUCYHOK TEKCTYpPbI, U MOTOMY OHHM HCHOJIBb3YIOTCS B OTAEJIOYHBIX
paborax.

JIBoiiHas cepaueBuHa (cM. puc. 4.8) xapakTepu3yeTcs HaIU4ueM JIByX, HHO-
rna u 6oJiee CepJLEBUH B IONEPEYHOM CEUYEHUH CTBOJIA. DTOT MOPOK 3aTPYAHSET 00-
pabOTKy ApEBECHHBI, YBEIMUMBAET KOJUUYECTBO OTXOJIOB U CKIIOHHOCTh K PacTPECKU-
BaHHUIO.

[ToMuMO NEpEYUCIIEHHBIX TOPOKOB CTPOCHUS IPEBECUHBI HMEIOT MECTO 3aBH-
TOK — MECTHOE HCKPHUBJIEHHE T'OJOBBIX CIIOEB IMOJ BIUSHHEM CYYKOB; MACBIHOK —
OoTMepLIasi BTOpas BEPIIMHA WM TOJICTBIM CYK, IPOHU3BIBAIOUIUE CTBOJ MO OCTPHIM
YIJOM K €ro MpOoJ0JAbHOM OCH; BOAOCJAOM — YYacTKH sipa WIA 3a00JIOHU C IOBBI-
HIEHHOM BJIAJKHOCTBIO; CYyX000KOCTh — OMEPTBEBIINI YYaCTOK CTBOJIA, BOSHUKIIWH B
pe3yabTare MoBpeXIeHUN (3apyda, 0Xora U T.I1.); 3aCMOJIOK — Y4aCTOK JPEBECUHBI,
OOWJILHO MPONUTAHHBIN CMOJION (TPUCYI TOJBKO XBOMHBIM IOPOJIaM).

XuMHYeCKHE OKPACKH

OHU BO3HUKAIOT B CPYOJICHHOM IpEeBECHMHE B PE3yJIbTATe€ Pa3BUTHS XUMHYE-
CKUX U OMOXUMHUYECKUX MPOIIECCOB, BHI3BIBAIOIINX OKUCICHUE TyOUIIbHBIX BEIIECTB.
Oxpacku nMpuaaroT ApeBecHHE OO0 CBETIIbIE, MO0 TeMHbIe 1[BeTa. OHU HE BIHSIOT
Ha (PU3UKO-MEXaHUUECKHE CBOMCTBA IPEBECUHBI, HO MOPTST €€ BHEIIHUN BH/I.

I'pubHbIe mopaxkeHus

BbI3bIBAIOTCS MPOCTEUIIMMHU PACTUTEIIBHBIMU OpTaHU3MaMu — rpudamu, KOTo-
pbl€ Pa3BUBAOTCS U3 CIIOP, 3aHOCUMBIX B JIPEBECUHY BETPOM, BOJOM, HACEKOMBIMH.
Opnuu rpuOKU U3MEHSIOT TOJILKO OKPAcKy JIPEBECHHBI, TIOUTH HE BIUAS Ha (PU3HUKO-
MEXaHMYECKUE CBOMCTBA (AEpEBOOKPAIIMBAIONIUE), APYTU€ HE TOJIBKO H3MEHSIOT
I[BET, CTPYKTYPY U CBOMCTBA APEBECHHBI, HO U Pa3pylIalOT ee, 00pa3ys THWIb (Jepe-
BOpa3pyLIAIOIIUE).

[TutaTenpHOM cpemoi st 1ePEBOOKPAIIUBAIOITUX TPUOOB CITY>KHUT TOJIBKO CO-
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JEPKUMOE KJIETOK. DTU rpuObl HE 3aTParuBarOT KJIETYATKY M MOPAXKarOT MperuMyIie-
CTBEHHO PAaCTYyLIUH JIEC U CBEXKECPYOJIEHHYIO JIpEBECHHY, I1I0Ka OHa HE yTpaTuia
CBOMX COKOB. K mopa)keHHsiM, BBI3bIBAEMBIM 3TUMH rprOaMu, OTHOCAT I'pUOHbBIE S1-
pOBBIE U 3a00JIOHHBIE MATHA, IIECEHB U JIp.

[TuTaTenbHOM cpenoi s iepeBopa3pyIlIalONINX IPUOOB, BHI3BIBAIOLINX THUE-
HUE, SBJSETCS LEJUII0JI03a, Cllararollas CTEHKU KIETOK JpeBecHHbl. Takue rpuoObl
BBIIETISIIOT (PEPMEHT, KOTOPBIM MPEBPALAET HE PACTBOPUMYIO B BOJAE LEIUIIOIO3Y
(monucaxapua) B pacTBOPUMBII MOHOcaxapui. J(peBecuHa mpHu 3TOM MEHSET OKpa-
CKYy, Macca €€ YMEHBUIAETCs, HAPYIIAIOTCS CBA3U MEXIYy BOJIOKHAMH, OHA MOKpPbIBA-
eTCsl TPEIIMHAMU U CTaHOBUTCS TpyxisiBoi (puc. 4.9). K atoit rpynmne rpuOHBIX 1O-

paKEHUH OTHOCAT SAPOBYIO (BHYTPEHHIOK), 3a00JIOHHYIO H HAPYKHYIO TPYXJISBYIO
rauH [5, 13].

a)

Puc. 4.9. /IpeBecuna, nopaxeHHas
JIOMOBBIMH U JIEPEBOPA3PYIIAOUIUMHU TpUOaMHu:
a — HACTOSIINM, O — O€JIBIM; 68 — IJIEHYATBIM

Hospemennﬂ HACCeKOMbIMH U IPOYHEC MOPOKH

YepBoTOUHMHA MpECTaBISET COO0M XOABI U OTBEPCTHSA, MIPOJICTaHHBIE B JIpe-
BecuHEe HaceKOMbIMU (puc. 4.10). Pa3nugaroT 4epBOTOUMHY 1nOBEPXHOCMHYIO, TIPOHH-
KaOIIYIO B IPEBECUHY Ha TITyOuHY He O6omee 3 MM; neenyookyro (10 15 MM B KpyTIIbIX
MaTepuaiax u J0 5 MM B NMWJIOMAaTepUaliax); CKGO3HYH0, BBIXOIAIIYIO HA JIBE MPOTH-
BOIIOJIOKHBIE CTOPOHBI MaTepHaa.

[ToBepXHOCTHAsT YEPBOTOYMHA HE BIMSICT HA MEXaHMUYECKHE CBOWCTBA JpEBe-
CUHBI ¥ TIPH PACIIHIIOBKE YXOJHUT B TOPOBLIN U IPYrUe OTXOABL. [[pyrue BuIbI 4YepBo-
TOYHMHBI HAPYIIAIOT IEJI0CTHOCTh APEBECHHBI U CHIKAIOT €€ MEXaHHMYECKUE CBOMCT-
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Ba, a TaKXE€ CTOMKOCTh MPOTUB 3arHUBAHUS, TaK KaK HACEKOMBIE MOTYT 3aHECTH
CIIOpPBI IPUOOB.

a) 6)

Puc. 4.10. /IpeBecrHa ¢ mOBEpXHOCTHON Y€PBOTOUNHOM,
MIPUYUHEHHOM: a — KOpoeaaMu; 6 — ycauaMu

HNuopoanbie BK/IIOYEHUA — IOCTOPOHHUE Tella HEIPEBECHOTO MPOUCXOXKIE-
Hus (MEeCcOK, KaMHM, I'BO3AM M T.I.), MPUCYTCTBYyIIIKME B JpeBecuHe. [lomoOHbIE
BKJIFOUEHUS 3aTPYAHIIOT 00pabOTKy APEBECUHBI U MOTYT OBbITh IPUUMHON aBapuil.

Mexanu4yeckue noBpe:xaeHus (3apy0, 3amuil, CKOJI, BBIPBIB U T.I1.) SIBJISIFOTCS
CIIEICTBUEM HEOPEKHOTO WIIM HEYMEJIOTO MPUMEHEHHs] MEXaHU3MOB WA HHCTPY-
MEHTOB TpU 00pabOTKE IPEBECUHBI. DTU MOBPEKICHUS HE TOJIBKO CHHUKAIOT MeXa-
HUYECKYIO MIPOYHOCTh, HO U 3aTPYJHSIOT UCIOJIB30BaHUE JIECOMATEPHUAIOB 1O Ha3Ha-
YECHHIO.

Ilokopo0/IEeHHOCTh — WCKPUBJIEHUE NWIOMATEPUATIOB, BO3HUKAIOIIEE IpU
pacHmIoBKe, CYIIKE U XpaHEHUHU. Pa3nmu4aroT mpocTyro, CI0KHYIO TOKOPOOIEHHOCTD
u KpbutoBaToCTh (pHC. 4.11). IlockonbKy TOKOPOOJIEHHOCTh U3MEHSIET POPMY MHIIO-
MaTepuajoB, TO OHA 3aTPYAHSAET UX 00paObOTKY U UCIIOJIb30BAHUE MO0 Ha3HAUEHHUIO.

Puc. 4.11. KopobiieHne 10COK B pe3yJbTaTe yCYUIKHU:
1- HOKOpO6HCHHOCTB npocras, 2— HOKOpO6J’I€HHOCTB CJIOXKHAasA, 3- KpbIIOBATOCTb
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4.5. 3amuTa ApeBecHHbI OT THUEHUS,
MOPAaKeHUsI HACEKOMBbIMH U BO3TOPaHUs

Pa3zpymienue npeBecuHbl B OOJNBIIMHCTBE CIy4aeB 0OYCIaBIMBACTCS YBIaXKHE-
HUEM KOHCTPYKIIMH, BbI3BAHHBIM MOBBIIIEHHON BIIAJKHOCTBIO CPEJbl, HAPYIICHUSIMHU
TEIUIOBJIAYKHOCTHOTO PEKUMa IMPHU SKCIUTyaTalluu JEPEBSHHBIX KOHCTPYKIMN H3-3a
OTCYTCTBHUS BEHTHJIALIMM U 00pa30BaHUs 3aMKHYTHIX MPOCTPAHCTB.

K uncny crnocoOoB 3amuThl APEBECUHBI OT MOHIKEHHS €€ KayecTBa OTHOCST
cymiky. Cylika ApeBeCHHbI MOKET ObITh €CTECTBEHHOW UM UCKYCCTBEHHOU. EcTecTBeH-
Hasl CyIIKa MPOUCXOJUT HA OTKPBITOM BO3yXE, [OJ HaBecaMH JI0 BIaxHOCTH 15...20
%. VICKyCCTBEHHYIO CYIIKY IPOM3BOJAT B CYLIMJIbHBIX KaMepax, B 3JIEKTPUUECKOM T10JI€
BBICOKOM YaCTOTBI, B TOPSYMX KHUIKUX CPelaX U KOHTAKTHBIM CIIOCOOOM.

3ammTa ApeBeCUHbl OT THUEHUS

JInst peRynpexXIeHAs pa3pyLIEHUsl IPEBECUHBI IPUHUMAIOT PsIi KOHCTPYKIU-
OHHBIX MEp: M30JIUPYIOT €€ OT IPyHTa, KaMHSl U OETOHA, YCTPauBaIOT CIIELUATIbHBIC
KaHaJbl JJIs MPOBETPUBAHNUSA, 3aAIIMILIAIOT JE€PEBSIHHBIE KOHCTPYKIUU OT arMocdep-
HBIX OCaAKOB M T.NI. OJHAKO TOJBKO MEpaMU KOHCTPYKTHMBHOTO XapaKTepa HeEb3s
IIOJIHOCTBIO IIPEIOXPAHUTD IPEBECHHY OT YBIAXXHEHUS U 3arHUBaHusA. C 3TON LEIBIO
JIpeBeCUHyY 00padaThIBAOT CIIEHHATBHBIMU XUMHUYECKHUMH BEILIECTBAMU — aHMUCEN-
mukamu. DTH BEIIECTBA CO3JAIOT CpPEeAy, B KOTOPOHM >KH3HEAEATEIbHOCTh IprOOB
CTAHOBUTCS] HEBO3MOKHOM.

[Ipy HCHOAB30BAHMM AHTUCENTHUKOB HEOOXOAMMO NMPUHUMATh BO BHHMAaHHE
clenyromue TpeOOBaHMS: aHTUCENITUKH JIOJKHBI 00J1aJ1aTh BBICOKOM TOKCHUYHOCTBIO
[0 OTHOLIEHUIO K JIEPEBOPA3PYIIAIOIINM I'prubaM, HO ObITh O€3BPEAHBIMU JIJIS JIFOIEH
Y )KMBOTHBIX; JIETKO IPOHUKATh B IPEBECUHY, HE YXY/IIas €€ (PU3UKO-MEXaHUYECKUX
CBOMCTB M HE BBI3BIBATh KOPPO3UIO METAJUIMYECKUX KPEIJICHUI; HE UMETh HENPUAT-
HOTO 3araxa.

JlJi aHTUCeNTUPOBAHUS APEBECUHBI MCIIOJIB3YIOT BOJOPACTBOPUMBIE ((hTopus
HaTpus, kpemHedropun Harpus, npenaparsl bBK-3, XXI[ u MXXI], ['P-48); opra-
HopactBopumseie (I1JI, HMJI); macnsHucTeie (KaMEHHOYTOJILHOE MAacio, CIaHIIEBOE
MacJo U JIp.) aHTUCENTUKH U aHTUCENTUYECKHE MacThl (U3rOTaBIMBAIOT U3 BOJOpPAC-
TBOPUMOT'O aHTUCENTHKA, CBA3YIOIIETr0 BEIIECTBA U HATIOJHUTENS).

JIpeBecHbIE CTPOUTENBHBIE KOHCTPYKIMN U U3JEIUs aHTUCENTUPYIOT pa3iny-
HBIMH CIIOCOOAaMHU: MOBEPXHOCTHOW OOpaOOTKOM; MOCIEAOBATENIbHON MPOMUTKON B
ropsiueil U XoJ0IHOM BaHHE; MPONMUTKOM MO JABJICHUEM B aBTOKJIaBE U 0OMa3Kkoil. B
3aBUCUMOCTH OT Ha3HAYE€HUs IPEBECHUHBI U €€ BIAKHOCTU MPUMEHSIOT TOT WM MHOU
CIoCcO0 aHTUCENTUPOBAHUS, TPUYEM IITyOHWHA MPONMUTKU 3aBUCUT KaK OT criocoba aH-
TUCENITUPOBAHUS, TaK U OT CTPOCHHUSI IPEBECHUHBI.
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33HII/ITa APE€BECUHDBI OT MOPAKCHHUA HACCKOMBIMHA

OcHOBHOI1 ctoco6 60pBOBI € AepeBOpa3pyIIAIOIIMMI HACEKOMBIMH Ha CKJIaJax
JIeCOMaTepHUaIoB — COICPKaHUE CKJIaJa B COOTBETCTBUHU C CAHUTAPHBIMH HOPMaMH, a
TaK)Ke CBOEBPEMEHHOE CHATHE KOpHI ¢ ApeBecunsl [10, 13].

OpHako JIpeBeCHMHA MOXKET MOpaXaTbCs HACEKOMBIMU M B COOpYKeHHUsX. B
ATOM citydae 60ph0a ¢ HUMH BEJCTCS XMMHUYSCKUMHU CPEJICTBAMH, IyTeM 00paboTKU
JIPEBECHUHBI SIIOBUTHIMU BEIIECTBAMH — MHCEKTUIIUAAMH, YOUBAIOIIMMU HACEKOMBIX U
WX JINYUHKH.

JpeBecruny 00pa0daThIBalOT HHCEKTHIIMIAMU ITyTEM MPOIMUTKU, ONIPHICKUBAHMUS,
0OMa3bIBaHUS, ONBUICHUS MOPOIIKAMHU WJIM OKYpPHUBAHUS Ta3amu. J[Js aTuX 1enei uc-
MOJIB3YIOT MACIISTHUCTBIE aHTHCENITUKH U MpernapaThl Ha OPraHMYeCKUX PacTBOPHUTE-
751X, a Takke nopomok u nacty AT (nuxnopaudeHunTpuxiopsTas), pacTBOp XJo-
podoca, XJ0pogaH B BUJE AyCTa M AIMYJILCHUU U IPYTHE BEUISCTBA, a TAaKKEe HEKOTO-
phI€ ra3bl (XJIOPIUKPUH).

3amnTa APE€BECUHDBI 0T BO3ropaHus

Bosropanue npeBecuHbl ONpoucxXoAUT mpu Temmeparype 260...290 °C. Il
NPEAYNPEXKICHUST BO3TOPAHHS MPUHUMAIOT CHelUanbHble Mepbl. KOHCTPpYKTHBHBIE
OTHE3AIUTHBIE MEPOIPUATUS CBOJATCS K OTHAJICHUIO JIPEBECHBIX YacTEW 3/1aHUS OT
MCTOYHUKOB HarpeBaHMs U MOKPBHITUIO JAPEBECHBIX KOHCTPYKIMH IITYKaTypKOW, ac-
oectoBbIMU JHCTaMH. Kpome TOro, Ha J€peBSHHbIE KOHCTPYKLIMM HAaHOCST OTHE3a-
IIUTHBIE COCTABBI WJIM MPOMUTHIBAIOT APEBECUHY XMMHUYECKUMU BEIIECTBAMU — aH-
TUNIMpEHaMU. B KayecTBEe aHTUIUPEHOB MPUMEHSIOT OYypy, XJIOPUCTBIA aMMOHMIA,
dhochopHOKUCIIBINA HATPUNA U AMMOHUH, CEPHOKUCIIBI aMMOHHUM.

OrsHe3ammTHbIE COCTaBbl B BUAE KPACOK WJIA MACT, MPUTOTOBIISIEMBIE U3 CBSI-
3YIOIIEro BeecTBa (KUAKOE CTEKJIIO0), HAOTHUTEINS (KBAapIEBbIN MECOK, MeJ, MarHe-
3UT) U aHTUTIUPEHA, HAHOCSIT Ha MOBEPXHOCTh JACPEBIHHON KOHCTPYKIIUU KUCTSIMU, a
TaKKe MyTEM JBYKPATHOTO OMNPBICKUBAHMS MOBEPXHOCTH KOHCTPYKLHMH >KUIAKAMH
COCTaBaMH.

OrhHe3ammTHOE JEWCTBUE aHTUIIMPEHOB OCHOBAHO HAa TOM, YTO OJHU W3 HUX
P HarpeBaHHUM JPEBECUHBI CO3/IaI0T OIUIABJIEHHYIO IUICHKY, 3aKpbIBasi TOCTYNI KU-
CJIOpOJIa K JPEBECUHE, APYTHe MPU BBICOKOM TEMIIEpaType BBIIAEISIOT ra3bl, KOTOPbIE
MPENATCTBYIOT TOPEHUIO JPEBECUHBI.

MO0>kHO OCYIIECTBISATh KOMOMHUPOBAHHYIO 3AIUTY APEBECUHBI OT BO3TOPAHUS
Y THUEHUSI TyTeM J0OaBJICHUS B OTHE3AUTUTHBIE COCTABbl AHTUCENTUKOB ((hTOpHI Ha-
TPHS U JIp.), HE CHUKAIOIIMX OTHE3AIIUTHBIE CBOMCTBA COCTABOB.

BOoNBIIMHCTBO aHTUCENITUKOB U XUMHKATOB JIJIsl 3alIUThI APEBECHUHBI OT Hace-
KOMBIX M BO3TOpaHUs BPEIHO JEHCTBYIOT HA OPraHU3M YEJIOBEKA, BbI3bIBAasl OTpaBlie-
HUs, oxoru. [Ipu obpareHuu ¢ HUMH HY>KHO COOJII0/IaTh TpeOOBaHUS OXPaHbI TPY/a
U TEXHUKU O€30TTaCHOCTH.
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4.6. O011asi TeXHOJIOTHUSI MOJIYYEeHHsI CTPOUTEIbHBIX MATEPUAJTIOB U3 IPeBeCHHbI

B 06HICM BHUAC ITOCIICAOBATCIIBHOCTL TCXHOJOTHUYCCKHUX ITAIIOB ITOJTYUYCHUSA

MaTepuaJioB U M3JEIUN M3 JPEBECHUHBI BKIIOYACT B Cce€0s BBIMIOJTHEHUE CIICAYIOIINX
OTIepaLvNi:

Banka neca — Ilonyuenue 0enosoii Opesecunvl (0c60004cOeHUe OM KPOHDBL, CYUKO8 U
KopHell) — Packpvimue denoesoti opesecunvt — llonyuenue nuiomamepuanos —
Cywxa — Hzeomosnenue Heobxooumwix uzdeauii — COopKa d1emeHmos, nouydenue
koHcmpykyuu — IIponumxa koncmpykyuu — Cywka — Oxpawusanue — Cywka
— Omnpaexa nompebumernio

4.7. MaTepuaJibl U U3/1eJIMs U3 IPEeBECUHbI

Kpyrable necomarepuajbl U3roTaBIMBalOT U3 CTBOJIA JEpeBa MyTEM pacIu-
JIOBKM Ha OTPE3KU pa3HOU IJUHBIL. B cTpouTenbCcTBE UCIONB3YIOT TJIaBHBIM 00pa3oM
OpeBHa Kak B KPYIJIOM BUJE, TAK U B KAUECTBE ChIPbs AJIs1 BBIPAOOTKHU MUIOMaTepua-
joB. Kpyribele necomarepuanbl MO TONMIMHE (AUAMETPY) pa3leisiloT Ha MEJKHUE
(muametpom 6...13 cm), cpennue (14...24 cm) u kpynusie (26 u 6onee cm). bonee
TOHKHE YaCTH CTBOJIA WM TOHKUIL Jec (0T 3 0 7 CM) CTPOUTENN HAa3bIBAOT KEPASIMU.

IMniiomarepuanbl 0 TeOMETpUYECKO (hopMe U pa3zMepaM MOIMEPEYHOro ce-
YEHUs JIENAT Ha IJIACTUHBI, YETBEPTHHBI, OpYyChs, NJOCKU, ropObuib (puc. 4.12). Ilo
xapakTepy o0pabOTKu NUIOMaTepuaibl AT Ha 00Ope3HbIe U HEOOPE3HbIE.

Puc. 4.12. Buael nunomarepuaios:
1 — nactunsr; 2 — 6pychs; 3 — yeTBepTHHA; 4 — TOPOBLIB;
5 — HeoOpe3Has 1ocKa, 6 — uncTooOpe3Has Jocka

78



Crtporanbie u ¢gpe3epoBaHHbIe JeTaau (IOTOHAXKHbBIC JAETANIN) — JIEMEHTHI
HEOOJIBIIIOTO MOMNEPEYHOTO CeYeHUsl, 00padoTaHHbIE HA CTAaHKAX: JIOCKU U OpyCKHU
JUTSI TIOKPBITHS MOJIOB, IJTMHTYCHI, HATUYHUKY, TopyuHH (puc. 4.13). Jocku u 6pycku
JUTS TIOJIOB HA OJHOM KPOMKE UMEIOT 11a3, Ha APYyrou — rpeOeHb s IIIOTHOTO COeu-
HEHUs 3JIEMEHTOB M 00ECIEUYEeHHS JKECTKOCTH moJja. [nuHTyca ciykaT ais 3aelKku
YIJI0B MEXKIY TOJIOM UM CTEHaMM; TTOPYYHHU M HAJTUYHUKHU JUIsi OOLIMBKHU JABEPHBIX U
OKOHHBIX KOPOOOK.

Puc. 4.13. Ctporanslii u poQUIMPOBAHHBIN MOTOHAK:
1, 2 — mmyHTOBaHHBIE JOCKU C MPSIMOYTOJIBHBIM U TPEYTOJIBHBIM I1a30M U TPEOHEM;
3 — (anplLIOBaHHBIE JOCKH (B YE€TBEPTH);
4 — IIMHTYC; 5 — HATUYHUKA

CronsipHble U3/1eJUsl — OKOHHbIEC U JIBEpHBIE OJIOKU, IEPETOPOJIKH U MaHENU
JUISL KWJIBIX M TpaxaaHCKux 3aaHuid. l1luToBble nBepH IMpencTaBisioT coOoi nepe-
BSHHYIO paMmy, 3all0JIHEHHYIO CIUIOIIHBIM WM ITyCTOTHBIM 3allOJIHEHUEM U OOJIUII0-
BaHHYIO C 00EUX CTOPOH MITIOHOM, TBEPJIOM JIPEBECHOBOJIOKHUCTON TUIMTON WUiU (a-
HEpOM.

CrossipHBIEC IVIMTHI COCTOSIT U3 BHYTPEHHEIO IIHUTA, U3TOTOBICHHOTO U3 Y3-
KHUX peek (OCHOBA) U HAKJIECHHOI'O Ha IIUT C 00EUX CTOPOH ILIMOHA B OJAWH WM JBa
cios (auueBoil 1 000poTHbIe ciaou). CTOISPHBIE MITUTHI MOTYT UMETH JUIHHY 10 2500
MM, IUAPUHY — A0 1525 MM, TomumHy — 10 30 mMm. CTONSpHBIE TIIUTH TPUMEHSIOT
IIPU U3TOTOBJIEHUU JIBEPE, IEPETOPOIOK, MOJIOB, a TAKKE IIIUTOBON MeOeH.

Ilapker pa3nensOT Ha IUTYYHBIM, MAPKETHBIE IJOCKH, MAPKETHHIC IIMTHI.
[ Ty4yHslid TApKET, U3rOTaBIUBAEMbId U3 OyKa, Ay0a, sICEHs, COCTOUT U3 OTIEIbHBIX
MJIAHOK (JIOIIEYEK), UMEIOIIUMX Ha KpOMKaxX M TOpIAaX IIMYHT U rpeOeHb IS COeau-
HEHUS Mexay co0oi. OH MPOCT B U3rOTOBJICHUHU, HO TPEOyeT 3HAUUTEIHLHOTO Pacxo-
Jla CBIPbsI U 3aTPaT Ha YKIIAJIKY.

[TapkeTHBIE TOCKH COCTOSIT U3 JIBYX cJioeB. HuxkHuUii cioil (0OCHOBaHUE) COCTO-
UT U3 Ppe3epOBaHHBIX OPYCKOB WM JOCOK. BepxHuii cioil (JIuiieBoe MOKPHITHE) — U3
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OJIMHAKOBBIX MAPKETHBIX MUIaHOK. O0a Cosi MPOYHO CKJIEEHBI MEXKIY COOOW BOMIO-
cTorMkuM kiieeM. [lapkeTHbie mocku n3rotaBiauBaroT ammHOM 1200...1300 mm, mupu-
HoH 145 u 160 MM u TommuHoM 25...27 MM. Ilo cpaBHEHUIO C TYYHBIM MMAPKETOM
OHM HUMEIOT Psiji MPEUMYLIECTB: MEHBIIUN pacXol IPEBECHHBI LIEHHBIX MOPOJ, BO3-
MOXHOCTh MEXAHU3ALMU U aBTOMATHU3allUH IPOU3BOJCTBA, CHUKEHUE TPYJOEMKOCTH
Y YCKOPEHHUE MPOLECCa HACTUIIKU NAPKETHOTO MOJIA.

[TapkeTHbIE HIUTHI COCTOSIT U3 JIPEBECHOTO OCHOBaHUS, COOPAHHOIO U3 JOCOK
ui OpycheB, HA KOTOPOE HAKJICCHBI MApKETHBIC IUIAHKH, PACIOJIOKCHHBIC B IIaX-
MaTtHOM Topsiike. [I[uThl coequHAIOTCA MeXIy COOOM C MMOMONIBIO BKIaJAHBIX TOPIO-
BBIX IITOHOK WX B a3-rpedeHs. Mx BoimyckaroT pazmepoM 400x400 n 800x800 M.

®anepa npeacTaBiIsieT cOO0H JTMCTOBOM MaTepHall CKJICCHHBIN U3 Tpex U 00-
Jee clIoeB JdylleHHoro mimoHa. [IInoH, ToOHKas HenmpepbiBHAs CTPYXKKa, MOITYYalOT
JYIIEHUEM UJIM CTPOTAHUEM pacIiapeHHbIX OpeBeH. JIMCTHI MIMOHA CKIEUBAIOT MEXKTY
co0oM, pacronaras UX Tak, 4YTOObI HANpPaBJIECHUE BOJIOKOH B CMEXKHBIX JIUCTAX ObLIO
B3aMMHO TEPHEHANKYJISIPHbIM. Takasi KOHCTpyKius (aHepbl obecrneunBaeT el pas-
HYIO IPOYHOCTh BO BCEX HAIPABICHUSX, MATYIO PACTPECKUBAEMOCTh U KOPOOJICHHE.

B crpouTtenbcTBe NpuMeEHSIOT (paHepy Tpex BUIOB: KieeHyo, Mapok OCD, OK
u ®BA; dexopamusnyro (JAD) n 6axenusuposannyto (CkiieeHHyto heHnonpopmabie-
TUIHBIMU KIICSIMH).

[To Bumy 06paboTKH MOBEPXHOCTH (paHepa MOKET ObITh HENUIM()OBAHHON WU
nuIM(OBAHHOU C OJTHOM WJIM IBYX CTOPOH.

JlpeBecHocTpysxkeunbie manThl (JICII) wu3roraBauBarOT NyTeM TOPSYETrO
MPECCOBAHUS CIEIUATBLHO MPUTOTOBICHHBIX JPEBECHBIX CTPYXKEK C TEPMOPEAKTHB-
HbIMH nouMepamMu. CTpyKKy MOJIy4aroT U3 OTXOJI0B AEpeBO0OpadOTKHU, PaHEPHOTO
1 MeOEJNBbHOrO MPOM3BOJCTBA. B KadecTBE NEKOPATHBHON OTACIKH, 3al[UIIAOIICH
IUTUTHI OT YBJIQXHEHUS M UCTUPAHUS, NPUMEHSIOT MOJUMEPHbIE TJICHOYHBIC MaTe-
puaibl U Oymary, MpONUTaHHYIO CMOJIaMH. [[71s1 mpuianus miMtaM OMOCTOMKOCTU B
MOJINMEPHO-CTPY>KEUHYIO Maccy I00aBistoT aHTHCENTHKU. C IeIbl0 YMEHbIEHUS
HaOyXaHUs IUTUT BO BJIQXXHOM BO3/yX€ B MCXOJHYIO MacCy BBOJST ruapododusyro-
[I1€E BEILIECTBA.

JlpeBeCHOCTpYKEUHBbIE TUIUTHI BBIIYCKAKOT PA3JIMYHOM CPEAHEU IUIOTHOCTHIO:
O4eHb BBICOKOIT (pm = 1,0...0,81 r/cm®); BBICOKOIT (pm = 0,8...0,66 r/cm’); cpexareit
(pm = 0,65...0,51 r/em’); Manoit (pm = 0,5...0,35 r/cm°); ouenb Manoii (pn < 0,35
F/CMS). [1nmuTel cpenHen U BBICOKOM TUIOTHOCTBIO MTPUMEHSIIOT KaK KOHCTPYKIIMOHHBIM
Y OTAEJOYHBIM MaTepuall. [ImuThl Masiol MJIOTHOCTBIO CIYKAaT B KAYE€CTBE TEIIO — U
3BYKOHU3OJISALINH.

J{peBeCHOBOJIOKHUCTBIE IUIMTHI W3TOTOBJISIOT MyTEM TOPSYEro MPECCOBAHUS
BOJIOKHUCTOM MacChl, COCTOSAIICH U3 APEBECHBIX BOJIOKOH, BOJIbI, HAIIOJHUTENEH, T10-
JuMepa U J100aBOK (QHTUCENTHUKOB, aHTHUIIUPEHOB, TUAPOGOOU3YIONIMX BEIIECTB).
Bosnokna mosydaroT U3 OTXOJ0B JepeBOOOPadATHIBAIOIINX MPOU3BOJCTB, MPOBAPU-
BaIOT B |...2-MPOIEHTHOM pacTBOPE €IKOTO HATpa JJIsl HEUTpaaIu3aluu CMOJUCTBIX U
CaxapHCThIX BEIIECTB, CMEIIMBAIOT C KOMIIOHEHTAMU U MEPENAl0T B OTIWBOYHYIO
MaluHy. 3/1ech Macca 00€3BOKUBAETCS, YIUIOTHIETCS, pa3pe3aeTcs Ha IUIUTHI, KOTO-
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pbl€ HaIPaBJISIIOTCS B POJIMKOBYIO CYIIMJIKY. J{JIs oTydeHus TBepAbIX IUIUT HEOOXO-
MO TIPECCOBAHUE MAcCChl, KOTOPOE OCYILECTBIAETCS HA TUIPABIMYECKUX IMpeccax
npu Temreparype 150...165 °C.

BhIlTyCKalOT IIIMTHI MSTH BUAOB: c8epxmeepovie, CPEIHEN MIOTHOCThIO OoJiee
950 kr/M® W TpemenoM NpOYHOCTH mpH m3rnbe R, > 50 MIla; meepovie
(pm > 850 kr/M, Ry, > 40 MIla); noaymeepovie (pm > 400 xr/m’, Ry, > 15 MITa);
usonayuonno-omoenounsie (pm = 250...350 kr/m°, Ry > 2 MIla); usonsyuonnsie
(Pm < 250 kr/™°, Ry > 1,2 MITa).

Tsepovie naumol UMEIOT TOJIIMHY 3...8 MM, U IPUMEHSIOT UX ISl YCTPOMCTBA
NEPErOpPOJOK, MOJIIMBKA MOTOJIKOB, HACTHIIKH I0JOB, JJISI U3TOTOBJICHHS JBEPHBIX
MOJIOTEH ¥ BCTPOEHHON MEOeH.

H3zonayuonno-omoenounvie naumsl OOIUIIOBBIBAIOT CUHTETUYECKOM MIIIEHKOM C
IPOKJIAJIKOW OyMaru moj UBET U TEKCTYPY APEBECHHBI LIEHHBIX MOpoa. VX BhImycKa-
I0T TaK)K€ C MaTOBOM MOBEPXHOCTHIO, OKPAIIEHHBIMU BOAOSIMYJILCMOHHBIMU KpacKa-
MU. DTHU TUTUTHI TPUMEHSIOT JIJIs1 OOJIUIIOBKU CTE€H U TTOTOJIKOB.

H3zonayuonnvle OpeeecHOB0IOKHUCIbIE NAUMbl HAXOIAT IIMPOKOE MPUMEHE-
HUE B BUJIE TEIUIO- U 3BYKOU3OJISIIMOHHOTO MaTepuaia.

JIpeBeCHO-CJIOMCThIE MJIACTUKHU — JIUCTHI WM IUTUTHI, U3TOTOBIICHHBIE U3 Y-
IIEHOT'O LIIOHA, IPOIUTAHHOTO U CKJIEEHHOT'O PE30JIbHBIM (heHOoI(popMabIeTruIHBIM
nomumepoM. [lnmactuk oTnnuaercst OoT ¢aHepbl OoJybLIEH CpelHel IUIOTHOCTBIO
(1,25...1,33 F/CM3) 1 007amacT BBICOKMMH MEXaHHYECKHMMH CBOWCTBAMH
(Rpacr = 140...200 MIla, Ry, = 150...280 MIla). OTu nmacTuku CTOUKH K AEHCTBUIO
MaceJl, paCTBOPUTEIIEH, MOIOLIUX CPEACTB; XOPOILIO COMPOTUBIISIIOTCS UCTUPAHUIO.

KiieeBble KOHCTPYKIIMM — KPYITHOPA3MEPHBIE 3JIEMEHTBI, H3rOTOBJISIEMBIE Y-
TE€M CKJIEMBaHUsl HEOOJBIINX JEPEBSHHBIX 3arOTOBOK JIPYT C IPYroM, a MHOTJA U C
apyrumu Marepuanamu. KieeBble nepeBsSHHbIE KOHCTPYKILWHU, WU3TOTOBIISIEMbIE Ha
BBICOKOTIPOYHBIX M BOJIOCTOMKHUX TMOJUMEPHBIX KJIESX, OTIIMYAIOTCS MEHbBIIEeH mac-
COM, OOJIBIIEH MPOYHOCTHIO, BOJOCTOMKOCTBIO, YeM OObIUHbIE KOHCTPYKIIUH U3 JIepe-
BSHHBIX 3JIEMEHTOB, COEIMHEHHBIX C IMOMOIIBIO0 BPYOOK, IIMOHOK, rBo3aei u T.1. Ta-
KH€ KOHCTPYKIIMH YKOHOMHYHBI, TTOCKOJIbKY JIJISl UX U3TOTOBJICHUS MCTIOIB3YETCS Ma-
JIOTIPOYHAs M pa3HOCOPTHAs! IpeBECHHA.

CxiierBaHuE JIPEBECUHBI JIJISI PA3IMYHBIX KOHCTPYKIIUN MPOU3BOJIUTCS B 3aBO-
JICKUX YCIIOBUSIX U HAUYMHAETCS C CYLIKU IMUJIOMaTepuasoB. 3aTeM U3 JI0COK BbIpe3a-
10T Je()EeKTHbIE MECTa U HEAOMYCTUMBIE MMOPOKU U (Ppe3epyroT. 3arOTOBKUA CTHIKYIOT
Ha KJIEAX U 3alpPECCOBBIBAIOT, MOCJE Yero NITU(YIOT U MOKPHIBAIOT JIAKOKPACOYHBIMU
MaTepualaMH JIJIsl 3alUThI OT YBJIA)KHEHUS U BO3TOPaHHUSI.

Ha ocHOBe KJI€EHBIX AJIEMEHTOB MOJIYYaloT IJIOCKWE KOHCTPYKIUU — OaJIKH,
apku, ¢epmbl (puc. 4.14) U TpOCTpaHCTBEHHbIE — OOOJOYKH, CBOJBI, KyIOJa
(puc. 4.15).

[Tnockue kieeHble NepeBSIHHbIE KOHCTPYKIIUU CIIOCOOHBI MEPEKPHIBATh 3HAUM-
TeJIbHBIE 110 pazMepam nposeTsl (10 100 m).

JlepeBsiHHbIE KOHCTPYKIIUU XOPOLIO MPOTUBOCTOAT LIEJIOMY PSIIy arpeCCUBHBIX
BO3JCHUCTBUM, TOJ JEWCTBUEM KOTOPBIX APYTrHE€ MaTepUalibl pa3pylIatoTCs BeCbMa
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UHTEHCUBHO. X MOXHO HCIIOJIb30BaTh IMpHU CTPOUTCIILCTBEC HpeI[HpI/IHTI/Iﬁ I10 IIPOU3-
BOICTBY CCpHOﬁ KHCJIOTBI, B I€XaX, CBA3aHHLIX C IIPOM3BOJACTBOM CBHHIA, MCIH,
IMUHKA, a TaKXKC CKJIaJ0B MHHCPAJIBbHBIX yno6peHHﬁ. HpI/IMeHGHI/Ie KJICCHBIX ACPC-
BsSHHBIX KOHCTpYKIII/IfI oOecrneynBaeT YKOHOMHMIO CTaJId M OCTOHA.

Puc. 4.14. Buapl iIOCKUX KIIEEHBIX U3ICITNMN:
a, O — TByTaBpOBbIE OANTKU; 6 — OJIOK U3 JOCOK; & — KJIeeHast apKa H3
MOJTyapoK; 0 — KieeHas pepma

Puc. 4.15. OcHOBHBIE BUIbI IPOCTPAHCTBEHHBIX IEPEBAHHBIX
KOHCTPYKITUH B MMOKPBHITUSIX (KYIOJIa, CBOABI, 000TOYKHN)
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KonTpoabHbBIe BONPOCHI

1. JTaiiTe onpeneneHre CTpPOUTEILHBIM MaTepruaiaM U3 JPEBECUHBI.

2. HazoBuTe NMoJI0KUTENbHBIE U OTPUIIATEIbHBIE CBOMCTBA IPEBECUHBI.

3. OxapakTepu3yiTe CTpOEHUE U COCTAB JIPEBECUHBI.

4. Kakue OCHOBHBIE JPEBECHBIE MOPOJbI NMPUMEHSIOTCS B CTPOUTEIHCTBE?
OxapakTepu3yiTe 3TU OPObl U UX OCHOBHBIX MPEICTABUTEIICH.

5. [lepeuncnure pusndeckre CBONCTBA IPEBECUHBI.

6. Kakue BUbI BIIaKHOCTH Pa3IinyaroT U JPEBECUHBI?

7. HazoBHUTE OCHOBHBIE MEXAHUYECKHUE CBOMCTBA IPEBECUHBI.

8. Uto npencraBisieT coO0M CTaHAApTHAs BIAXHOCTh ApeBecuHbl? Kakoe 3Ha-
YEHUE UMEET CTaHAAPTHAs BJIAXKHOCTh?

9. Uro mpencraBisitor coboii mopoku apeBecuHbl? Ha kakue cBOMCTBa OHH
OKa3bIBAIOT BIMSIHUE?

10. Yro nmpencraBisaoT co0oit cyuku? 1o kakum npuszHaKaM KJI1acCUPUIUPYIOT
CYUYKH B JIpEBECHHE?

11. HazoBuTe nopoku (popmMbl CTBOJIA APEBECHHBI.

12. Ha3oBuTe NOPOKHU CTPOCHUS JPEBECHUHBI.

13. Kakue Bri 3HaeTe ciocoObI 3alIUTHI IPEBECUHBI OT THUEHUS ?

14. Ha3zoBute ciocoObl 3alIUThI IPEBECUHBI OT BO3TOPAHMUSL.

15. Tlepeuncnure METObI 3aIIUTHI APEBECUHBI OT MOPAKEHUS HACEKOMBIMHU.

16. OnwuiuTe OOUIYI0 TEXHOJOTHIO TOTYYCHHs] CTPOUTEIBHBIX MAaTEPHUATIOB H
W3EIUN U3 JPEBECUHBL.

17. Kakue cTpouTesibHbIE MaTEPUAIBI M U3JENHS MOTY4YatOT U3 IPEBECHHBI?

18. [lepeuncanTe OCHOBHBIE BHIBI MMJIOMATEPHAITIOB.

19. Yto npexacrasiseT coboit panepa?

20. Kakue ObIBaroT BUABI MapKeTa?

21. Kak mojy4aroT JpeBEeCHOCTPYKEUHbIE U IPEBECHOBOJIOKHUCTHIC IITUTHI?

22. Kakue KOHCTPYKIIMU W3TOTaBIMBAIOT U3 KiieeHOH Apeecunbl? [lepeunciu-
T€ TJOCTOMHCTBA KJIEEBBIX KOHCTPYKIIUM.
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PA3JIEJ 5

KEPAMMNYECKUE MATEPHUAJIbI U U3AEJIUSA
5.1. O0mme cBexeHNs

Kepamuueckumy Ha3bIBalOT HMCKYCCTBCHHBIC KaMEHHBIE MaTEpUANIbI, H3TOTOB-
JsieMble U3 TJIMH WM X CMeced ¢ J00aBKamu myTeM ()OPMOBAHUS M TOCIICTYIOMIETO
oOxnra. HazBanue «kepamuKay» IMMPOUCXOIUT OT IPEYECKOro ciioBa «keramosy — rimmxa.

['muHBI Beerma ObUTH OJHUM W3 OCHOBHBIX BHIOB CTPOWUTEIHHBIX MAaTEPHUAJIOB.
VYxe 8000 neT 10 H.3. TIIMHBI TPUMEHSIIUCH B HEOO0XOKECHHOM BHJIE VIS TJIIMHOOWT-
HOTO CTPOMTENLCTBA U U3rOTOBJIEHUSI caMaHHOro kuprnuya. 3500 set 10 H.3. — BpeMms
Hayayia MPUMEHEHHs KepaMuyeckoro kupnuyda, a 1000 et 10 H.3. — riIa3ypoBaHHOTO
kuprnuya u yepenuibl. C ceperHbl epBoro Thicsiuenetus B Kurae HaunHaeTcst mpous-
BOJICTBO m3zenuii u3 ¢gapdopa. B Poccun nepBbiii KUpNUUHBINA 3aBOJ] ObLI MOCTPOEH B
Mockse B 1475 r., a B 1744 rony B IletepOypre Hauan paborath nepBblii Gapdopo-
BbIi 3aBoj1. B xonte XVIII - cepenune XIX B. 6ypHOE pazBUTHE METAILTYPrUYE€CKOM,
XUMUYECKON U AJIEKTPOTEXHUYECKON MPOMBINIICHHOCTH MPUBEIO K PAa3BUTHIO IPO-
W3BOJICTBA OTHEYIOPHOMW, KUCIOTOYITOPHOM, IIEKTPOU3OJISIIMOHHON KEPaMUKU U TUIH-
TOK [yt mojioB. C Hayana TEKyIEero CTOJETHs MOMYYHIO Pa3BUTHE MPOU3BOACTBO d(h-
(EKTUBHOTO KUPITMYA M IYCTOTEIBIX KaMHEH I BO3BEICHHS CTCH W TIEPEKPHITHH, a
TaKKe KePAMUYECKUX TITUTOK JIJIi BHYTPEHHEW M HApYKHOW OTACIKUA W CaHUTAPHO-
TEXHUYECKUX M3eTHid. B mocieanee Bpemst MOMyYHIo pacipoCcTpaHEHHE TIPOU3BOCTBO
CTEeIUATBHON KePaMHUKH C YHUKAJIBLHBIMU CBOMCTBAMH JIJISI HY)KIT SIICPHON SHEPTETHKH,
MAaIIMHOCTPOCHHUS, JIEKTPOHHOM, pAaKETHOU U IPYTUX OTpaciiel MPOMBIIUIEHHOCTH.

Bo3MoxHOCTH TIOTTy4eHHsT JTFOOBIX 3aJJaHHBIX CBOMCTB, IIMPOKAas HOMEHKJIATYpa,
OoJbIITNE 3amackl TOBCEMECTHO PACIPOCTPAHEHHOTO CBHIPhS, CPABHUTEIbHAS MIPOCTOTA
TEXHOJIOTHH, BBICOKAsI TOJTOBEYHOCTh M IKOJOTHUYECKasi O€3BPEIHOCTh KEPAMUIECKUX
MaTepUaJIOB 00ECIIEUMBAIOT UM OJJHO WX TIEPBBIX MECT 10 3HAYMMOCTH U 00BEMaM TIPO-
W3BOJICTBA CPENIU APYTUX CTPOUTEIHHBIX MATEPUATIOB.

5.2. Knaccuduxkanus u3aeuid CTPOUTEIbHOM KepaMUuKH

Kepamuueckue Matepualibl U U31EIUs KIACCUPUITUPYIOT MO PsIIy MPU3HAKOB.
1. Ilo nasnauenuro:

- CTEHOBBIE (KUPITUY U KAMHH);

- 00JIMILIOBOYHBIE (JIMLIEBOM KUPINY, TUTUTKH);

- KpOBEJIbHBIE (UEPETINLIA);

- JIJIs IOJI0B (TUTUTKH JIJ151 TIOJIOB);

- JUISL IEPEKPBITUH (ITyCTOTENbIE KAMHU);

- JUIs1 TOPOT U MOA3EMHBIX KOMMYHUKAIUH (KITMHKEPHBIN KUPITUY U TPYObI);

- CAHUTAPHO-TEXHUYECKHUE (PAKOBUHBI, YHUTA3bI);

- KHUCIJIOTOYTIOPHBIE;
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- TEMJIOU30JISIIMOHHbBIE (JIETKUI KUPIIHY ),

- OTHEYTIOPHBIE (OTHEYTIOPHBIN KUPINY);

- 3aTOJTHUTENHN JIsl 0ETOHOB (KepaM3HT, arjIoNIOpHT);

- IEKOPaTUBHO-XY I0’KECTBEHHBIC (TIOCyAa, Kadep).

2. Ilo cmpyxmype:

- TIOPUCTBIC, C BoJOMOrIIONIeHHeM Ooiiee 5 % (Kupnud U KaMeHb, U3/CHs JUIs
KPOBJIA U TICPEKPBITH, TPYyObI);

- IUTOTHBIE, C BOJOIIOTJIONEHHEM MeHee 5 % (KIMHKEePHBIN KHPIHY, TUTUTKA JJIS
10JIOB, (hasiHCOBBIE, (DapdhOpOBBIC U3IEIHS).

5.3. C])Ipbe AJIA TIPOU3BOACTBA KEPAMHUYECCKUX MAaTEPHAJIOB U I/I3)IeJII/II7[

OCHOBHBIM CBHIPbEBBIM MATE€PUATIOM JIJISl IPOU3BOJICTBA KEPAMUUYECKUX U3IEIUN
SBJISIETCS TJIMHA, IPUMEHsIeMasi B YUCTOM BHUJE, a Yallle B CMECHU C Pa3IU4HbIMU JI0-
0aBKkamH (OTOILIAOIIMMHE, TOPOOOPA3YIOIIUMH, IJIABHAMH, TIACTU(PHUKATOPAMH H JIP.).

5.3.1. I'nunucmoe covipve

['muHBI IpeIcTaBIAIOT CO00M 0CaIoUHbIE TOPHBIE TOPO/IbI, KOTOPHIE CIOCOOHBI
IpU CMEIIUBAaHUHU C BOJIOM OOpa30BBIBaTH IUIACTMYHOE TECTO, MEPEXOJSINEe MOCIe
00HuTa B BOJOCTOMKOE ¥ MPOYHOE KAMHEBUIHOE TEJIO.

['manucteie yactunpl umeroT pasmep 0,005 mm u menee. [IoMuMO TIIMHMCTBIX
YaCcTUI] B COCTaBE CHIPhS COJEP)KATCS THIJICBUIHBIC YACTHIBI C pa3MepaMH 3epeH
0,005...0,16 MM u mecuanbie YacTHIIBI C pazMepamiu 3epeH 0,16...2 mm.

[ MUHICTBIC YaCTUIHI UMEIOT TUTACTHHYATYIO (DOPMY, MEXTy KOTOPBIMH TIPH CMa-
YUBAaHUHA OOPA3yIOTCS TOHKHE CJIOM BOJBI, CIOCOOCTBYIOIIME HAOyXaHWIO YaCTHI[ U
CKOJIRKEHUIO UX OTHOCUTEIILHO JIPYT Japyra 6e3 motepu cBsi3HOCTH. [losTOMy rimHa,
CMEIIIaHHAasl C BOJIOM, JaeT JIETKO (pOopMyeMylo TUIaCTU4Hyr0 maccy. llpu cymike rim-
HSTHOE TECTO TepsieT BOJly U YMEHbBINAETCs B 00beMe (BO3IyIIHAs ycaka). Uem Oosblie B
TJIMHUCTOM CBIPhE TJIMHUCTBIX YACTHUII, TEM BBIIIE IIACTUYHOCTH W BO3AYIIHAS yCaIKa
rJUH. B 3aBUCUMOCTH OT 3TOTO TIIMHBI TIOJPA3/IEIISIOTCS Ha BBICOKOIIJIACTUYHBIE, CPE/I-
HEIUTACTUYHBIC, YMEPEHHO TUIACTUYHBIC, MAJIOTUIACTHYHBIE U HETUIACTUYHBIC.

BoicokomiacTH4HbIE ITTMHEI UMEIOT B ¢BoeM cocTase 110 80...90% IIIMHUCTBIX
YaCTHIl, YUCJIO TUIACTUYHOCTU OoJiee 25, BoAONOTpeOHOCTL Oosee 28 % u Bo3ayli-
Hyto ycaaky 10...15 %.

CpeaHe- 1 yMepeHHO IJIACTHYHBIE TIMHBI UMEIOT B cBoeM cocTase 30...60 %
TJIMHUCTBIX YACTHI], YUCJIO TUIACTHYHOCTH 15...25, BomomotpedHocTh 20...28 % n
BO3AYIIHYIO ycanaky 7...10 %.

MaJionjiacTHYHBIE TJIMHBI UMEIOT B ¢cBOEM cocTaBe oT 5 % mo 30 % riauHu-
CTBIX YacTHIl, BogonoTpeOoHocTh Menee 20 %, uncno miactTudHocT 7...15 U BO3-
OYUIHYIO ycaaky S...7 %.

HemacTuuHble rJMHbI HEe 00pPa3yIOT MJIACTUYHOE TECTO.

['uHBI ¢ copepKaHUeM TIIMHUCTHIX JacTull 0osee 60 % Ha3BIBAIOT «KUPHBISY.
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OHM OTIMYAOTCSI BBICOKOW YCAIKOW, JJISi CHIKEHHUS KOTOPOM B HUX J0OABISIIOT OTO-
niaromme 100aBku. ['MMHBI ¢ coepikaHueM rIIMHUCTHIX yacTul] meHee 10...15 % na-
3bIBAIOT «TOLIUE», B HUX IMPHU MPOU3BOJICTBE U3JEIUI BBOAAT TOHKOJIUCIIEPCHBIE JO-
0aBKkH, HarlpuMep, OEHTOHUTOBYIO TIIMHY.

['panynoMeTpudecKkuil COCTaB IJIMH TECHO CBSI3aH C MUHEPAIOTHMYECKUM CO-
craBoM. [lecuanbie 1 NbUIEBUIHBIE (DPAKIIMU MTPEACTABICHBI ITABHBIM 00pa30M B BU-
JIe OCTAaTKOB MEPBUYHBIX MUHEPAJIOB (KBaplia, MOJIEBOTO IIIMaTta, CItoAbl U ap.). [nu-
HUCTBIC YACTHIIHI B OOJBITMHCTBE CBOEM COCTOSAT M3 BTOPUYHBIX MUHEPAIOB: KaOIH-
auta Al,03:2S10;-2H,0, moatmopmmionnta Al,03-2S10,-4H,0, ruapociroas.

['muHBI ¢ IpeobIamammM CoAepKaHueM KaoJIMHUTa UMEIOT CBETIIYIO OKpa-
CKY, CJ1ab0 HaO0yXaloT MPHU B3aUMOJICHCTBUU C BOJOW, XapaKTEPU3YIOTCS TYTOILIaBKO-
CThI0, MAJIOTJIACTUYHBI U MAJIOUyBCTBUTEIIbHBI K CYIIIKE.

['nuHbI, copeprkaiiue MOHTMOPUIUIIOHUT, BECbMA IUIACTUYHBI, CUJIBHO Ha0yxa-
10T, YYBCTBUTEJbHBI K CYIIKE U OOXKHUIY C MPOSIBICHUEM HCKPUBJICHUS WU3JEIUN U
pacTpeckuBanus. BricOKoMCIIepCHBIE TIMHUCTBIE MOPOJII C MPeoOIiaalouM COo-
Jep’)KaHUEeM MOHTMOPWUIOHUTA Ha3bIBAIOT OenmoHumamu. CopepkaHue B HUX yac-
tuil pazmepom menee 0,001 mm mocturaet 85...90 %.

OO6pa31sl ¢ mpeod1alaHieM B TIIMHUCTOM YacTH TUIPOCIIOIUCTHIX MUHEPAJIOB
XapaKTEePU3YIOTCS MPOMEKYTOUYHBIMU MOKA3aTEISIMUA TJIACTUYHOCTH, YCAJIKU U YyB-
CTBUTEJIBHOCTH K CYIIIKE.

XUMHUUYECKHIM COCTAB TJIMH BBIPAXKAETCS COJICPKAHUEM U COOTHOIIEHUEM pas-
JUYHBIX OKCUIOB. B KepaMHUueCKOM ChIphE COJACPKAaHHE BAXKHEHIIMX OKCHUIOB KO-
aednercss B mmpokux mpenenax: SiO, — 40...80 %; AlLO; — 8...50 %;
Fe,0O3—0...15 %; CaO - 0,5...25 %; MgO - 0...4 %.

C yBemmuenuem cozepxkanus Al,Oz; OBBIIACTCS MIACTHYHOCTh U OTHEYIIOP-
HOCTh IJIMH, a C TOBBIINICHHEM cojaepkanus SiO, IMIaCTHYHOCTh TJIMH CHHYKACTCS,
YBEIMYMBACTCSI TOPUCTOCTh, CHUKAETCS MPOYHOCTh 000X KEHHBIX u3nenuil. [Ipu-
CYTCTBUE OKCHJOB JK€JI€3a CHIKAET OTHEYNOPHOCTh TIJIMH, TOHKOJHWCIIEPCHOTO W3-
BECTHSIKA MPHUAAET CBETIYI0 OKPACKY M MOHUXKAET OTHEYNMOPHOCTh IJIMH, a KaMHe-
BHUJIHBIC BKIIFOUEHUS €TO SIBJISIOTCS MPUYMHAMM TOSIBICHUS «JIyTUKOB» U TPELIUH B
kepamuuecknx maaenusax. Oxcunbl menounbix metawioB (Na,O u K,O) sBustoTcs
CWJIbHBIMHU TIJIABHSAMM, CIIOCOOCTBYIOT TOBBINICHUIO YCAJKU, YINIOTHEHUIO Yeperika u
MOBBIIIEHUIO €r0 MPOYHOCTH. Hannuve B TIIMHUCTOM CHIPhE PACTBOPHUMBIX COJIEH
CyJb(aToOB U XJIOPUIOB HATPHSs, KaJbLIMS, MAarHusi U Kejie3a BbI3BIBACT MOSIBJICHUE
OeJIBIX BBII[BETOB Ha MOBEPXHOCTH U3JICTUH.

JI1st M3roTOBIEHUS OTACIBHBIX BUJIOB OTHEYTOPHBIX TETUIOU3O0JISIIIUOHHBIX W3-
JeJTUi TPUMEHSIIOT TJIMHUCTOE ChIPhE U3 TPEIEeSOB U JUATOMUTOB, KOTOPBIE COCTOAT
B OCHOBHOM M3 aMOp(PHOTO KpeMHe3eMa, a JIJIsi IPOU3BOJICTBA JIETKUX 3aMOJTHUTENICH
UCIIOJB3YIOT MEPJIUT, IEM3Y, BEPMUKYJIUT.

B Hacrosiiee BpeMsi IpUpOIHbIE TJIMHBI B YUCTOM BHJIE PEIKO SBJISIOTCS MPHU-
TOJIHBIM CBHIPbEM [IJISl MPOM3BOJACTBA KEPAMHUECKUX M3AeNuil. B CBsI3U ¢ 3TUM uX
MPUMEHSIOT C BBEACHHEM JI00aBOK PA3IUYHOTO Ha3HAYCHMUS.
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5.3.2. /lobasku k znunam

Oromarwmue 100aBKUA BBOJSAT B IUIACTHUYHBIC TJIUHBI JJIsl YMEHbILICHUS yca-
KU TP CYIIKE U OOXKHUTe U MPEAoTBpallleHus AedopMalvii U TPEUIMH B U3JIETUSX.
Jist 3TUX 1eneid UCHOJB3YIOT AETHIPATUPOBAHHYIO TIMHY, IIAMOT, IIJIAKHU, 30JIbI,
KBapleBbld MecoK. JlernapaTUpOBaHHYIO TJMHY TIOJy4alOT HarpeBaHUEM 0
600...700 °C (motepst macTUYHOCTH). [IlaMOT M3TOTOBIISIIOT 0OKUTOM OTHEYIOPHBIX
i TyrommaBkux raud opu 1000...1400 °C ¢ mocienyommmM moMomiom.

IopooOpa3yronue 1060aBKM BBOJISAT IS MOBBIIICHHS] IOPUCTOCTU YEPENKa U
YIIYUIICHHS TETJIOU30JIAIIMOHHBIX CBOMCTB KepaMHUeCKuX u3nenuii. K HuM oTHOCST-
Csi: IPEBECHBIC OIUJIKU, YTOJIBHBIA MMOPOIIOK, TOP(SHAS MBUTh. ITH JO0ABKH SBISIOT-
Csl OTHOBPEMEHHO M OTOIIAIOIIUMH.

IlnaBHM BBOJAT C IENTBbIO CHIDKCHUS TEMIIEPATYPhI 00KUTA KEPAMUUCCKHIX H3-
nenuil (moJeBble MIIaThl, *Kejle3Has pyAa, OJOMUT, MAarHE3WT, TalbK, CTEKIO00M,
MEPJIUT).

I[nacTudpunupyomme 100aBKHA MPUMEHSIOT C IIEJIbI0 TMOBBIIICHUS IIACTUY-
HOCTH CBIPbEBBIX CMECEH MPHU MEHbIIIEM pacxojie Boabl. Cpelid 3TUX 100aBOK MIUPO-
KOC NMPUMEHEHHE MOJYyYHII OCHTOHUTOBBIC MIMHBI, 100aBku [TAB [10].

5.3.3. I'nazypu u anzoownt

HexoTopbie BUIBI KEepaMUUECKUX W3JCIUU JJISI TOBBIIICHUS CAaHUTapHO-
TUTUEHUYECKUX CBOMCTB, BOJIOHENPOHHUIIAEMOCTH, YJYUIlICHUS BHEIIHETO BHUJA TO-
KPBIBAIOT JEKOPATUBHBIM CJIOEM — TJ1a3ypblO UM aHTOOOM.

I'nasyps — crexioBuHOe nokpeitie TomuuHou 0,1...0,2 MM, HAaHECEHHOE Ha
MOBEPXHOCTh M3JIENUs U 3aKpeIIeHHOEe 00KUTOM. ['1a3ypu MOTyT OBITH MPO3pAYHbI-
MU U TIYyXUMHU (HEMPO3PAvYHbIMU) PA3IUYHOrO 1BeTa. JIJisi M3roTOBIEHUS Tia3ypu
UCIIOJIB3YIOT KBapIlEBbIN NMECOK, KAOJIUH, MOJEBOM IIMAT, COJIM MIETOYHBIX U IIEI0Y-
HO3EMEJIbHBIX METAIOB. ChIPhEBBIE CMECH PA3MAJIBIBAIOT B MOPOIIOK U HAHOCAT HA
MOBEPXHOCTH U3JIETUI B BUJIE TIOPOIIIKA WIIM CYCTICH3UH TTepe]] 0O0KUTOM.

AHro00M Ha3bIBaCTCS HAHECCHHBIN Ha M3JIeJIMe TOHKHUH CIION OeIoXryIencs
WIM IIBETHOW TJIMHBI, 00Opa3yloliel IIBETHOE MOKPHITHE C MATOBOW MOBEPXHOCTHIO.
ITo cBolicTBaM aHT00 JTOKEH OBITH OJIM30K K OCHOBHOMY YEPETIKY.

5.4. OCHOBBI T€XHOJIOTHH NTPOU3BOICTBA KEPAMUYECKHUX H3/1e Tl
[Ipun BceM MHOrooOpa3uu CBOMCTB, (OpM, pa3MepOB, HA3HAYEHUS U TEXHOJIO-
I'Mil U3TOTOBJICHUS] KEPAMUYECKUX M3/EMH OCHOBHBIE 3Tallbl UX MPOU3BOJICTBA MPU-
MEPHO OJMHAKOBBI U COCTOSIT U3 CIAEAYIOIIUX ONepalnid:
Hobviua cvipvesvix mamepuanoe — Cxnaouposanue — Iloocomoska — Dopmosa-

Hue uzdenutt — Cywka — Oboscue — Crraouposanue 20mosou npooyKyuu —
Omnpaska nompebumento
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Jlo0bI4a rJIMHBI OCYIIECTBIISIETCS. HA KaphepaxX NPEUMYIIECTBEHHO OTKPBITHIM
croco0oM 3kckaBaTopamu. JloObITasi riMHA TPAHCIOPTUPYETCS Ha MPEANpPUATHE
PEIBCOBBIM WJIM aBTOMOOUIIBHBIM TPAHCIIOPTOM U CKJIAIUPYETCS HA OTKPBITHIX CKJIa-
nax (MIMHO3aMacHUKaX ), pa3HOBUIHOCTH KOTOPBIX MPEACTaBICHbI Ha puc. 5.1.

Puc. 5.1. OTKpbIThIE CKIAbI TTTUHBIL:
@) KOTJIOBaHHBIU IITa0CIIb; 6) HA3EMHBIH IITA0CIIb;
6) IBYXBSIPYCHBIN IITa0CTb;
1 — yrenuTens (OMUIKA, MaThI); 2 — IIIMHA

IMoaroroBka maccbl. KapbepHasi riMHa B €CTECTBEHHOM COCTOSIHUM OOBIYHO
HEMPUTOAHA [l TTOIyYeHUsI KepaMuieckux m3aenui. C Lenpo NpHuIaHus TJIMHE He-
O0OXOJIUMBIX CBOWCTB MPOBOJAUTCA €€ 00pabdOTKa €CTECTBEHHbIM U MEXaHUYECKUM
criocobamu. EcTtecTBeHHass 00paboTKa Mojpa3yMeBaeT BbUICKUBAHUE JOOBITON TIH-
HbI B TeYeHUE |...2 JIeT npu NepuoANYeCcKOM YBIIAXXHEHNUN U BBICYIIMBAHUU, a TAKXKE
3aMOpPaXMBAaHUH M OTTAMBAaHUU C LENBI0 Pa3pyLICHUS NPUPOIHON CTPYKTYphl. Me-
XaHU4YecKass 00pabOTKa IJIMH MPOBOAUTCS C LENbIO YAICHUS KPYIHbBIX BKIOUYEHUN U
BPEIHBbIX IPUMECEN, U3MENbUEHUS TJIMH U 100aBOK U NEPEMEIINBAaHUS BCEX KOMIIO-
HEHTOB JI0 MTOJIyYEHHUsI OTHOPOAHOM U yA000pOopMyeMOil MacChl.

dopMoBaHHe W3eIHIl OCYIIECTBIISIETCS HECKOIBKUMHU CIOCOOAMH, KOTOPBIE
3aBUCST OT BHJIA TJIMHBI U €€ BIAKHOCTH.

IInacmuueckuii cnoco6 (POpPMOBaHUS MPUMEHSIIOT B CIy4asix MCIOJIb30BaHUS
CPENHEIIACTUYHBIX M YMEPEHHOIUIACTUYHBIX TVIMH BIIAXKHOCTBIO 18...25 %, ¢ yme-
PEHHBIM COJIepKaHUEM MOCTOPOHHUX BKIOUeHH. [lpu mmactuueckoM crnocobe
(dbopMOBaHKE OCYIIECTBIISIETCS HA JIGHTOUHBIX BaKyyM-Tipeccax (puc. 5.2) myTem 3Kc-
TPY3UH (BBIAABIMBAHUS). DTOT CIOCOO PaCIpOCTPAHEH IMPH BBIITYCKE KEPAMUYECKUX
KUPIHUYEN, KAMHEH, YEPETIHILIBI U JIP.

Kecmkutl cnoco6 NCTIONB3YIOT TIPH BiakHOCTH TiiMH 13...18 %. ®opmoBanue
OCYULIECTBJISIETCS. HA MOILHBIX BaKyyMHBIX WJIM TUAPABIAYECKHUX IPECcax. ITUM CIO-
cOOOM TaK’Ke MOJYYaloT MOJHOTENbIE U ITCTOTENbIe KUPIUYU, KAMHU, YEPETHILY.

Ionycyxoti cnoco6 GopMOBaHMSI MPUMEHSIETCS ISl MaJOMJIACTUYHBIX («TO-
IIMX») TJIUH C COJIeP>KaHNUEM OOJIBIIIOT0 KOJIMYECTBA JOOABOK MPU BIAXKHOCTH IIUXTHI
8...12 %. dopmoBaHMEe OCYIIECTBISETCA B Tpecc-hopMax Ha TUAPABIMUYECKUX HIIN
MEXaHUYECKUX Mpeccax. DTUM CHOCOOOM HU3TrOTaBIMBAIOT KUPHUYM, TUIATKH JJIs
BHYTPEHHEHN OOJIMIIOBKHU.

InuxepHolii cnoco6 TPUMEHSIETCS, KOTJa U311 U3rOTABIUBAIOTCSA U3 MHO-
TOKOMITOHEHTHOW MacChl, COCTOSAIIECH U3 HEOHOPOIHBIX ITUH U 100aBoK. [Ipu 3TOM
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cnoco0e mumxra uMeeT BIAXKHOCTh H0 50 %. DTuM cmocoOOM M3roTaBIMBAIOT U3E-
JIUS CIIOYKHOM KOH(UTYpAIUH JJII CAHUTAPHO-TEXHUYSCKON KePAMUKH Y TUTATKH.

4 3 2

1
0" /

Puc. 5.2. JleHTOUHBIN BaKyyM-TIpeccC:
1 — mHeKoBBIN Baj; 2 — peccoBas roj0BKa; 3 — MyHALITYK;
4 — rnuHAHBIN OpycC; 5 — KpblIbUaTKa; 6 — BaKyyM-Kamepa;
7 — pelierka; 8 — TIIMHOMSIIKA

Kombunupoesannwiii cnocob 3akiodaercs B TOM, YTO MEpBOHAYANIbHASA MOII0-
TOBKA CBHIPhS BEACTCS 10 MUIMKEPHOMY CITOCOOY 710 TIOTydeHHsI TTaMa (BIaKHOCTHIO
10 50 %), 3aTeM IPOU3BOJUTCS CYIIIKA IIJIaMa, a Jialiee (popMoBaHUE U3JICTUN.

Cyuka nonypadpuKkaToB MPOU3BOAUTCS C IEIbI0 YIAJICHUS U3 HUX BJIaru Ie-
pen ob6xurom. [lpexne 3TOT mporecc OCyIIECTBISIICA B €CTECTBEHHBIX YCIOBUSX
(cymmibHBIE capau) B TeueHue 2...3 Henenb. B HacTosiiee BpeMs Cylika Mpou3BO-
JTUTCS IPEUMYIIIECTBEHHO UCKYCCTBEHHO B CHEIMANBHBIX arperarax rnepuondeckoro
(kaMepHBI€ CYIIUIa) WM HETPEPHIBHOTO (TYHHEIBHBIEC CYIITUIIA) IEUCTBHS B TCUCHUE
2...3 cyrok mpu Temmepatype 120...150 °C.

B mporecce cymiku rauHa TepsieT MIaCTUYHOCTbD, MOBBIIIAET MPOYHOCTh, BO3-
HUKAIOT ycaJ0uHbIe eopmariuu.

O0xur sABIISIETCS 3aBEPIIAIONIEH CTaIUEN MPOU3BOICTBA KEPAMUYECKUX U3]IE-
auii. Ero ocyImecTBISIOT B KOJBIEBBIX M TYHHEIBHBIX TMedax. Temmeparypa o0xura
3aBUCUT OT W3TOTOBIIIEMBIX W3ACIWN: i1 KUPIUYa, KaMHEW, Kepam3uTa —
900...1100 °C; ms KJIMHKEPHOTO KHUpIWYa, IUIMTOK ISl ToJoB, ¢asHca —
1100...1300 °C; mst papdbopossix m3memnii — 1300...1450 °C; anst orneymopHoii Ke-
pammukn — 1300...1800 °C.

B mporiecce 06xura u3 rauHbl yAANeTCS OCTaTOYHas pu3nuecKkas U XumMude-
CKU CBSI3aHHAsl BJlara, BHITOPAIOT OPraHUYECKHE MPHUMECH, TJIABSTCS JIETKOTUTABKUE

COCIIMHEHHUS, 00pa3yeTcsi OCHOBHON MUHEpaJl KEPAMHUUECKUX MATEPHUATIOB — MYJLIUM
3A|20325|02
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5.5. Pa3HOBUIHOCTH KepaMHUYeCKUX MATEPUAJIOB U U3/1eJIUii
5.5.1. Cmenoesvie uzoenusn

K rpymnne cTeHOBBIX M3/€NUH OTHOCATCA: KUPIUY KepaMUYECKUH OOBIKHOBEH-
HbIM, AQQEKTUBHBIE KEpaMHUYECKHE MaTepualibl (KMPHHUY ITyCTOTEINBINA, ITyCTOTEINbIE
KaMHHU, TOPUCTO-ITYCTOTEIIbIN, JIETKUI KUPIIUY).

KepamMnuyeckne KHPNUYY ¥ KAMHHU U3TOTOBIIFOT U3 JIETKOIUIABKUX IJIMH C J10-
0aBKkaMu WM 0€3 HUX U MPUMEHSIOT [T KJIaIKU HAapy>XHBIX U BHYTPEHHHUX CTEH U JPY-
TMX DJIEMEHTOB 3/IaHUM U COOPYKEHHU. B 3aBUCMMOCTH OT pa3MepOB KUPIIUY U KaMHU
TIOIPa3/ICIISIOTCS Ha BUJIBI (puc. 5.3).

Puc. 5.3. Tunsl kepaMuyecKOro KUpInya U KaMHs:
@ — OOBIKHOBEHHBIN KUPINY; O — YTOJIIEHHBIN KUPIHUY; 8 — MOJIYJIbHBIN KUPIINY;
2 — OOBIKHOBEHHBIH KaMeHb; 0 — YKPYITHEHHBIH KaMEHb; € — MOJYJIbHBI;

JHC, 3 — KaMCHb C TOPHU30OHTAJIbHBIM PACIIOJIOKCHHUEM ITYCTOT

HyCTOTeHLIﬁ KHPIIMY UMECT CKBO3HBIC HICIICBUIHBIC ITYCTOTEI UJIX KPYIJIBIC OT-
BCPCTHAL. KamHM n3rotaBinmBaroTCsl TOJIBKO ITyCTOTCJIBIMU.

XapaKkTepUCTUKA TIOJHOTEIIOTO W MYCTOTEJIOTO  KHPIUYA  IMPEACTABICHBI
B Ta0. 5.1.
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Tabmuma 5.1
OCHOBHBIEC TEXHUYECKHE XaPAKTCPUCTHKH KEPAMHUECKUX KUPITHYUCH

TexHu4eCcKue XapakTepUCTUKU IlosmHOTENBIN KMpIIUY Ilycrorenslii Kupnuy
Mapxku 100, 125, 150, 175, 200, 225, 250 100, 125, 150
Mopo30CTOMKOCTh 25 25
Bomonornomienune, % 8 68
CpenHsist TNIOTHOCTb, Kr/M° 2050 1300...1350
Terw1omnpoBoaHOCTh, Br/(MC) 0,71 0,44
Macca, kr 4 He 6otee 2,3

IHopucro-mycToTe/iblii KHPNUY MOJIYYalOT aHAJOTUYHO IMYCTOTEIOMY, HO B CO-
CTaB KEPAMUUYECKON MacChl BBOJISAT BBITOPAIOIINE JOOABKH.

K addekTuBHBIM CTEHOBBIM MaTepuaiaM OTHOCSTCS TaKKe JIerKHe MOPUCThIE
CILUIOIIHBIE U IYyCTOTEJIble KHPIHUY U KAMHM, U3TOTOBJICHHBIE W3 JTUATOMUTOB U TpE-
nenoB. [Ipumenenne 3(pGEeKTUBHBIX CTEHOBBIX KEPAMHUYECKHUX MATEPHAIIOB TO3BOJISIET
YMEHBIIUTh TOJIIHWHY CTEH, CHU3UTh MAaTEPUAIOEMKOCTb, COKPATUTh TPAHCIIOPTHHIC
pacxo/ibl M Harpy3Kyu Ha OCHOBaHUE.

[TpodHOCTH KHMpIIUYA XapaKTEPU3yeTCs MPEAEIOM MPOYHOCTH TIPU CXKATUU U W3-
rubde u obo3Havaercss mapkamu: 75, 100, 125, 150, 200, 250 u 300. Mop0o30CTOMKOCTH
kuprnya 1 kamuen 15, 25, 35 u 50. Bogonormnomienue 1yisi MOJHOTEIOr0 KUpnuya ma-
pok 75, 100 u 150 He menee 8 %, a A1 MOTHOTENOr0 Kupnuya 0ojiee BHICOKMX MapoK U
ITyCTOTEJBIX M3JIENHi HE MeHee 6 %o.

5.5.2. Obauuoeounvie uzoenusn

Kepamuueckue 00IUIIOBOYHBIE U3/IENUSI PUMEHSIIOT Il HAPY>KHOU U BHYTpPEH-
HEW OTHEJIKM KOHCTPYKUHU 3JaHUM U COOPYKEHUM HE TOJBKO C LEJIBIO JEKOPAaTUBHO-
XYJI0KECTBEHHOM OTJIEJIKH, HO U MOBBIIEHUS UX JIOJTOBEYHOCTH.

HN3nenust nyis BHenIHeld 00JIMIIOBKY 31aHUI

Kupnuy u kaMHu JuueBble OTJIMYAlOTCS OT OOBIKHOBEHHBIX OOJIbILIEH TOYHO-
CThIO (POPMBI U pa3MEpoB, a TAKKe OJHOPOIHOCTHIO 1[BETa U OTTeHKa. [lonOupas kepa-
MUYECKUE MACChl M PETYJIUPYs TeMIepaTypy OO0XKuTa, MOTYYarOT WU3JEIHs PA3IMYHBIX
I[BETOB: OT 0€JI0ro JJ0 TEMHO-KOPUYHEBOTO.

KpynHopa3mepHbie 00/1MII0BOYHbIEC IIMTHI BBIMYCKAIOTCA TJ1a3ypPOBAHHBIE U
HErJa3ypoBaHHBIE C TJIaJIKOH, IEpOXOBATON WM pU(IeHON NOBEpXHOCTHI0. OHU MOTYT
UMETh KBaJPaTHYIO WIH MPSMOYTOJIbHYIO opmy. [[puMeHstoTcs miuThl st 00IUIIOB-
K1 (acasioB U IOKOJICH 3aHMA, TIOJ3EMHBIX MTEPEXO/IOB.

IlnuTku kepamuyeckue acaanbie H KOBPbI U3 HUX TPUMEHSIOTCS i1 00JIH-
IIOBKHM CTE€H KUPITUYHBIX 3/JaHUNA, HAPYKHBIX IOBEPXHOCTEH KeJIe300€TOHHBIX CTEHOBBIX
MaHEJIEN, LOKOJIEH, MOJ3EMHBIX MepexoaoB. [LINTKM BBIMYCKarOTCS KBaApaTHbIMU U
MPSIMOYTOJIBHBIMY, TJIA3YPOBAaHHBIMU M HETJIA3yPOBAHHBIMH, C TJIAAKOW U pebedHOM
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MOBEPXHOCTHIO, PA3IMYHbBIX pa3MepoB. [ITUTKKM MOryT MOCTaBISIThCS B KOBPAX, HAKIIE-
eHHbIMU Ha KpadT1-Oymary. Bopomnormomenue wmrtok 5...10 %, MOpo30CTOMKOCTh He
MeHee 35 UKIIOB.

N3aesmst 1151 BHyTPeHHe 00JIMIIOBKH

IlnuTkn 11 00JMIOBKY CTEH W3rOTaBIIMBAIOTCS U3 JIETKOIUIABKUX MeEpreiiu-
CTBIX TJIMH (MalOJMKOBBIC TUTUTKHA) WM W3 OTHEYMOPHBIX TJIMH C JO0OABKOW TECKa U
TuTaBHEH ((hassHCOBBIE TUTUTKH).

[Tmutku KmaccuuIUpyroT:

1. Ilo xapaxmepy nosepxnocmu:

- TUIOCKHE;

- penbedHbIE;

- (hakTypHBIEC.

2. Ilo suoy enazypnoco nokpoimus.

- IPO3payHbIC U TIIyXHUE;

- OJIeCTsIIIME U MATOBBIE,

- OJIHOIIBETHBIE U MHOTOI[BETHBIE.

3. Ilo ¢hopme u naznauernuio:.

- KBaJIpaTHBIE;

- IPSIMOYTOJTLHBIE;

- (haCOHHBIE YTJIOBBIE;

- (hacOHHBIE KAPHU3HBIE;

- (hacOHHBIC TUTMHTYCHBIE.

Bononornomenue mmrok a0 16 %, npeaen npounoctu npu u3rude 12 Mlla. Tak
KaK 3TH W3NS HE TOIBEPraroOTCs ISHCTBUIO OTPHUIIATEIBHBIX TEMIIepaTyp, TO Tpebo-
BaHUSI MOPO30CTOMKOCTU K HUM HE MPEIbSIBIISIOTCA.

[lmuTku 7151 BHYTpeHHEW OOJUIIOBKHM CTEH NMPUMEHSIOT B TOMEIICHUSIX CaHUTap-
HBIX Y3JI0B, KyXOHb, OaHb, MPAYEYHBIX, TOPTOBBIX, MUIIEBBIX U XUMUYECKUX MPEANPHU-
ATUN, CTAHIMHA METPOIIOJIUTEHA.

IlnuTKU A7 NOKPBITHSA NMOJ0B (pHC. 5.4) MPOU3BOJAT U3 TYTOIIABKUX U OTHE-
YIIOPHBIX IJIMH ¢ 100aBKaMu Wi 0e3 HuX. [Ipy mpon3BOACTBE TUIUTKUA OOKUTAIOTCS 10
CTEKaHUs, BCIEICTBUE YETO UMEIOT BOJIOMOIIIONIEHHe He 0osiee 4 % 1 BBICOKYIO U3HO-
COCTOMKOCTb.

[TmuTKr MOTYT OBITH KBaIPATHBIMH, TIPSIMOYTOJTLHBIMH, YETHIPEX -, TIATH-, IIIECTH-
¥ BOCBMHUTPaHHBIMH. [0 BUIy JTUIIEBOM MOBEPXHOCTH TUIMTKH BBITYCKAIOTCS TJIAIKUMH
U C penbedoM, OTHOIBETHBIE M MHOTOIIBETHBIC, MATOBBIC M TJIa3ypPOBaHHBIC, C PUCYH-
KaM1 1 0€3 HUX.

[ImUTKM TPUMEHSIOT TS TIOJIOB B TIOMEIICHUSX C BJIQKHBIM PEKUMOM U MHTEH-
CHUBHOCTBIO JIBWKCHHSI (0aHM, BaHHBIE KOMHATBI, KyXHU, KOPUIOPHI, TTPOMBIIUICHHBIC
3JaHusN).
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Puc. 5.4. Tunsl KepaMUYECKUX TTUTOK JJIsI TTOJIOB:
1 — xkBazpaTHas; 2 — NPAMOYTOJIbHAS; 3 — TPEYTroJIbHAs; 4 — IIECTUTPaHHAs;
S — YeTblpexrpaHHas; 6 — naTurpaHHas; 7 — LeCTUrpaHHas;
8, 9 — purypnsie

5.5.3. Kepamuueckue uzoenus 0111 Kpoe/iu u nepeKpblmui

I'munsiHas yepenuia — CTAPEUIINI BUJI KPOBEIIbHBIX MarepualioB. MiMeeT moJi-
roBeyHocTh 710 300 jer, o6amaeT OrHeCTOMKOCTBIO, YCTOMYMBOCTBIO K aTMOC(EpHBIM
BIUSHUAM. HefocraTkaMu yepenuiipl SIBISFOTCS 3HAYUTENIbHAs Macca KpoBJH (65 Kr/M?
MOKPBITHS ), 4TO TpeOyeT 0co00it MPOYHOCTH KOHCTPYKIIMK CTPOTIHJI, U BBICOKAs TPYIO-
E€MKOCTh KPOBEIIbHBIX padoT. Hanbosee pacpocTpaHeHa yepenuiia mraMIiioBaHHas Ia-
30Basl, JICHTOYHAS [1a30Bast, JICHTOYHAs IJIOCKas U KOHbKOBas (puc. 5.5).

Puc. 5.5. Pa3HOBUAHOCTH KEpaMUUECKON YEPETTULIBI:

a — I1a30Bas HMITaMIIOBaHHAs, 6 — ma3oBas JICHTOYHAas,
6 — IIJIOCKas JICHTOYHAas, ¢ — KOHbKOBas

a) 6)

Kamuu ¥ muinThl U1 ePeKPbITHIl U3rOTaBIUBAIOT MycTOTeNbIMU. OHHU OTHEe-
CTOMKH, JOJTOBEYHBI, 00JaIal0T XOPOITUMH TEIJIO- U 3BYKOW3OJISIIMOHHBIMU CBOMCT-
BaMU. [IycTOTHOCTB KepamMuuecKknx KaMHel aiist nepekpbituii 50...75 %.
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5.5.4. Kepamuueckue uzoenusn ons 00poz u n003EMHbIX KOMMYHUKAUUIL

KiuHkepHbId KMpNMY MOTY4al0T O0XHUIOM TJIMH J0 TOJHOTO CIEKaHus, IMOo-
ATOMY OH OTJIMYAETCS OT OOBIYHOTO BBICOKMMHM TOKa3aTeasiMu poyHocTu (Mapku 400,
700, 1000) u mopozoctoiikoct (50 u 100 muxioB). Pazmeps kuprnmya 220x110%65 mm.
KiMHKepHBI KUPNUY HA3BIBAIOT AOPOKHBIM W MPUMEHSIOT JUIS MOKPBITHS JOPOr U
MOCTOBBIX, OOMYPOBKH KaHAJU3AIMOHHBIX KOJUJIEKTOPOB M OOJIMIIOBKH HAOEPEKHBIX.
[IpumeHsieTcs OH U B XUMHUYECKOW ITPOMBIIIIEHHOCTH KaK KUCIIOTOCTOMKUI MaTepHall.

Kanaiu3zanuoHHble KepaMH4eCKHid TPyObl H3rOTOBIISIIOT U3 OTHEYHNOPHBIX
rUH 6e3 100aBOK WM C OTOIIAOIIMME JOOaBKaMU IMITMHIPUYECKON (POPMBI AITMHOM
1000...1500 mm ¢ BHyTpeHHUM guameTpoM 150...600 mM. Ha oiHOM KOHIIE UMeEETCs
pacTpyO I COeAMHEHUSs OTAEIbHBIX 3BeHbEB TpyOompoBoaa. [loBepxHocTs TpyO cHa-
PYXH U BHYTPH MTOKPBIBAIOT KUCJIOTOYCTOMYUBOM II1a3ypPhlO.

Kananuzanunonsubsie TpyObl MPUMEHSIIOT JIJIsl CTPOUTENBCTBA OE3HAMIOPHBIX CETE
KaHaAJIN3allu1, TPAaHCIOPTUPYIOIIUX POMBIIUIEHHbBIE, OBITOBBIE, TOMK/IEBbIE BOJIBI.

JlpeHa:KHbIe KepaMHU4eCKHi TPyOblI M3rOTOBJSIIOT M3 IUIACTUYHBIX IVIMH LU-
JIMHJIPUYECKOU (POPMBI WJIM IIECTH-, BOCBbMHUTPaHHbIMU. [[nHa TpyObl 333 MM, BHYT-
pennumii guametp 50...250 MM. BHelHsIst TOBEPXHOCTH TPYO MOKPBIBACTCS I1a3yPhIO.

Hcnone3yroTes Takue TpyObl Ui 3aKPBITOTO JIPEHaAXa, a TAKKE OCYLIEHUs TPYH-
TOBOI'O OCHOBAHHS IO/ 31aHUSL U COOPYKEHHUSL.

5.5.5. Canumapno-mexnuueckasn Kepamuka

K caHuTapHO-TEXHUUYECKUM HU3JIENUSIM OTHOCAT u3nenus u3 (asHca, nomydap-
dbopa u papdopa. Jlyis npou3BOJACTBA FTUX TPEX PA3HOBUIHOCTEH KEPAMUUECKUX Ma-
TE€pUAJIOB, 00JIAJAIOIIUX PA3JIMYHBIMU CBOMCTBaMHU (Tadi. 5.2), UCHOJIB3YIOT Oelo-
KTyIIMECs OTHEYNOpHbIE IIHHBI U KaonuHbl (50 %), KBapl, MMOJIEBOW IIMAT, KUIKOE
CTEKJIO U IpyTe KOMIIOHEHTHI B PA3JINYHBIX COOTHOIICHHUSX.

Tabmura 5.2
OU3HKO-MEXaHUUYECKUE CBOWCTBA CAHUTAPHO-TEXHUUYECKON KEPAMUKH
CaHnTapHO-TEXHUYECKAsT KepaMHUKa
CgoiicTBa

dapdop Ionydapdop DasHC
Bopomormomenue, % 0,2...0,5 3.5 10...12
CpenHsist INIOTHOCTD, KT/M® 2250...2300 2000...2200 1900...1960
IIpenen npounoctu npu cxkaruu, MIla 400...500 150...200 100
[Ipenen npounoctu npu u3rude, Mlla 70...80 35...43 15...30

N3 mmxTt MCTOJZOM JINTBA H3IOTOBJIAIOT YMBIBAJIbBHUKH, YHHTA3bl, CIMBHBIC
6a‘IKI/I, PAKOBUHEBI U APYTHUC U3ACIINA, KOTOPBIC IMOCJIC CYIIKHU U o0xHra IMOKPBIBAIOT

OJiecTsIIeH OTHOTOHHOM WJIM I[BETHOM IJ1a3yphIo.
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9.5.6. Kucnomoynopnuie kepamuueckue uzoenus

[To cBoiicTBAaM ¥ Ha3HAYEHUIO WX TOMAPA3ACIAIOT Ha W3ACTUS C Tpy-
003epHUCTHIM (KHUCIOTOYIIOPHBIC KUPIHWY U TUIMTKH) U TOHKO3CPHUCTHIM YECPEIIKOM
(TpyOBI KUCIIOTOYMOpPHBIC U (PACOHHBIC YAaCTH K HUM, Pa3JIM4Has amrapaTypa u ee je-
TaJn).

JIisi mpom3BOJCTBA KEPAMHUECKUX KHCIOTOYIIOPHBIX H3ICIHUA CIyXKaT Iuia-
CTUYHBIC TJIMHBI 0€3 BPEIHBIX MPUMECEH CEpHOTO KOTJeaHa, THIca U JIp.

KucnoroynopHbie kepaMUYeCKHe H3SHs OTIUYAIOTCS BRICOKOW IJIOTHOCTHIO,
BOJIOTIOTJIOIICHHUE y Kupnuda He Ooiee 12 %, a y npyrux usnenuit e 6onee 5...9 %,
npouHoCThIO 15...40 MIla u KMCIOTOCTOMKOCTHIO (32 HCKITIOYEHUEM (PTOPUCTOBOIO-
POJTHOM KHCJIOTHI).

KucnoroymnopHble KUPIIUY U TUIMTKUA MPUMEHSIOT JUIs GyTEPOBKHU OallleH U pe-
3epBYyapoOB Ha XMMHUYECKUX 3aBOJIaX, a TAKKE YCTPONUCTBA MOJIOB B 1I€XaX C arpeCcCUB-
HBIMH CpPEIaMH, a KHUCIOTOYIOPHbIE TPYObI — JUIsl IEPEMEIICHHS KUCIIOT U Ta30B MpU
nasneHuu jgo 0,3 MIa.

5.5.7. Tennou3onauuonHnsle Kepamuueckue uzoeaus

B a1y rpynmy kepamMuyecKux H3IEIUN BXOAAT KUPNHWY TJIMHSHBIA JIETKAM,
TpeneabHbIN (AUATOMOBBIN), TYEUCTHIC IITYYHbIE U3/IEIUS, KEPAM3UT.

Tenion30/siMOHHBIE TpemnejibHbIe (IHATOMOBBIE) W3JICIHS W3TOTOBIISIOT
IJIACTUYECKUM METOAOM M3 Tperneia WM JUATOMUTA, UHOT/IA C BBITOPAIOIIMMU J10-
O0aBkamu. B cOOTBETCTBUU CO cpeaHEN IUIOTHOCTBIO W3AENUsS MOAPA3ALISIOT Ha Map-
k1 500, 600, 700 kr/m”. TermmonpoBOIHOCTh TAKUX U3AEIUN MpU TeMIieparype 350 °c
~0,18...0,27 Br/(m-°C). Vix npumensirot 115t Termonsosimu 10 900 °C.

IleHoguaToMoOBbBI€e M31eJTUSA U3TOTOBIISIOT U3 TPEMEIOB WM TUATOMUTOB ITy-
TE€M MPUTOTOBJICHUS U3 TIOPOIITKA ITUX MATEPUATIOB TeCTa U JI0OABJICHHS B TECTO yC-
ToitunBoM meHsl. [lomydeHHyro meHomaccy pasnuBaroT mo dopmam. Ilocie cymiku
u3nenusi  obxkurator.  CpemHsis  IUIOTHOCTh — MEHOJUATOMOBBIX  W3JEIHMA
350...450 kr/m*, TerumonposogaocTs mpH 25 °C — 0,081...0,117 B1/(m-°C).

Kepam3uT npencrapnsier co00il MOPUCTHIN 3€pHUCTHIM MaTepuall, Mojrydae-
MBIH BCITyYMBAHUEM JIETKOIUIABKUX TJIMHUCTBIX MOPOJ MyTEM UX O0XHUTa MPHU TeMIIe-
patype 1050...1200 °C. IIpu oGxwre raspl (KHCIOPOX, 0OPA3yIOLMHACS IPH PACKIC-
JIEHUU BBICIIMX OKHCIIOB JK€Jie€3a, U OKHUCh yriiepoja, oOpasyromascs Mpu ropeHuH
OpraHUYeCKUX MpHUMecei) BCIYYUBAIOT TJIMHY B HayaJbHBIA MOMEHT €€ YaCTUYHOTO
mtaBieHus. HachlHas IIOTHOCTh KePaM3HTOBOTO rpasus (Mapka) 150...800 kr/m’,
BojonoryomnieHue §8...25 %, Mopo3zocToikocTh HEe MeHee 15 nukioB. [lpegen npou-
HOCTH TP CATUU B 3aBUCUMOCTHU OT Mapku rpaBus He meHee 0,3...5,5 MlIla.

KepaM3uT uCHonb3y0T KaK 3amoJHUTENb JJIs JITKMX OE€TOHOB, a TakXKe B Ka-
YECTBE TEIIOU30JISIIIUOHHBIX 3aCHITNOK.
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ATJIONOPHUT TOMYYaroT MpH 00XUTe TIMHUCTOTO ChIpbs ¢ 1o0aBkoii §....10 %
TOIUIMBA HA PEIeTKaX arjoMepalMOHHBIX MaluH. TOIUMBO (KAMEHHBIH YroJib) BBI-
rOpacT, a YaCTHIIbI CHIPbsI CIIEKAIOTCS. B KauecTBe ChIPhsi MPUMEHSIOT JICTKOIIIIABKHE
TJIMHUCTBIC U JIECCOBBIC TIOPOMBI, @ TAKXKE OTXObI MPOMBIIIICHHOCTH (30JIbI, TOTI-
JIMBHBIC [UIAKU U Jp.). ATJIONOPUT BBIMYCKAIOT B BHJIE TOPUCTOTO TECKa, IEOHS U
rpaBHs.

5.5.8. Ozneynopmuvie kepamuueckue uzoenus

OrHeynopHbIe MaTepraIbl U3TOTOBIISIOT B BUAC KUPIIUYa, OJIOKOB, TUTAT U (a-
COHHBIX JIEMEHTOB M3 PA3JIUYHBIX CHIPhEBBIX KOMIIOHEHTOB IO TEXHOJIOTMH, OJu3-
KOH K KepaMudeckoil ((popMoBaHHE WM IIPEecCOBaHue, cyika, o0xur). Ux pazmens-
0T Ha orxeymopuble (1580...1770 °C), Beicokoorreymopasie (1770...2000 °C) u
BbICHIe orHeynopHoctd (Beime 2000 OC). B 3aBUCMMOCTM OT XUMMKO-
MUHEPAIIOTMYECKOTO0 COCTaBa OTHEYNOPHBIE U3MENUS JENATCS Ha KPEMHE3EMUCTEHIE,
ATIOMOCHJIMKATHBIEC, MarHE3UAIbHBIC, XPOMUCTHIE, yIiepoaucTsie u Ap. Haubonbiiee
pacrpoCTpaHEHUE B CTPOUTEIBCTBE MOTYUYUIIA KPEMHE3EMHUCTBIE U aTFOMOCUIUKAT-
HBIE OTHEYIIOPHBIC U3EITUSI.

ColppeM 711 U3TOTOBJIEHUS KPEMHE3eMHCTHIX (IHHACOBBIX) OTHEYNOPOB
CIIy’KaT KBaplleBbIe MOPOJIbI (KBAPIl, KBAPIIUT, KBAPIIEBBIM MECOK) C JOOABKOU TJIUHBI.
OTH OTHEYNMOPH MMEIOT BBICOKYIO ormeymopHocts (1o 1730 °C), mocratoumyro
npouHocTh (15...35 MIla), HO Mallyt0 TEPMHUYECKYIO CTOMKOCTh. [IpuMEeHsIOT quHa-
COBBIC U3JIENUS JIJIsl KJIaJIKU CBOJIOB U CTEH MAPTEHOBCKHUX U CTEKJIOBAPEHHBIX MEUECH.

AJIIOMOCWIMKATHBIE OTHEYNOPbI B 3aBHCHUMOCTH OT cozaepxanus SiO, u
Al,O3 B 0003KEHHOM MPOIYKTE pa3zeiisaioT Ha TPU BUJA: MOJyKHCIIbIC, IIAMOTHEIC,
BBICOKOTJTMHO3EMHUCTBIE.

Tonykucnvle oeneynopsl U3TOTOBISIOT O0KUTOM KBapIIEBBIX MOPOJ HA TJIUHU-
CTOM WJIM KAOJTMHOBOM CBSI3KE WJIM TJIMH U KAOJUHOB C OOJBIINM COJICpKAHUEM KBap-
11eBOT0 necka. OrHeynopHOCTh U3/CIUN Ha KaOJIMHOBOM CBsA3Ke HE Hike 1710 °C, Ha
rinHsHON He Hike 1580 °C. VX mpuMeHsioT st GyTepoBKH KOKCOBBIX Medei, Ba-
I'PAHOK U Jp.

Lllamomnvle ocHeynopsl MOAYYAOT U3 OTHEYMOPHBIX TJIMH U KAOJUHOB, OTO-
HICHHBIX I[IaMOTOM M3 TOW k€ TIuHbL. OTHEYNOPHOCTHh IIAMOTHBIX MaTEpHUalioB
1730 °C, a mpounocts mpu cxxarum 10...12,5 MIla. OHH OTIHYAIOTCS TEPMUIECKOI
CTOMKOCTBIO M NUIAKOYCTOWYHMBOCTHIO. [I[pUMEHSIIOT MX 119 KJIaJKU JOMEHHBIX IIE-
yel, CTEH M MoJia KepaMUYEeCKUX Tedyei, OOJUIIOBKH TOMOK MapOBBIX KOTJIOB, JBIMO-
XOJIOB U T. [I.

Buicokoenunosemucmole ocHeynopvl WU3TOTOBISIIOT U3 BICOKOTIIMHO3EMHUCTOTO
TJIMHUCTOTO CBIPhA C COAEp’KaHUEM TinHo3eMa Ooiiee 45 % (OOoKcUThI, Juacmop, Ko-
PYHI ¥ Ap.) OOKUTOM JIO CTIEKAHUS UM METOJIOM JIUThS U3 PaCIljiaBa.
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KoHTpoabHbIe BONIPOCHI

1. HazoBute 001111e cBOMCTBA KEPAMUYECKUX MAaTEPUATIOB U U3JIEIHI, KOTOPhIE
00eCIeynBalOT UM IIMPOKOE MPUMEHEHHUE B CTPOUTEIILHON ITPAKTHUKE.

2. [IpencraBpTe KIaccuUKAIUIO U3IETUNA CTPOUTETHLHON KEPaAMUKHU.

3. Kakue maTepualibl SIBISIOTCS ChIPbEM JIJISI POU3BO/ICTBA KEPAMUYECKUX Ma-
TepUayoB?

4. Yto npencraBisiloT co00i riMHbI? PackpoiiTe OCHOBHBIE CBOMCTBA IJIMH U
100aBOK JIJIs1 IPOU3BOJICTBA KEPAMUYECKUX MaTEPUAJIOB.

5. Uto mpencTaBiasroT co0oi riazypu u aHroOb1? [ Kakux 1menei OHu Tpu-
MEHSIIOTCS?

6. Kakre ocHOBHbBIE TIEepeIeNbl BKIIOYACT TEXHOJIOTHS POU3BOJCTBA KEPAMHU-
YECKUX MATEPHAJIOB U U3AETUil?

7. HazoBuTe 0CHOBHBIE CIOCOOBI (DOPMOBAHUS KEPAMUYECKUX U3IEITHIA.

8. OxapakTepusyiTe MJIACTUYECKUIM U MOIYCyXoM crnocoObl (GOpMOBaHUS Ke-
PaMHYECKUX U3JIEIIHM.

9. Oxapakrepu3yiTe HUIMKEPHBIM 1 KOMOMHUPOBAHHBIN cIOCOOBI (HOPMOBaHUS
KEPaMHUYECKHUX U3JIETUM.

10. B xakux ciydasx NpUMEHSETCS] TEXHOJOTHUS KECTKOro (POpMOBaHUS Kepa-
MUYECKHUX U3ETUI?

11. PackpoiiTe CyIIHOCTb MpoOIecca CYIIKM KepaMHUECKUX MaTepUalioB U U3-
TSN

12. OxapaxTepu3yiTe mpoIecc 00KUra KepaMUIeCKUX MaTepHaIoB U U3ICIIHIA.

13. laiiTe onmcanue OCHOBHBIM BHIaM T€UYEH W CYIIWI JIsl IPOM3BOCTBA Ke-
pPaMUYECKUX MATEPUATIOB U U3EIHIA.

14. Kakue BBl KEpaMHUYECKHMX MATEpPUAIOB U M3AEIHA OTHOCATCS K CTEHO-
BbIM? [IpeficTaBbTE UX OCHOBHBIE CBOMCTRBA.

15. Kakue BuabI KEpaMUUYECKUX U3IEIIUNA TIPUMEHSIOTCS 1J11 BHYTPEHHEW U Ha-
PY>KHOUM OTIenKU (0OIUIIOBKH)?

16. HazoBHUTE NOCTOMHCTBA U HEAOCTATKY TJIMHAHON YEPEIINLIBI.

17. Kakue kepaMudecKue U3Aeausi NPUMEHSIOT JUIsl MOILLEHUs JOPOT U BO3BE-
JICHUSI IOJI3EMHBIX KOMMYHUKanuii? [IpencraBbTe X OCHOBHBIE CBOWCTBA.

18. UTo OTHOCAT K CAHUTAPHO-TEXHUUECKUM U3aeIusiM? UTO SIBISETCS ChIPbeM
JUUISL KX TIPOU3BOJICTBA?

19. Packpoiite 0coO€HHOCTH MPOM3BOACTBA JIETKUX MOPUCTHIX 3aMOTHUTENEH
(Kepam3uT, arJIoTopuT).

20. HazoBure OCHOBHBIE PAa3HOBHUIHOCTH KHCJIOTOYIOPHBIX M OTHEYHOPHBIX
KepaMHU4yecKuX u3aenui. Onummre ux CBOMCTBA U 00J1aCTh MPUMEHEHUSI.
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PA3JIEJ 6

CTEKJIO 1 IPYT'UE MATEPHUAJIbI HA OCHOBE
MHMHEPAJIBHBIX PACIIVTABOB

6.1. O6mue cBeaeHus

CrexJyio u Ipyrue MiaaBJeHble MaTEPUaIbl U U3ACIHS MOTYyYaloT MyTeM OXJIaX-
JICHUS PACIUIaBIICHHBIX MUHEPAJIbHBIX Macc. B 3aBUCHUMOCTH OT MCXOJIHOTO CBHIPBA,
XUMHUUYECKOTO COCTaBa U PEXUMaA OXJIXKJACHUS MOXKHO TMOJYYUTh Pa3IUYHbIC IO
CTPYKTYp€ M CBOMCTBAM IUIaBJIEHBIE MaTEpHUabl U U3JEIUS: CTEKJIO U CTEKJISTHHBIC
W3J1eNIHsl, CTEKJIIOKPUCTAIUNIMYECKHUE MaTepHabl (CUTAUIBI U IIUTAKOCUTAJIIBI ), YaCTHY-
HO KPUCTAJTMYECKHE TUTaBJICHbIE MaTepHalibl U3 TOPHBIX IMOPOJI U MIJIAKOB (KaMEHHOE
JIUTHE).

N3 MUHEpaIbHBIX PaCIUIaBOB IOJIYYarOT U3ACIUS CaMOr0 pa3jIMyHOro Ha3Ha-
YEHUS: JIMCTOBBIE, CBETOIPO3padyHbie, KOHCTPYKIIMOHHBIC, OOJIMIIOBOYHBIC, TPYOBI
CIIeIIMaJIbHbIC, TETJI0- U 3BYKOU3O0JISIIUOHHBIE.

N3 nennsa n3 crekiia Hayaiau u3rotosiaTh eme 3500...4000 nert mo H. 7. B Erun-
Te 1 Meconotamuu. [lepBbiii cTekonbHbBIN 3aB0oA B Poccun Obut co3man B 1638 rony
omu3 1. Bockpecencka [5].

6.2. CTeKJI0 M ero cBOMCTBA

CrekJio mpeacTaBiseT coooi aMoppHOE TeI0, KOTOPOE MOTydaeTCsl MyTeM OX-
JaXICHUSI PacIIaBOB PA3IMYHOTO XMMHUYECKOTO cOoCcTaBa. B pe3yibTaTe oXiaxaeHus
pacruiaBa, MOCTENEHHO YBEIMYMBACTCSA €ro BSI3KOCTh, M 00pa3yroIieecs: CTEKIIO Mpu-
oOpeTaeT MEXaHMYECKHE CBOMCTBA, CPABHUMBIE CO CBOMCTBaMHU TBEpJbIX Te. ['mas-
HBIMHU TPU3HAKaMHU CTEKJIOOOPA3HOTO COCTOSIHHSI BEIIECTBA SIBJISIOTCS OTCYTCTBHE
YETKO BBIPAYKEHHOM TOYKH TJIABJICHUS,, TOMOT€HHOCTh U U30TPOIMTHOCTD CTPOCHHS.

[Monyunts crekiio MoskHO H3 okcuaoB SiO,, P,Os u B,0s, KoTOphIC U Ha3bIBa-
I0TCS  cTeK1000paszyomumu. OTHAKO B TEXHOJIOTHU IPOU3BOJICTBA CTEKOJI CHIPHEBOM
MacCO# SBJISIETCS MHOTOKOMIIOHCHTHAS IIMXTa, B COCTaB KOTOPOM, TOMUMO CTEKJIO-
00pa3yronux OKCHUIOB, BXOISIT PAa3INYHbIC TOOABKH, PETYIUPYIOIINE ONMPEISICHHBIC
CBONCTBA.

B cTpouTenscTBE MCHONB3YIOT, B OCHOBHOM, CHJIMKATHOE CTEKJIO, OCHOBHBIM
KOMITOHEHTOM KOTOPOTO sBJsieTcst auokcua kpemuus SiO; [5].

CTexyio HE WMEET ONPENEIEHHOTO XMMHYECKOTO COCTaBa, KOTOPBIM MOXKET
OBITH BhIpaYKEH XUMHUUYECKOU hopmysoi. OOBIYHO COCTaB CTPOUTEIHHBIX CTEKOJI BbI-
pPaKaIOT COAEp)KAaHHEM CICAYIONMX OKCuaoB (B % mo macce): SiO, — 64...73,4;
Na,O; — 10...15,5; K,O - 0...5; CaO — 2,5...26,5; MgO - 0...4,5; Al,0; — 0...7,2;
Fe,0;-0...0,4; SO3-0...0,5; B,O3-0...5.

B mporecce Bapku Kakablid U3 OKCHJIIOB UTPAET CBOIO POJb B (DOPMUPOBAHUH
CBOMCTB cTekia. Hampumep, okcu HaTpusi yCKOPSIET MPOIECC BapKH, MOHUKAs TeM-
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nepaTypy IUIaBJIICHUS CHIPbEBOW IUXTHI, HO €r0 OOJBINOE COACp’KaHUE MPUBOIUT K
YMEHBIIEHUI0O XUMUYECKON CTOMKOCTH cTekia. Okcus Kajausi nmpujaeT OJEcK U Io-
BBIIIACT MPO3paYHOCTh. OKCHU KaNbIU YJIy4IIaeT XUMUYECKYI0 CTOMKOCTh CTEKJIa.
Oxcul amOMUHMS TIOBBIIIAET MEXAaHUYECKYIO MMPOYHOCTh, TEPMUUECKYIO U XHUMHUYE-
CKYIO CTOMKOCTB cTekiia. Okcuj 6opa crnocoOeH MOBBICUTh CKOPOCTh CTEKIOBAPEHHUS.
JI1st moTyyeHus: ONTHYECKOr0 CTEKJIa W XpyCTalld B IIUXTY BBOJST OKCHJ CBHHIIA,
MOBBIMIAIOIINMA MOKA3aTEb CBETONPEIOMIICHHUS.

Mexannuyeckue cpoiicTBa. CTekiao o0ianaer JOCTAaTOYHO BBICOKMMHU MeEXa-
HUYECKUMU XapaKTepUCTUKaMu. Tak mpenes MpOYHOCTH IPU PACTSIKEHUU CTEKIIA CO-
ctapiset 30...90 MIla, npeaen npounoctu npu cxkatuu — 600...1000 MIla. Moayinb
YIPYTOCTH CTEKON KojeOmercst B mpeaenax (4,5...9,8)-10* MIla B 3aBHCHMOCTH OT
XUMHYECKOro coctaBa. CTEKIIO He UMEET IUIaCTHICCKuX jJedopmarwii [5].

XPpynKocTh SBISETCS TJIABHBIM HEIOCTATKOM CTEKJA, MOATOMY CTEKIISTHHBIC
U3JIeTUS TIJI0XO0 COMPOTUBIISIIOTCS yIaPHBIM BO3JICHCTBUSAM.

Cpeansisi IVIOTHOCTh OOBIYHOTO CTPOUTENHHOTO CHIIMKATHOTO CTEKJIA COCTaB-
et 2500 kr/m’,

OnTnyeckue CBOMCTBA CTEKOJ SIBJISIOTCA UX BXKHBIMU MOKA3aTENSIMU, KOTO-
pble XapaKTEPHU3YIOTCS CBETOMPOITyCKaHUEM (ITPO3PavyHOCTHIO), CBETONPEIOMIICHU-
€M, OTpakeHHeM U paccenBaHueM. OObIUHBIE CHIIMKATHBIE CTEKJIa MPOITYCKAIOT BCIO
BUJIMMYIO YacTh CHEKTpa M MPAKTHUUYECKH HE MPOMYCKAIOT yIbTpadroIeTOBbIC U HH-
(dbpakpacHbl€ JTy4Hu.

Ko3¢PpuuueHT Ten/ionpoBOIHOCTH CTEKOJI TAKKE 3aBUCUT OT COCTAaBA U Me-
Hsaetcs B npeaenax ot 0,5 mo 1,0 Br/(m-°C). TenaonpoBOTHOCTh TETLIOU3O0JISIITUOH-
HBIX CTEKJIOM3IEINI MoxeT coctaBisats 0,032...0,14 Br/(m-°C).

OOBIYHOE CTEKJIO UMEET OTHOCUTEIHLHO MAyIO TEeNJIOCTOMKOCTb, B pe3yibTa-
Te HU3KOTO 3HaueHHst Koa(duIrenTa TemmeparypHoro pacimperus (9-10°...15-107).

AKyCcTHYECKHE CBOMCTBA CTEKJIA OTHOCHUTEIBHO BBICOKM. [0 mokasaremnto
3BYKOM3OJIALIMM CJION CTEKJIa TONMMHOW 10 MM COOTBETCTBYET CIIOK KHUPIUYHOMN
Kiaagku B 120 Mm.

XuMHnyecKasi CTOMKOCTb CTEKJIa Ompenensercs ero coctaBoM. CUIMKaTHBIC
CTekJia 00JIaat0T BBICOKOM CTOMKOCTBIO K OOJIBIIMHCTBY arpeCCUBHBIX cpei (3a uc-
KJIFOUYEHHEM IJIaBUKOBOM 1 hocdopHoit kucior) [5, 13].

6.3. Cbipbe 1JIs1 MPOU3BOICTBA CTEKJIA

CoIpbeBblE MaTepUalbl JJisl MPOU3BOACTBA CTEKJIA AETATCS HAa OCHOBHBIE U
BCIIOMOTaTEIIbHBIE.

K 0CHOBHBIM CHIPHEBBIM MaTepUaiaM OTHOCATCS MUHEPATbHOE ChIPhE U HEKO-
TOPBIE MTPOAYKTHI TPOMBIIIUIEHHOCTH: KBaplEBbIM MECOK, COJa, JOJOMUT, U3BECTHSIK,
noTar, cynbdar Hatpusi. KpoMe Toro, B mocieaHee BpeMsi CTaIA IMIUPOKO UCIOJIb-
30BaThCSl OTXOJbI PA3IMYHBIX OTPACTEH MPOMBINIJIEHHOCTH — MOOOYHBIC MPOTYKTHI
METAJUTYPTrUYECKUX TUIABMUIIBHBIX MPOLIECCOB (METALTypruyecKie NUIaKW) WM TIpo-
1[ecca CKUTaHusl TBEPJIbIX BHIOB TOTUIMBA (TOTUTMBHBIC IIIJIAKH ), CTEKI000H U JIp.
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MunepanbHO€ ChIphE, KaK MPaBUIIO, UMEET OOJIBIIOE KOJTMYECTBO MPUMECEH U
HEMOCTOSIHHBIN cocTaB. [IpuMecH yCIOBHO pa3feistoTcs Ha JBE IPYIIIIbI:

- YXyJIIIAIOIIKe KauecTBa CTEKIIOMACChl (OKCHIBI XKee3a, XpoMa, TUTaHa, Map-
raiiia, BaHaaus);

- COOTBETCTBYIOIIIME OCHOBHBIM KOMITOHEHTaM COCTaBa CTEKJIa (OKCHIbI allto-
MUHUS, KaJIbIIUsI, MATHUS, Kallusi, HATPHSI).

[Ipumecu niepBoil TpyNIbI MPUIAIOT CTEKITY HEXKENATEIbHYIO OKPACKY, a TaKKe
MOTYT TPUBECTU K OOpPa30BaHHUIO MOPOKOB B CTEKJIE B BUAE BKIoueHui. [Ipumecu
BTOPOI TPyNIbl OOBIYHO YUUTHIBAIOTCS MPH PACUETE COCTABA IIUXTHI.

BcnomoraresibHbIe ChIpbeBble MATEPHAIbI (OCBETIUTENH, TIYIIUTENIH, Kpa-
CUTENU U Jp.) BBOAAT B HIMXTY JUIsl YCKOPEHUS BapKU CTEKJIa U MPUIAHUA €My Tpe-
OyeMbIX CBOWCTB.

OcBetrnurenu (CynabhaThl HATPUSA U ATIOMUHUSA, KaJIHeBas CEMUTpa) CrocoOcCT-
BYIOT YIQJICHUIO U3 CTEKJIOMACCHI Ta30BbIX ITY3bIPHKOB.

['mymmrenu (TM1aBUKOBBIN MIMAT, IBOWHON cymnepdocdar) renaroT CTEeKIO He-
IPO3pavyHbIM.

Kpacutenu mpunaror cTekiy 3anaHHbli 1BeT. Hampumep, coenuHeHus Ko-
OasibTa — CHHUHN, XpoMa — 3€JICHbII, Mapraia — (UOJETOBBIMH, *Keae3a — KOPUUHEBBIN
U CHHE-3€JIEHbIE TOHA U T.[I.

6.4. OCHOBBI TEXHOJIOTHH MPOU3BOICTBA CTEKJIA

[Ipon3BOACTBO CTPOUTEIBHOIO CTEKJIA COCTOMT M3 CIHEAYIOIIUX OCHOBHBIX
Omeparuii:

Ilooecomoska cvipvesvix mamepuanos — Ilpucomosnenue wuxmol — Bapka cmekia
— Dopmosanue uzdenuti — Omoicue — 3axanxa

IMoaroroBka BKIItOYaeT APOOJIEHHWE W TIOMOJI MAaTEpUAJIOB, MOCTYMAIOIINX Ha
3aBOJI B BUJIE KYCKOB (JIOJJOMHT, U3BECTHSK, YTOJb), CYIIKY BIIQXKHBIX MaTepUajoB
(TIecoK, JI0JIOMUT, U3BECTHSIK), TPOCEUBAHUE BCEX KOMIIOHEHTOB Yepe3 CUTa 3aJaHHO-
ro pasmepa.

IIpuroroBieHre MMXThI BKIIOYAET OMEpPAlUUA YCPEIHEHHUS, JO3UPOBAHUS U
nepeMeIIBaHusl.

Bapka creksia — rjiaBHEWIIass M camasi CIOXHAas 4acTh TEXHOJIOTMYECKOTO
npoiiecca. Bapka mpou3BOAUTCS B CHEIHUATBHBIX CTEKJIOMJIABWIBHBIX Medax Hempe-
PBIBHOTO (BaHHBIC MEUM) WU MEPUOANYECKOTO (TOPIIKOBBIC Teun) AehcTBus. [Ipu
HarpeBaHuy muxTel 10 1100...1150 °Cc IPOUCXOJIUT 00Opa30BaHUE CUITMKATOB CHava-
Jla B TBEPJIOM BHUJIE, a 3aTeM B paciuiaBe. [Ipu nanbHeIemM MmoBbIIEHUH TeMIIepaTy-
PBI B 3TOM PAcCIIaBe MOTHOCTHIO PACTBOPSIOTCS HAanOOJIee TYTOTUIABKUE KOMITOHEHTHI
SiO, u Al,O3 1 oOpasyercs cTekiomacca. ta Macca HEOHOPOIHA IO COCTAaBY M Ha-
CBIIIIEHA TAa30BBIMU My3bIphKaMu (BapouHas TieHa). JlJis OCBETJICHUS U TOMOTEHU3a-
LMK TEMIIEPaTypy CTEKIoMacchl oBbimaoT 10 1500...1600 °C. Tpu 3TOM BS3KOCTH
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paciiaBa CHIDKAETCs, 00JIerdyaeTcsl yAajJeHUE Ta30BbIX BKIIOYCHHH U TOIy4aeTCs
OJHOPOAHBIN pacmiaB. CTEKIOBapeHUE 3aBEPIIACTCS OXJIAKICHUEM (CTYIKOM) CTeK-
JIOMacchl JI0 TeMIIEpaTyphl, P KOTOPOil OHa MPHOOpETaeT BA3KOCTh, TPEOyeMyIo
U1 BBIPAOOTKHU CTEKIIOU3ICIIUH.

®opmoBaHHe W3/IEIUN MPOUZBOAUTCS PA3IMYHBIMU METOJAMU: BBITATHBAHH-
eM, JUThEM, IMPOKATOM, IMPECCOBaHMEM U BbAyBaHHEeM. DopMOBaHHE JIHCTOBOTO
CTEKJIa MPOU3BOAUTCS IMyTEM BEPTHKAIBHOTO WJIM TOPHU3OHTAIBHOTO BBITATHBAHHS
JICHTBI U3 paciulaBa, MPOKAaTOM HIIM CIIOCOOOM IUiaBaromiel JeHThl (¢aoaT-crnoco0).
Memoo svimscueanus TPUMEHSIOT AJS IOJyYEHHUs CTEKIIa TOMUHOM 2...6 MM. JleH-
Ta BBITATHBACTCS U3 CTEKJIOMACCHI BPAILIAIOIIUMUCS BAJIKAMHU MAIIMHBI Yepe3 J004-
Ky (OrHEYHOpHBIM OpyC C MPOJOIBHON MPOPE3BI0) MWIH CO CBOOOIHON MOBEPXHOCTH
CTEKJIOMAacChl (0€3JI00UHBIN CIIOC00).

@noam-cnocob B HaACTOsIIEEe BpeMsl SIBJSIETCSI HAUOOJIee COBEPILIEHHBIM U BbI-
COKOIPOHU3BOIUTENBHBIM. OH MO3BOJISIET MOIYy4aTh CTEKIO C BBHICOKMM KadyeCTBOM
noBepxHOCTU. OCcOOEHHOCTHIO CI0Cc00a SABISIETCS TO, YTO Mpoluecc (POPMOBAHUS JICH-
Thl CTEKJIa IPOTEKAET Ha MOBEPXHOCTU PACIIaBJIEHHOTO 0JIOBA B pe3yJbTaTe pacTe-
KaHUs CTeKiIoMacchl. [1OBEpXHOCTH JMCTOBOrO CTEKJIAa IMOJy4aloTCs POBHBIMH U
IJIaJKUMU U HE TpeOYyIOT NajbHEeHIIeH MOJIUPOBKH.

OTxur — obs13aTeNbHas onepanus Mpu U3roToBieHuu uznenuil. Ilpu 6sicTpom
OXJIAKICHUM JJIsl 3aKperuieHus] (opMbl U3/IE€TU B HUX BO3HUKAIOT OOJIBLINE BHYT-
pPEHHHME HANpPSDKEHUS, KOTOPhIE MOTYT MPHUBECTH JaX€ K CaMOIPOU3BOJIBLHOMY pa3-
PYLIEHHUIO CTEKIOU3IEITIUN.

3akaJika TIpUMEHSETCS MPHU MOJYUYEHHUU CTEKJIa C MOBBIMICHHOW MPOYHOCTHIO
IPU CKATUU U U3THOE MO CPABHEHMIO C OOBIYHBIM cTEKJIOM. Crioco0 3aKaiKky BKIIIO-
qaeT B ce0sl HarpeBaHMWE CTEKJIA JI0 TIACTUYECKOTO COCTOSHUS U 3aTEM Pe3Koe OXJia-
XKJICHHE TTOBEPXHOCTH.

3akmrounTenbHas o0paboTKa M3eIui BKIIIOYAeT B ceOs onepanuu nuindona-
HUSI, TOJIUPOBaHHMS, IEKOPATUBHOM 00paboTkH [5].

6.5. CTekyIsIHHBbIE MATEPUAJIBI U U3/1eJIUsI
6.5.1. JTucmoewvie ceemonpo3paunvle u ceemopacceusaroujue cmexkia

JIucroBoe CTEeKI0 — OCHOBHOM BUJ CTEKJA, UCIOJb3YyEMBIN 11 OCTEKIJICHHS
OKOHHBIX W JIBEPHBIX NMPOEMOB, BUTPUH U BHYTPEHHEH OTnEenKku 3AaHuil. PasHoBua-
HOCTSIMHU JIMCTOBOT'O CTEKJa SIBJIIETCSA OKOHHOE, BUTPUHHOE, YBHOJIEBOE, y30pUaToe,
apMHPOBAaHHOE, 3aKAJICHHOE, MAaTUPOBAHHOE, TEIUIO3AIUTHOE.

OKoOHHOE CTEKJIO BBINYCKAETCA TOMIMHON 2; 2,5; 3; 4; 5 u 6 MM B BUJIE JUC-
ToB pazmepamu ot 750x1300 mm o 1600%x2200 mm. CBeTonponyckaHue OKOHHBIX
crexoi 84...89 %.

BuTpuHHOE CTEKJI0 H3rOTOBJISETCS MOJUPOBAHHBIM W HENOJUPOBAHHBIM,
TonmuHON 6,5...12 MM U MakcuManbHbIX pazMepoB 3000x6000 mm. Ilpumensiercs
JUISL OCTEKJICHHUsS] BUTPUH, BUTPaXKe M OKOH OOLIECTBEHHBIX 31aHuil. CBeTomnpomyc-
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KaHHe BUTPUHHBIX cTekou 75...83 %.

YBuoseBoe crekiao npomnyckaer 25...75 % ynbTpaduoseToBbIX Jdydel. ITo
JIOCTUTaeTCs 3a CUET MPUMEHEHHUS CTEKOJbHOM MIMXThl ¢ MUHUMAJIbHBIMHU TIPUMECS -
MU OKCHJIOB >KeJie3a, TUTaHa, XpoMa. Takoe CTEKJIO MPUMEHSETCS ISl OCTEKJICHUS
OpaHkepel U 3aM0JIHEHUSI OKOHHBIX MPOEMOB B JACTCKUX U JICYCOHBIX YUPEIKICHHUSX.

CrekJi0 aucroBoe y3opuaroe (puc. 6.1) umeer Ha OJHON WM 00EUX CTOPO-
HaxX YeTKUH perbedHbIN y30p U U3TOTOBIISIETCS CIOCOOOM IpoKaTa. ¥Y30p4aroe CTeK-
70 ObIBaeT OCCIBETHBIM U IIBETHBIM. [IprMeHsIeTCS A JEKOPATHBHOTO OCTEKIICHUS
OKOHHBIX W JBEPHBIX MPOEMOB, BHYTPEHHUX TEPETOPOIOK, KPBITHIX BEPAHT U T.H.
Jlns 3THUX Ke 1esed NPUMEHSIETCS JIUCTOBOE CTEKIIO «MOPO3», UMEIOIIEE HA OJIHOU
CTOpPOHE y30p, HANOMHUHAIOLIUI 3aWH/IEBEBILIEE CTEKIIO.

\
\\ .AI\

Puc. 6.1. Pa3HOBUHOCTH y30pUaToro CTekia

ApMHpOBaHHOe CTeKJIO0 (puc. 6.2) MOay4yaroT METOJIOM IMPOKaTa C OJHOBpE-
MEHHOMW 3alpecCOBKON B OOBIYHYIO WJIM IIBETHYIO CTEKIOMACCy METaJNIMYECKON CeT-
ku. JlJisi apMUpOBaHUs IPUMEHSIETCS CBapHas WM Kpy4deHas CETKa U3 CTaJbHOM MpOo-
BOJIOKM CO CBETJIOM NMOBEPXHOCTBHIO WJIM C 3aIUTHBIM aJTOMHUHHUEBBIM ITOKPBITHEM.
ApMUPOBaHHOE CTEKJIO OTIMYAETCS MOBBIIIEHHOW MPOYHOCTHIO U OHECTOMKOCTBIO.
Caeronporyckanue O€CIIBETHOIO apMUPOBAHHOTO cTekia 65...75 %. Ilpumensercs
JUISL YCTPOMCTBA CBETOBBIX MPOEMOB, (OHApE BEpXHETO CBETa, OTPAXACHUN B 37a-
HUSX U COOPYKEHUSAX PA3TMUYHOIO HA3HAUCHHUS.
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Puc. 6.2. ApMupoBaHHOE BOJIHUCTOE CTEKJIIO
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3akajieHHOe CTeKJIO TOIYy4aroT MyTeM TEepPMHUYECKON OOpabOTKH MO CIelHu-
abHOMY pexumy. brarogapst 3ToMy CTEKJIO siBlisieTcs O€30MacHbIM, TaK Kak Mpu
pa3pyLICHUH paciagacTcs Ha MEJIKME OCKOJKH C TYNbIMU HEpEeKyuMu Kpasmu. Oc-
HOBHOM MOTpeOUTENb 3aKaJIEHHOTO CTEKJIa — TpaHCHopT. B cTpoutenscTBe 3akalieH-
HOE CTEKJIO IMTPUMEHSIIOT JJIsI YCTPOMCTBA IBEPEH, EPErOPOIOK, MOTOJIKOB, OTPaXKIe-
HUS JIECTHUYHBIX KJIETOK U JTU(TOBBIX KAOUH.

MaTtupoBaHHOe CTeKJIO — CTEKJIO, OJHA UM 00€ CTOPOHBI KOTOPOTO 00pado-
TaHbl IECKOCTPYHHBIM anmnapaToM CIUIONIb WK B BUJE pUcyHKa. CTEKIIO UMEET POB-
HYI0O MaTOBYIO IOBEPXHOCTh, 00ECIIEUYMBAET CBETOpACCESHWE M HCKIIOYAaeT (WM
YXYJIAET) BUAUMOCTh NPEIMETOB CKBO3b HETO. [IpuMeHsieTcss MaTUpOBAHHOE CTEK-
JI0, KOTJIa HEOOXOJIUMO TMOJHOCTHIO WJIM YACTUYHO UCKIIOYUTH BUJIAMMOCTH, HO CO-
XpaHUTh CBETOMPOITYCKaHUE.

Temionorsiomaromniee CTeKJI0 MPEAHAZHAUYCHO JIJISl 3alIUTHI HHTEPHEPOB 3/1a-
HUAWA OT BO3AECHCTBUS IPSIMOIO COJHEYHOTO M3JIYyYEHHS U YMEHBIIEHUS COJHEYHOMN
paguanuu B MOMENICHUSX KHIIBIX, KYJIbTYPHBIX, OOIIECTBEHHBIX U MPOMBIIUICHHBIX
3nanuii. Ctexna royooro, ceporo 1 OpOH30BOTO OTTEHKOB MOJYy4YalOT BBEJCHUEM B
COCTaB CTEKJIOMACChl OKCHJIOB KOOaJIbTa, Kejie3a WM CeJIeHA. 3aJiepKuBasi 00JIbIIoe
KOJIMYECTBO MH(pPaAKPACHBIX JIy4el, CTEKJIO HarpeBaeTcs U MOJIBepraeTcsi OOJIbIIUM
TeMIiepaTypHbIM nedopmarusM. [loaTomy mpu OCTEKJIEHUU CIIEyeT MpeaycMaTpu-
BaTh JIOCTATOYHBIN 3230p MEXKIY PaMOM U CTEKIIOM.

TensooTpakariee CTeKJ0 MPUMEHSIETCA JJIsl HarpeBa MOMENICHUN OT COJI-
HEYHBIX U TEIUIOBBIX Jiydeil. M3rotaBiamBaeTcs HaHECEHWEM Ha MOBEPXHOCTh TOHKHX
IJIEHOK METAJUIOB U X OKcuaoB. CBeronpomnyckanue ctekon 30...70 %, a nporycka-
Hue TemioThl 40...60 %. B cBsi3u ¢ TeM, 4TO B TaKUX CTEKJIaX OOJibIlasi 4acTh HH(Ppa-
KpPaCHBIX JIyuel He MOTIJIONIAETCs, a OTPAXKAETCs, CaMO CTEKJIO MOYTHU HE HArpeBaeTCsl.
BcenenctBue yMeHbIIEHUST U3TYyUYEHUS U3 MOMEUIEHUS OHM TMOBBIIIAIOT TETUIO3AIIUTY
3uMoi. CTeKJIa UMEIOT Pa3IMUHYyI0 OKPACKY: 30JIOTUCTYIO, TOIY0YyI0, OPaH>KEBYIO U JIp.

MHorocioiiHoe cTeKJ0 (TPUILIEKC), apMUPOBAHHOE WJIM HEAPMHUPOBAHHOE,
COCTOUT M3 HECKOJIbKUX JIMCTOB CTEKJIA, MPOYHO CKIEEHHBIX MEXIY coO0M mpo3pad-
HOM 2JIaCTUYHON TPOKJIAIKOM, Yallle BCEro U3 MOJUBHUHIIOYTUPOILHOM MieHKH. [Tpu
yape OHO He JJAeT OCKOJIKOB U SBJISIETCS] O€30MMaCHBIM.

Crexy10 ycTONYMBOE K PAIMOAKTHBHBIM H3JIyYEeHUSIM IMPUMEHSETCA MpU
ctpoutesbecTBe ADC U NpeAnpUSTHIN 110 U3rOTOBJICHUIO U30TOMOB. {7151 moTJIonieHus
PaIMOaKTUBHBIX JTy4ell HMCHOJIb3YIOTCS CTEKJa C BHICOKMM COJIEp)KaHUEM CBUHIIA U
oopa. Hanpumep, TsKea0e CBUHIIOBOE CTEKJIO TWIOTHOCTHIO 6200 Kr/M°, coaepxauiee
80 % oxcuma cBMHIIA, 10 CBOEH 3aI[UTHON CLOCOOHOCTH B 9TOM OTHOIIIEHHH DKBUBA-
JeHTHO cTaiu [13].

6.5.2. Céemonpo3paunvlie uzoenus u KOHCMPYKYUU U3 CHeK1a
Kpome NHCTOBOrO CBETONPOHMIIAEMOrO0 CTE€KJIa B CTPOUTCIBCTBE IIPH-

MEHSIOTCSI CBETOMPO3PAUHbIC U3/IETNS U KOHCTPYKIIUUA B BUJE CTEKIOOJIIOKOB, CTEK-
JonpoduInTa, CTEKIONAKETOB U CTEKIITHHBIX TPYO.
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CrekJsiHHBIE 0JI0KM — ITyCTOTEJIbIE U3eus KBaapaTHoil (145%145, 220x220,
295%295 MM) unu npsAMoyroJibHOM (245%296, 245%120 mM) popMmbl, cocTosIue U3
JIByX TMPECCOBAHHBIX IMOJYOJIOKOB CBApEHHBIX WJM CKIEEHHBIX MEXIy COOoM
(puc. 6.3). Boki ©MEIOT HEGOIBIIYIO CPEAHION TWIOTHOCTE 800 KI/M°, pe/el mpod-
HOCTH Tipu cxkaTtuu 4...5 Mlla, Hu3Kyr0 TermionpoBoaHocTs 0,46 BT/(M'OC), JI0CTa-
TouHoe cBeTonponyckanue 50...65 %. Ilpumensitorcs st yCTpoHCTBa CBETOMPO-
3payHbIX SJEMEHTOB CTEH, MEPEKPBITHN U MEPEropoJIoK, OCTEKJICHHUS JIECCTHUYHBIX
KJIETOK, IaxT JU(TOB U Jp.

Puc. 6.3. Buabl CTEKJISHHBIX OJIOKOB:
a — 6ok kBagpaTHoi Gopmbl BK; 6 — 6110k kBagpaTHO# Gopmbl nBeTHOU BKIL;
8, 2 — OIIOK MPAMOYTONIbHOM Gopmbl 11BeTHOM BIIL]

IIpodunbHoe cTek10 (CTEKIONPOPUINT) MPEACTaBIsSIET COOONH MOTOHAXKHbBIC
JUITMHHOMEPHBIE CBETONPO3pauHble M3ENHs, MPUMEHIEMbIE AJi1 YCTPONUCTBA CBETO-
MIPO3PAYHBIX OTPaXKICHUW M CAMOHECYIIMX CTEH, BHYTPEHHHUX MEPEropoAOK U IMpo-
3payHbIX MIOCKUX KPOBENb B 3[JaHUAX pa3nuyHoro tuna. [IpodgunbHoe cTekno u3ro-
TOBJISIETCSI OTKPBITOTO (IIBEJJIEPHOE, PEOPUCTOE) U 3aMKHYTOTO (KOpoO4aTroe, OBajb-
HOE, TPEYroJibHOE U T.1.) ceueHuil (puc. 6.4), HEaApMUPOBAHHOE M APMUPOBAHHOE,
OecuBeTHOEe M 1BeTHOE. CBerompomnyckanue crexionpodummmra 73...82 %, tero-
nposogrocTs — 0,76 Br/(M-°C).

XapakTepucTUku nMpodUILHOTO CTEKIIa MPUBEACHBI B Ta0I. 6.1.

Crexyionakerbl — U3/eNNs, COCTOSIINE U3 JBYX WM 0oJiee JIUCTOB CTEKJIa,
COEJIMHEHHBIX MEXKIy COOOM MO KOHTYPY TaKMM 00pa3oM, 4TO MEXIYy HUMH 00pa3y-
€TCsl 3aMKHYyTasl BO3IYIIHAsI MOJOCTh (Bakyym). CTEKJIONAKEThl YNpPOUIIAIOT U yje-
HIEBJISIIOT MPOIECC OCTEKJICHUS 3/IaHui, 00JIalatl0T XOPOIIeH TEeIIo- U 3BYyKOU30JIu-
pyroniei cnocoOHOCThIO, HE 3aMIOTEBAIOT U HE HYXAAIOTCA B MPOTHUPKE BHYTPEHHUX
noBepxHocTed. OHM NPUMEHSIOTCS AJI1 OCTEKJICHUSI OKOH U JIBepeH, BUTPUH, 3€HUT-
HBIX (poHapell 37aHui pa3IMYHOIO Ha3HAUCHHUS.
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D7 L

Puc. 6.4. Bunbl npoduibHOTO cTEKIa OTKPHITOTO (a)

1 3aKphITOro (0) CeueHus:

1 — mBemnepnoe; 2, 3 — pedpucroe; 4 — 06pe3HoE;

5 — KkopobuaToe ¢ OJJHUM LIBOM; 6 — KopoOUaToe C IByMs IIBaMH;

7 — xopoOuaToe ¢ OBaJIbHBIMU KPOMKaMHU OOKOBBIX CTEHOK;
8 — TpeyronpHOE; 9 — KOpOOYaTOE C KO3BIPHKOM

Tabnuua 6.1
OcHOBHBIE pa3Mepbl MPOPHITUPOBAHHBIX JTUCTOB [1]
Pa3zmepsbl, MM

2

Tu Mapxa Macca 1 Mm%,
HIMPUHA | BBICOTA JUTUHA KT
IIT1-300 294 50 7,5
[IsennepHoe II1T1-300 294 35 3600 53
IT1-250 244 35 4,2
Kopo6uaroe ¢ onHuM KII-1-350 294 50 4200 9,5
IIBOM KII-1-250 244 81
Kopo6uaroe ¢ n1Byms KII-2-300 294 55 4200 10,0
[rBaMn KII-2-250 244 8,6
PeGpucroe PIT1-600 594 50 360 10,6

TpyObl cTek/siHHbIe U (PACOHHbIE YACTH K HUM TMPUMEHSIOTCS ISl TpyOO-
MIPOBOJIOB, UCTIOJIb3YEMBIX JIJII TPAHCTIOPTUPOBKHU KHUKUX, Ta3000pa3HBIX U TBEPIIBIX
BEIIECTB C PA3TMYHBIMU (PU3UKO-XUMHUECKUMHU CBOMCTBAMU (32 UCKIFOUCHUEM IIjia-
BUKOBOW KHUCJIOTHI) MpU Temrepatype oT — S50 °C o + 120 °C. Crexnsuusie TPYOBI
npousBogarcs auamerpom oT 40 1o 200 MM u giunoit ot 1500 go 3000 mm. Crek-
JISTHHBIE TPYOBI XOPOIIO COMPOTUBIISIIOTCS KOPPO3UH, 00J1aJal0T TOCTATOYHON Mexa-
HUYECKOUW MPOYHOCTHIO, TMTHEHUYHbI. OCHOBHBIMH HEJOCTATKAMU CTEKJISIHHBIX TPYO
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SIBJIICTCSI MQJIOE COTPOTUBJICHUE M3TUOY U yIapy, a TAKKe 3HAUUTEIbHAS XPYIKOCTb.
6.5.3. Obnuuoeounsle uzoenus u3 cmekia

3epkajsia M3roTOBISIOT U3 MOJUPOBAHHOIO CTEKJIA C HAHECEHUEM HA HETO C
OJIHOM CTOPOHBI TOHKOTO CJIOSl aIFOMHHHS WU cepedpa, 3aKperisieMoro CloeM ac-
(baabTOBOrO JIaKa WM CTEKJIIHHON 3MaJbIO.

LIBeTHOE JTUCTOBOE CTEKJIO M3TOTABIMBACTCS HA OCHOBE OOBIYHOTO M TEPMO-
YOPOYHEHHOro crekia. OKpacka MOBEPXHOCTH OCYILIECTBISETCA AJIEKTPOXUMUYE-
CKUM criocoboM. [IpuMeHsroTcs 1711 IeKOPaTUBHOTO OCTEKJICHHsI OKOH, JIBEpeH, Ie-
PEropoJIOK, MEOENH, U3rOTOBIICHHS BUTPAKEN U CBETUIILHUKOB.

Mapo6aur — JIMCTOBOE M3JEIHE M3 LIBETHOIO TIYIIEHHOIO CTEKJIa TOJIIMHOM
5...25 MM C TIOJMPOBAHHOM JIMIIEBOM MOBEPXHOCTHIO M PUDICHON THUILHOW CTOPOHOM.
Takue u3enus UCHOMB3YIOT JUIsl OOJUIIOBKHM (pacajjoB M BHYTPEHHUX MOMEIIEHUHN 00-
IIECTBEHHBIX 3/1aHUI, a TAKXKE JUISI [TOJIOKOHHUKOB, KPBIIIEK CTOJIOB, IPUJIABKOB.

O0/IMIOBOYHAA IUIMTKA — W3JCNINA U3 HEOKPAUIEHHOTO WJIM I[BETHOTO TJIy-
meHHoro ctekia pazmepamu ot 50x50 no 150x150 MM u TommmuoM 4...9 MMm. Jlure-
Bas MOBEPXHOCTh IUIUTOK MOXKET OBITh TJIAJKOW WM C Pa3IMYHBIMU pelibePHBIMU
y30paMu, ThUJIbHAsI CTOPOHA — PUQIICHON WIN IIEPOXOBATOM, YTO 00ECIIeYMBAET JIy-
1Iee CLEIUIEHUE C PACTBOPOM.

OMAJTMPOBAHHAS INIMTKA HW3TOTOBISIETCA M3 OTXOJOB LIBETHOTO OKOHHOI'O
WJIM y30pYaToOro CTEKJIa MyTeM €ro pe3Ku Ha TpeOyeMble pa3Mepbl, HAHECEHUS Ha O-
HY U3 MOBEPXHOCTEW HEMPO3pavyHO 3Maiu U ee crutaBienus. [lnnTka npegHaznave-
Ha JJI1 BHYTpEHHEN OOJIMIIOBKU 3/1aHUI Pa3IMYHOTO Ha3HAYEHUS.

I[IMuTKN cTeKJsTHHBbIE 00JMI0BOYHbIE KOBPOBO-MO3aM4YHble U KOBPHI M3
HMX SBJISIOTCS OJHUM U3 HauOoJsiee 3(pPeKTUBHBIX OOJUIIOBOYHBIX MaTepuanoB. OHu
JIOJITOBEYHBI, 00JIaJal0T MOPO30CTOMKOCThIO U TMTMEHWYHOCTBIO, HAJEXKHO 3alllu-
marT (acaapl CTEH 3aHUM OT BO3JCHCTBUS BHEIIHEH cpeibl. BrelmyckaroTcs pazme-
pamu 21x21x5 u 46x46X5 MM.

CmagbTa mnpejacrapisieT co00il KyCOUKM TIYIIEHHOTO LIBETHOTO CTEKjIa He-
IpaBUIbHOM (opMBbI pazmMepoM 110 20 MM, U3FOTOBJICHHBIE JINTHEM CTEKJIOMACChI HIIN
IPECCOBAaHHbIE U3 CTEKISIHHOI'O MOPOILIKAa U MCIOJb3yeMble IJs OTAENKH (hacajos,
M3TOTOBJICHUSI MO3aWYHBIX MMAHHO, XYJ0KECTBEHHBIX M JEKOPATUBHBIX KOMITO3UIINI
Ha ¢acanax 3gaHui Wi B uHTephepax. [lanurpa cManbtsl npesbimaet 200 BETOB U
orteHkos [5, 10].

6.5.4. U30e1usa uz nenocmerna

[lenocTekio nmpeacrapiigieT coO0M UCKYCCTBEHHBIM MaTepHall, MoJOOHbBINA MeM-
3e. [Ipoiiecc mpon3BoACTBa NEHOCTEKIIA 3aKII0YAETCS BO BCIyYMBAHUU PAa3MOJIOTOTO
CTEKJIa, CMEIIAHHOTO ¢ HebompmuM kosmyecTBoM (1...3 %) apeBecHOro yriis, W3-
BECTHSKA WJIM JIPYTUX MaTepUaJIOB, BBIACIAIONIUX a3 MPH TEMIEpaType pa3msrye-
Hus crekia. [lenoctekiio xopomro o0padbaTbIBaeTCsl, CKIEUBACTCSI, TBO3AUTCS, BO3LY-
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XOMPOHUIIAEMO W HETHTPOCKOMMYHO. M3roraBmmBaeTcs B BHje OJIOKOB W TpaHyIl.
Cpennsiga miotHocTh nieHocTekna 100...700 Kr/M>, KOA(PPUIIUEHT TEMIONIPOBOIHO-
cri 0,04...0,15 Br/(m-°C), npemen npounoctu mpu cxatuu 0,1...15 MITa. Ilupoko
MPUMEHSETCS B KOHCTPYKIMIX KaK TEIJIOM30JIUPYIONIUN U 3BYKOMOTJIOMAIOIMINNA Ma-
TepHall.

bJy10Ku U3 MeHOoCTeKIa TPUMEHSIOTCS JIJISl TEIUIOBOM M30JISIIUU CTPOUTEIBHBIX
KOHCTPYKIIUH, MPOMBIIIJIEHHOTO 000OpYyAOBaHUS, XOJOAWIHHUKOB (B MHTEpBaJle pa-
O0ouunx Temreparyp ot -260 go + 430 °C u otHOCHTENBHOI BiaskHOCTH 10 97 %).

I'panyiupoBaHHOe MEHOCTEKJIO IPUMEHSAETCS B KAUYECTBE 0CO00 JIETKOTO 3a-
MOJIHUTENS B MPOU3BOJICTBE JIETKOTO MJIM TEIJIOM30JISILIMOHHOIO O6eToHa. M3rotaiu-
BAETCsl MyTE€M BCIICHUBAHMS BO BPAIIAIOIIMUXCA Me4YaX ChIPIIOBBIX TpaHyJl, MOJIy4YEH-
HBIX U3 MOPOIIKA CTEKJIAa, U3MEJIbUCHHOTO B IIAPOBBIX MeNbHUIAX. HacklHas mioT-
HOCTb I'panyJinpoBaHHOro nenocrekna 100...150 Kr/M°.

6.5.5. Mamepuanwsl na ocHo6e CMeK108010KHA

CTEeKJIISIHHOE BOJIOKHO IPUMEHSETCd B IPOU3BOACTBE KOMIIO3WLIMOHHBIX
CTPOMUTENBHBIX MaTEpPUAJIOB B BHJIE HENPEPHIBHBIX HUTEH, TKaHel, xoicra, pyOieH-
HOTO CTEKJIOBOJIOKHA M CTEKJIOBATHI. J/lnameTp CTEKJIOBOJIOKOH 5...15 MkwM, mpou-
HOCTb UX IpH pactskeHun gocturaet 4000 MlTa.

HenpepblBHOE CTEKJIOBOJIOKHO TIOJYY4alOT W3 paciulaBa METOJaMH Mexa-
HUYECKOTO BBITSATHBAHUSA U3 (PUIIbEp TUIABWIIBHBIX BaHH M HaMOTKU. KopoTkoe Bo-
JIOKHO TOJYYaroT HEHTPOOEKHBIM WA JyThEBbIM CIIOCOOaMU.

CTeKJIOBOJIOKHUCTBIN XOJICT MPEACTABIAET COOOW TOHKHUI JIMCTOBOM Mare-
puan U3 NEPEIIETEHHBIX HENPEPBIBHBIX BOJIOKOH, CKPEIUIEHHBIX CHHTETHYECKUM
cBs3yomuM. [Ipumensercs kak nonydaOpukar s U3rOTOBJICHHS THAPOU3OJIALIM-
OHHBIX U KPOBEJIbHBIX MaTepUaioB, B YACTHOCTH CTEKJI0pyOepoua.

CTeKI0TKaHM NPUMEHSIOTCS JJI1 U3TOTOBJIEHHS CTEKJIOTEKCTOIMTOB Ha MOJH-
MEPHOM CBS3YIOILIEM, a TAK)KE B CTPOUTENILCTBE MPH TEIUIOM3O0JISLIUH TPYOOIIPOBOIOB.

Py0JieHO€e CTEKJI0BOJIOKHO IIOJY4YalOT PE3aHMEM HENPEPBIBHOTO CTEKIJIOBO-
JIOKHA ¥ NPUMEHSIOT JUIS MOBBIIICHHS POYHOCTU PA3JIUYHBIX M3IEJIHMI Ha OCHOBE
MUHEPaIbHBIX CBSI3YIOLIMX M B IPOM3BOJCTBE CTEKJIOIJIACTUKOBBIX CBETONPO3pay-
HBIX TUIOCKUX U BOJIHUCTBIX JINCTOB JIJIs1 KPOBJIM M OOIIMBOK TPEXCIONHBIX MaHeNeH.

6.6. CuTAJLIIBI M HJIAKOCUTAJLIbI

Curanibl (Ha3BaHWE TPOU3OIIIO OT COKPAIICHHS IBYX CJIOB — CHJIMKAT U
KPUCTAJUT) TIPEACTABISIIOT COO0H CTEKIIOKPUCTAINTMYCCKUE MaTepHaIbl, MOJYICHHBIC
U3 CTCKJSHHBIX PACIIaBOB ITyTEM WX ITOJIHOW WM YaCTUYHOW KPHCTaJUTA3AIUH.
CTpyKTypa CUTAIIOB COCTOUT U3 MEJIKUX (1...2 MKM) KpUCTAJIOB, MEK]1y KOTOPBIMU
HAXOJIUTCS TPOCIIONKa CTEKIOBUAHON (a3pl. OO0beM KpucTaummueckon (a3pl B CH-
tayurax gocturaet 90...95 %.

ChIpbeM TSI TIPOM3BOJICTBA CUTAIIJIOB SIBIISIFOTCS T€ K€ MPUPOIHBIE MaTepua-
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JBl, YTO U AJI CTEKJIa, HO K YUCTOTE CHIPbs MPEAbSBIAIOTCS OY€Hb BBHICOKHE TPeOo-
BaHus. Kpome Toro, B pacmiaB BBOJST JOOABKH, KaTaTU3UPYIOUIUE KPUCTATUTU3AIUIO
IIpH MOCJIEayoIIeH TepMooOpadboTke (coearHenus GTopuaoB win Gpocdaros menoy-
HBIX M IIEJIOYHO3EMEIbHBIX METAJIOB). TEeXHOJIOrHs MPOU3BOICTBA U3/ICIUN U3 CH-
TaJUIOB HE OTJIMYAETCS OT TEXHOJIOTUU MPOU3BOJCTBA U3JIEINI U3 CTEKIIa, TpeOyeTcs
JIMIIb IONOJIHUTENbHAS TepMUUEcKas 00paboTKa CTeKsIa B KpUCTaIIU3aTope.

OO6nanas MOMUKPUCTATUNIMYECKUM CTPOCHHMEM, CUTAJUIbI, COXpaHsis MOJOXKH-
TEJIbHBIE CBOMCTBA CTEKJIA, JINIIEHBI €r0 HEAOCTATKOB: XPYNKOCTH, MAJION IPOYHOCTH
npu u3rude, HU3Kou Ternoctoiikoctu. 1o cBouM (PU3HKO-TEXHMYECKUM CBOMCTBAM
CUTAJUIbl BBIIEPKUBAIOT CPABHEHUE C METAUIaMHU. TBEPAOCTh CUTAJUIOB MPUOIMKA-
€TCs K TBEPJOCTH 3aKaJieHHOW ctanu. CuTaiuibl 00JIaJlal0T BBICOKOW CTOMKOCTBIO K
BO3JICHCTBUIO CHJIBHBIX KUCIOT (KpOME IJIaBUKOBOM) U mienoued. [IpouHocTs curtai-
70B 11pu cxatuun 10 500 Mlla.

B cTpoutensCTBE CHUTAIBI HMCHOJIB3YKOTCS JUIsl YCTPOWMCTBA MOJIOB MPO-
MBIIJIEHHBIX I[€X0B, B KOTOPBIX MOTYT OBITh MPOJIMBBI KUCIIOT, IIEJI0YEH, pacIlJIaBOB
METAJJIOB, a TaKK€ [IBIDKEHUE TSDKENbIX MallWH. BBICOKYI0O  TEXHHKO-
HKOHOMHUYECKYIO 3(P(PEKTUBHOCTh JAa€T NPUMEHEHHE CUTAJJIOB ISl M3TOTOBJICHUS
XUMHUYECKOU anmaparypbl U TpyO JJi1 TPAHCIIOPTUPOBKHU BHICOKOATPECCUBHBIX Cpel U
Ter1000MeHHUKOB. [0 BHEIIHEMY BHUJly CUTAJIBI MOTYT OBITH TEMHOI'O, CEPOTO, KO-
PUYHEBOTO, KPEMOBOI'0, CBETJIOI'O LIBETOB, INIYXHE U ITPO3PavHBbIE.

IlnakocuTa/UIbl — CTEKIOKPUCTAIUINYECKUE MAaTEpHalbl, W3TOTABIMBAEMbIC
IIyTEM YIIPABIIEMON KPUCTALIN3ALNN CTEKJIIA, IOJYYEHHOTO HA OCHOBE METAJTypIr-
YECKHUX IIIAKOB, KBapIEBOTO NECKa W HEKOTOpbIX 100aBok. Ilo BHemHemy BHIY
[UIAKOCUTAIIIBI MTPEACTABIIAIOT COOOM IUIOTHBIE, TOHKO3EPHUCTHIE U HEMPO3payHbIE
maTepranbl. CPeaHss MIOTHOCTh MITAKOCHTAmIoB 2500...2700 kr/M°, mpexen mpod-
HOCTH TipH cxkatuu 10 650 Mlla, npu uzrude no 120 MIla, Tepmudeckas CTOMKOCTb
10 750 °C, Bomonorsomenue 6nuskoe k 0 %.

B03MOXHO nonydyeHne TakKe MNEHOLIAKOCUTAUIOB CO CPEAHEN IIIOTHOCTBHIO
300...600 Kr/M°, mPOYHOCTBIO MpH CKATHH 6...14 MIIa 1 TepMUUYeCKOil CTOMKOCTBIO
0 750 °C, KOTOpbIE MOTYT MPUMEHSTHCS NIl TEIUIOBOM H30JSAIMU TPYOOIIPOBOIOB
TETUIOTPACC U MPOMBIIIICHHBIX Teueit [5].

6.7. U31es1usi 13 KAMEHHBIX PACIlIaBOB

JInTble KaMeHHbIe M3/1eJIUsl U3TOTOBISIOT U3 PACIJIABOB TOPHBIX MOPOJ] MU
IIJIAKOB JIUThEM B (POPMBI € MOCIEAYIOIIed TepMuueckoi oopadboTkoi. ITo cBoeit of-
HOPOJIHOCTH U TEXHUYECKUM CBOMCTBAM JIUTHIC U3EIHS IPEBOCXOIAT MHOTHE CaMble
POYHBIE TPUPOTHBIC KAMEHHBIE MaTEPHAIIBI.

B 3aBHCHMOCTH OT KCIIOJIB3YEMOTO CHIphsi KAMEHHOE JIUThe OBIBAET TEMHOTO U
CBETJIOTO I1BeTa. J[J1s mosryueHus: n3/ieauii TEMHOTO [[BETa IPUMEHSIOTCS MarMaTuye-
CKHE TOpHbIE MOpoAbl — 0a3ajbThl M Auada3bl, a TaKKe JOMEHHBIC, MApPTEHOBCKUE
IUJIAKW U [UJTaKU [BETHOW MeTayulypruu. JlJisi MoydeHus CBETIOr0 KaMEHHOTO JINThS
UCIOJIB3YIOT OCaJ0YHbIE TOPHBIE MOPOABI - JOJIOMUT, U3BECTHSIK, MpPaMoOp U KBaplie-
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BBIU IIECOK.

TexHonorus IMOay4YeHUs JIUTBIX H3JIEIUH BKIKOYAECT IOATOTOBKY CBIPBEBBIX
MaTepuaioB (npoOieHue, MOMOJI, IEPEMEIINBAHNE), TJIABICHNE, OTIMBKU WU3/ETIHi,
KpUCTAJIM3alUI0 U oTxUT. [lmaBnenue auabaza u 6a3anbTa yalie BCEro MpoU3BOJIAT
B BaHHBIX M€Yax WK BarpaHkax npu temmneparype 1400...1500 °C, a IIPU U3TFOTOB-
JIEHUU CBETJIIOT0 KAMEHHOTO JIUThS - B DJIEKTPOIEYAX.

[1n0THBIE IUTHIE KAMEHHBIE U3JENNS UMEIOT MOPUCTOCTh HE Ooiee 2 %, cpen-
HI00 I0THOCTE 2900...3000 Kr/M°, BBICOKYIO MOPO3OCTOMKOCTB, MPOYHOCTD IHPH
cxaruu 200...240 MIIa u npu pactsoxenuun 20...30 MIla; uctupaemocts a0 5 pas
MEHBIIIE, YeM y rpaHuTa, 0a3anbTa U Auabda3a; BHICOKYI0O XMMHUYECKYI0 CTOMKOCTb, B
TOM YHUCJIE K BO3ACHCTBUIO KOHIICHTPUPOBAHHBIX CEPHOU U COJITHOW KUCIOT.

B cTpoutenbcTBe NUThIE KAMEHHBIE M3JIEIHS UCHOJB3YIOT B 0CO00 TSKEIBIX
YCIOBUSIX dKCIUTyaTanuu (Opycyarka Jjisi TOpor, TpyObI JIJIsl arpecCUBHBIX Cpell, 00-
JIMIIOBOYHBIC TUTUTKH JJIS1 IPSIPUSTHIA XUMHUYECKON MPOMBIIITICHHOCTH).

CTOMMOCTh KAMEHHOTO JINThS, OCOOEHHO CBETJIOr0, KaK U CUTAJIOB, CPaBHU-
TEJIBHO BBICOKA, HO C YYETOM JOJIOBEYHOCTH HMX IIPUMEHEHHUE OKa3bIBAECTCS DKOHO-
MUYECKH BBITOJIHBIM.

KoHTpobHbIE BONPOCHI

1. Yro mpencrasnser coboi creksno? ONHUIINTE OCHOBHBIE MPU3HAKU CTEKIIO-
00pa3HOTO COCTOSIHUS.

2. Kakue oxkcuzpl BXOIIT B cOCTaB cTekos? Kakyro ponp UIparoT OKCHIBI B
(bopMHpOBaHNN CBOMCTB CTEKJIa?

3. Ilepeunciure n 0XapakTepU3yrnTe OCHOBHBIE CBOMCTBA CTEKJIA.

4. YUto ABNS€TCS CHIPHEM JJIS MMPOU3BOJICTBA CTEKIIA?

5. JlaliTe onucaHnre OCHOBHBIM TEXHOJIOTUYECKUM OIepanus Py MPOU3BOJICT-
BE€ CTEKJIA.

6. [lepeunciTe OCHOBHBIE PA3HOBUIHOCTH JIMCTOBBIX U3AEIINNA U3 CTEKIIA.

7. HazoBuTe cBETONPO3pavHbIC N3N U KOHCTPYKIIMHU U3 CTEKIIA.

8. Kakue cTekssiHHbIC U3/eNUs TPUMEHSIOTCS JIIs1 OOJIMLOBKU?

9. Uro npexncrasisier coboit neHoctekso? [IpeacraBbTe OCHOBHBIE Pa3HOBU-
HOCTH Y CBOWMCTBA U3JIEJINN U3 IIEHOCTEKIIA.

10. Yro Takoe cUTAIB M MITaKOCUTALTBI? OXapakTepu3ynTe 9TH MaTepUaIbl
U pacCKaXuTe 00 00JaCTAX UX TPUMEHEHUS.

11. Kak nostyyaroT u3aenus u3 KaMeHHbIX paciiaBoB? Ha30BUTe nX OCHOBHBIE
CBOMCTBa U 00JaCTh IPUMEHEHUSI.
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PA3JIEJI 7

HEOPITAHNYECKHUE BSAXKYIIUE BEILIECTBA
7.1. O0mme cBexeHUs

Heopranunyeckue BsoKyIMe BEIIECTBA — MOPOILIKOOOpa3HbIe MaTepHuaibl, KOTO-
pbl€ TIPU CMEIIMBAHUU C BOJAOW 00pa3yroT IJIACTUYHO-BSI3KOE TECTO, CIIOCOOHOE 3a-
TBEP/ICBATh U MEPEXOIUTh B KAMHEBHUIHOE TEJIO.

Heopranuyeckue BsOKyIIME BEIIECTBA MPUMEHSIOT NI U3TOTOBJICHUSI OETO-
HOB, PaCTBOPOB, CHJIMKATHOTO KHUPIUYa, aCOECTOIIEMEHTHBIX U APYTHX MaTEPUAIIOB.
B 3aBuCMMOCTH OT CIIOCOOHOCTH TBEPJAETH B OMPEEICHHON Cpelie uX JEIsIT Ha BO3-
JYIIIHBIE ¥ TUIPaBINYECKUE BSOKYIIHME BEIIECTBA.

Bo3aymHble BsiaKylllMe CIOCOOHBI 3aTBEpAEBaTh M COXPAHITH MPOYHOCTH
TOJBKO B BO3IYIIHO-CYXUX YCIOBHSX (mpu temmneparype 18...20 °C, BmaxHoCTH
60...70 %). K HUM OTHOCSITCSI TUTICOBBIE, MarHe3uajabHbIC BSOKYIITHE, )KUJIKOE CTEKIIO,
BO3/IyLIHAs U3BECTh.

I'mapaBianyeckne BSKYLIME TBEPICIOT U COXPAHSIOT IMPOYHOCTh HE TOJBKO
Ha BO3/lyX€, HO U B BOjie (TUAPABIMYECKAsI U3BECTh, POMAHIIEMEHT, MOPTIAHIIEMEHT
U €ro pa3sHOBUHOCTH, TIMHO3EMUCTBIN, PACIIUPSIIONIUECS IIEMEHTHI U Jp.).

B otnenbHyto rpyIiny BhIICTSIOT BSKYIIHE ABTOKJIABHOIO TBEPAEHUs, KOTO-
pbie CIOCOOHBI TBEPJIETh B CPEJIC HATPETOTO HACKIIIEHHOTO Mapa B aBTOKJIaBax (Temrie-
parypa 175...210 °C, Baxxuocts 100 %, masnenne 0,3...1,6 MIIa). B Taknx YCIOBHSIX
MIPOUCXOIUT B3aUMOJICUCTBHE MEX]TY HUCXOHBIMU KOMIIOHEHTAMU M0 PEAKIIUU

CaO + nSiO, + mH,O — Ca0-nSiO,"-mH,0.

[TpoayKThl peakiuu 00eCHeYrnBaOT BBICOKYIO MPOYHOCTH M BOJOCTOHKOCTH
uznenuii. K TakuM BSOKYIIIMM OTHOCSATCSI M3BECTKOBO-KPEMHE3EMHCThIC, H3BECTKOBO-
30JIbHBIC, H3BECTKOBO-IITAKOBBIC U ApyrHe Bsokymue [5, 10, 11].

OO11ast TEXHOJIOTHs TMPOU3BOJCTBA HEOPraHMYCCKUX BSDKYIIUX BEIIECTB CO-
CTOMT M3 CIACIYIOUINX ONCpPaIIHii:

Jlobviua coipvs — Crnaduposanue — Iloocomoexa — Obowcue — [lomon —
Cknaouposanue 20mogou npodykyuu — Omnpaexa nompeoumento

7.2. Bo3ayuinble BSLKYIIHE BelecTBA
7.2.1. I'uncoewie eaxcyuiue eeujecmea
['uncoBble BSKYIIIME BEIIECTBA — BO3AYIIHbBIC BSKYIIUE BEIIECTBA, COCTOSIIUE

B OCHOBHOM 3 nojryBoaHoro rurnca (CaS04-0,5H,0) nim anruaputa (CaSO,) u mo-
JyYEHHBIE TEIIOBOM 00pabOTKOMN CHIPhS U TOMOJIOM.
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OCHOBHBIC TEXHOJIOTHYECKHUE ITAIBI B TPOU3BOACTBE THUIICA:
Jlobviua — Iloocomosxa — Oboicue — Ilomon
(Ilomon — Oborcue, Obswcue c nomonom) — Ocmuleanue —
Crnaouposarue 2o0mosoi npooyKyuu

ChIpbeM I TIOJYYCHHUS THIICOBBIX BSDKYIIUX CIYXKUT TOpHas TOpoja, CO-
cTosImas mpeumyinecTBeHHo 3 MuHepaia rumca (CaSO,2H,0), a Taxxke npupoa-
HBIM aHTUIPHUT, OTXOBI TPOMBIIUICHHOCTH ((ocdoruric, GOpOTHUIIC).

Paznmu4aroT HM3KOOOKUTOBBIE W BBHICOKOOOKHUTOBBIE THUIICOBBIC BSDKYIIHE BE-
IIeCTBA.

Hu3Kk000:KMTOBBIE TIONYYalOT TEIUIOBOW 0OpaOOTKOW TIpH TemIepaType
130...180 °C mpupozroro rumca:

CaS0,4-2H,0 — CaS0,4-0,5H,0 + 1,5H,01.

B 3aBucumMocTH OT YCJIOBMI, B KOTOPBIX OCYILIECTBIISIETCS HarpeBaHHe, MOJy-
BOJIHBII TUIIC MOXKET UMETh pa3inuHoe cTpoeHue. [Ipu ynanennu Boabl B BUIE Iepe-
IpEeToro mnapa (HampuMep, B YCTAaHOBKAaX OTKPBITOrO THIIA — CYHIIWJIbHBIN OapadaH,
TUTICOBAPOYHBIA KOTEN) MOJYyYal0T MEIbYalIliie TUI0XO0 BBIPAKEHHBIC KPHUCTAILIBI
runca f-woouguxayuu. K HUIM OTHOCATCS CTPOUTENbHBIN, (POPMOBOUYHBIN U BBICOKO-
IIPOYHBIN TUIIC.

B ycnoBusix, xorja Bojia W3 ChIPbsl BBIIEISETCS B KMJIKOM COCTOSIHUH, YTO
OCYILIECTBUMO B YCTaHOBKaX 3aKpbITOrO THUIA (aBTOKJIAB, 3alIapOYHbIN KOTEN), 00pa-
3YIOTCSI KPYITHbIC KPUCTAIUIBI TUIICA O-MOOUPUKAYUL.

Jl5is HU3KOOOXKUTOBBIX TUIICOBBIX BSKYIIMX YCTAHOBJICHBI MapKH, YKa3aHHbBIC
B Tabm. 7.1.

Tabmuma 7.1
Mapku rumnca no npo4YHOCTH

[Ipenen npounoctu, MIla, 0Opa3noB-6angodyex pazmepamu
Mapxka BsKyIIETo 40x40x160 MM B Bo3pacTe 2 4, HE MEHEee
P CKATUHU npu u3rude
-2 2 1,2
I'-3 3 1,8
I'-4 4 2,0
I'-5 5 2,5
I'-6 6 3,0
I-7 7 3,5
I'-10 10 4,5
I-13 13 5,5
I'-16 16 6,0
I-19 19 6,5
I-22 22 7,0
I'-25 25 8,0
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[ToMHUMO TPOYHOCTH [JIsi TUIICOBBIX BSKYIIMX YCTAaHABIMBAIOTCA TOHKOCTH
IIOMOJIa U CPOKHU CXBATHIBAHMS.

Henocrarkamu rurca siBISIOTCS 3HAYUTENbHbIE AeQOopMalviyd MO Harpy3Kou
(MON3y4ecTh) U HU3Kask BOJOCTOMKOCTb.

Oco0OEHHOCTBIO TOJIYBOJAHOTO THIICA MO CPAaBHEHHUIO C JAPYTHUMH BSDKYIIUMU
SBJIIETCSI €70 CIIOCOOHOCTh TP TBEPJCHUU YBeIMUYuBaThcs B 00beme (10 1 %). Tak
KaK yBeJIMYEeHHE 00beMa MPOUCXOINUT B €IlIe OKOHYATEILHO HE CXBAaTUBIIEHCS Macce,
TO OHA XOPOIIO YIUIOTHAETCS M 3aMOJHSIET GopMy. ITO MO3BOJSIET IMUPOKO TPUME-
HSTB TUIIC IS OTJIMBKU XYI0’KECTBEHHBIX U3JICTUI CIOKHOU (POPMBI.

Hu3K000KUTOBBIC TUIICOBHIE BSKYIITUE MPUMEHSIOT JIJIS1 M3TOTOBJICHUS THUIICO-
BBIX JICTAJICH M TUTICOOCTOHHBIX M3EINN (KaMHEH, IeperopojIoK), CyXOH MTyKaTyp-
KU (MaHelb, COCTOSIIAsl U3 TUIICOBOTO CEPACYHUKA, OKJIEEHHOTO KapTOHOM WJIU JIpY-
TUM MaTepuaioM), a TaKXe JJISl MOJYyYEHHS] THUICOIEMEHTHOIMYIIOIAHOBBIX BSIKY-
mux (I'LTIB).

BbICOK000:KMTOBbIE TUIICOBBIC BSIKYIUE MOJIYyYaOT O0XXHUIOM MPUPOJTHOTO
rurca win anrujpura npu temneparype 600...1000 °C. K HuM oTHOCSTCS AHTUJIPU-
TOBBIM IEMEHT U ICTPUX-THUIIC.

Aneuopumossiii yemernm (aHTUIAPUTOBOE BSIXKYIIEE) COCTOUT IPEUMYIIECTBEH-
HO u3 anruaputa CaSO,. Ero n3rotaBnuBarOT 00KUTOM MPUPOIHOTO THIICA TIPHU TEM-
nepatype 600...700 °C:

CaS0O,4-2H,0 — CaS0O, + 2H,01.

[Tomyuennsiit CaSO, BsKymMMU CBOMCTBaMHU He obnamaet. [lns ero TBepue-
HUS TIPH TIOMOJIE B KQYE€CTBE aKTHBU3AaTOPOB TBEPICHUS JOOABIISIOT BEIIECTBA, OTIH-
Yaromuecs IMIEJI0OYHBIM XapaKTepoM (M3BECTh, OOOMXOKEHHBIN JTOJIOMHUT, OCHOBHBIC
JIOMEHHbIE IUTAKHU U JIp.).

Dcmpux-eunc TONYYarOT OOKUTOM JIBYBOJHOTO TWIICA WM aHTHAPUTA TIPHU
temmeparype 800...1000 °C

CaS0,-2H,0 — CaSO, + CaO + SO; + 2H,01.

DCTPUX-THUIIC COCTOUT B OCHOBHOM U3 O€3BOJHOTO CEPHOKHCIIOTO KaJbIUs, HO
B HEM TaKXe MPUCYTCTBYET HEOOJIBIIIOE KOJTMIECTBO OKKUCH Kambius (3...5 %), KoTo-
past oOpa3yeTcsi B pe3yJibTaTe TEPMHUUECKOTO PA3JIOKEHHUS YacTh Cylib(aTa KaibIlus.
CaO BBINOJIHSET POJIb KaTaIM3aTopa Npyu TBEPACHUMU.

AHTUJPUTOBBIN IIEMEHT U ICTPUX-TUIIC B OTJIUYHME OT HU3KOOOKUTOBBIX THII-
COBBIX BSIKYIIIMX MEIJICHHO CXBAaTHIBAIOTCS W TBepnetoT. Ilpemen mpodyHocTH mpu
CKaTHH CTaHIapTHBIX 00pasmoB uepe3 28 cytok TBepaeHus S...20 MIla u Goree.

BBICOKOOOKUTOBBIC THIICOBBIC BSDKYIIHE BEIIECTBA MPUMEHSIOT JIJIS YCTPOU-
CTBa OCCITOBHBIX IOJIOB, JUISI IPUTOTOBJICHHS IMITYKATYPHBIX M KIIQJOYHBIX PAacTBO-
POB, OETOHOB, HCKYCCTBEHHOTO Mpamopa [4, 5].
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7.2.2. Mazne3zuanvnule gaxcyuiue eeuiecmea

Marne3uanpHble BSKYIIME BellecTBa (KayCTHYECKUW MarHe3uT U KaycTude-
CKUW JOJIOMHUT) — TOHKHE MOPOIIKH, IJIABHOW COCTABJISIIOIIEH KOTOPBIX SBISIETCS OK-
cu maraud. x nomydaroT myteM oo6sxura (750...850 OC) MAarHe3ura Uid JOJIOMUTA.

Kaycruuecknii marne3ur noiyyaior oOxurom marnesuta MgCO;. On co-
CTOWUT B OCHOBHOM mX okucu maraus MgO.

Kaycruyeckuii JA0JJOMHUT H3TOTOBIISIOT OOKUTOM TPHUPOTHOTO TOJOMHUTA
CaCO3-MgCO;. OH cOCTOUT B OCHOBHOM W3 OKHCH MarHus M KapOoHaTa KaJlbIWs,
KOTOPBIN HE 001a1aeT BSOKYIITUMU CBOMCTBAMH U CHIKAET €r0 aKTUBHOCTb.

[Ipu 3aTBOpEeHUU ATUX BSOKYIIUX BOJOW MPOIECC THApATAIIMU HIET OYCHB
MEJICHHO, W 3aTBEPJICBIINI KaMEHb UMEET HU3KYIO MPOYHOCTh. [loaToMy KaycTude-
CKUI MarHe3WT U JIOJIOMUT 3aTBOPSAIOT BOJHBIM PACTBOPOM XJIOPUCTOIO WUIIU CEPHO-
KHCIJIOTO MarHusi. 3T0 YCKOPSIET TBEPACHHUE U 3HAUUTEIILHO MOBBIIIAET IPOYHOCTD.

Marne3uanbHbIe BSKYIIUE BEIIECTBA XapaKTEPU3YIOTCS BBICOKON MTPOYHOCTHIO
(60...100 MIla), xopomuM CHEIJICHUEM C JEPEBOM, MOITOMY HX HCIHOJIB3YIOT IS
MPUTOTOBJICHUS] KCUJIOJUTOBBIX MOHOJIMTHBIX M TUIMTOYHBIX TIOJIOB (3allOJIHUTENIEM
SBJISIOTCSI OMIIIKK) U pubposura.

7.2.3. Pacmeopumoe rcuodkoe cmexio

PactBOprMOE CTEKJIO MPEACTaBIISIET COO0 BOJHBIA PaCTBOP CHIIMKATa HATPUS
wm cwimkara kamms (NaO-nSiO,, K,0-nSiO,). DTo cTekiIo MmoiydaroT BapKou
KBapLEBOIO MECKa U COJbI B CTEKJIIOBApPEHHBIX Teuax mpu temmeparype 1300...1400
°C. Ipu 3acThIBAHMHM pacIIaBa 0Opa3yloTCs TBEPABIC MOMYIPO3PAUHBIC KYCKH, HA3bI-
BaeMble CHUJIMKAT-TJIbI0aMU. B CcTpoUTENhCTBE PACTBOPUMOE CTEKIIO MPUMEHSIOT
OOBIYHO B KMJIKOM BHJI€ U HA3BIBAIOT JKUJIKUM CTEKJIOM. JKUIKOE CTEKJIO MOJIydaroT
PacCTBOPEHHUEM CHIIMKAT-TIIBIOBI BOJISIHBIM TTAPOM B aBTOKJIABE.

Kunkoe cTeksio MPUMEHSIOT ISl CKJICUBAHUS DJIEMEHTOB KOHCTPYKIUH U3
KapTOHA, JIepeBa, CHJIMKATHBIX MAaTEPHAJIOB, CTEKJIa M METajula, WCIOJB3YIOT IS
MPUTOTOBJICHHUS] KUCJIOTOYIMOPHOTO IIeMEeHTa (CMECh BOJHOIO PacTBOpa >KUIKOTO
CTEKJIa C MOJIOTBIM KBapIIEBBIM TIECKOM M YCKOPHTEIIEM TBEPACHHS), KOTOPBIM TIO-
KPBIBAIOT MTOBEPXHOCTH XMMHYECKUX pe3epByapoB. HatpueBoe kuaKoe CTEKIIO TpH-
MEHSOT JIJISl M3TOTOBJICHUSI KUCJIOTOYIIOPHBIX M OTHEYITOPHBIX OETOHOB, OTHE3AIIHT-
HBIX Kpacok (Tabus. 7.2), mjis yrmioTHeHus TpyHTOB. KanmueBoe crekio, 0osee 10po-
roe, MPUMEHSIOT IPEUMYIIECTBEHHO B CHJIMKATHBIX Kpackax u MacTukax [1].
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Tabmura 7.2
TexHHYEeCKHEe XapaKTePUCTUKH OTHE3alUTHRIX KPACOK Ha KHUIKOM CTCKIIS

7
Pacxon na 1 m*, o
HaumenoBanue [Ipenen oruecToiko-
Cocrasn KT, TIPH TOJIIIIHHE
KpacKu CTH, MUH
HOKpPBITUS 1 MM

JKunxoe crekio, benniia
CuiankaTHO-

TUTAHOBBIE, BEPMUKYJIUT 1,0 45
BEPMUKYIUTOBAS .

MOJIOTBIN

JKunkoe crekio, acoect
CHIIMKaTHO- pacnymeHHbId KOPOTKO- 10 30
acbecroBas BOJIOKHHUCTBIH, TalIbK, Oe- '

Jna
CuiankaTHO- Kuakoe cTekino, Kupnuy 15 30
TIUHSHAS MOJIOTBIH, TTINHA '
JKunkoe crekiio, Bcy-

CuiankaTHo- A . ’ y

YCHHBIN TIEPIIUT, BOJIOKHA 1,2 30
MIePJIMTOBAS .

KaO0JIMHOBOM BAThI

7.2.4. Bo3oywnasa uzeecmo

BO3IymIHyI0 H3BeCTh TMOTydaroT myTem obskura (900...1200 °C) kamprmeso-
MarHe3uajlbHbIX KapOOHATHBIX TOpHbIX nopoA (u3BecTHsIku CaCOgz, Men, TO0JIOMUT
CaCO3-MgCO; u ap.) ¢ comepkanreM TIuHbI 110 6...8 %:

CaCO3; — CaO + CO,1,
MgCO; — MgO + CO,1.

N3Becth coctout B ocHOBHOM M3 okcuaoB CaO u MgO. B 3aBucumocTH ot co-
Jep)KaHUsI OKCHJa MarHUs pa3InyaroT: KaJbIMEeBYIO M3BECTh ¢ cojaepkannem MgO
10 5 %, marae3nanbHayto — 5...20 % u nomomutoByto — 20...40 %.

Yem BbIlIIE COJIEpKAHUE OCHOBHBIX OKHCIIOB, TEM BBIIIE KAU€CTBO M3BECTHU, €e-
aKTUBHOCTB U COPT.

OOXUT ChIPhS MPOU3BOIUTCS B IIAXTHBIX, BPALIAIOIINXCS MTeYaX U YCTAaHOBKAX
KUIISIIIETO CJIOS.

[Tocne oGxwura MoMy4arOT MPOIYKT B BUJE MOPHUCTHIX KYCKOB Pa3IMYHON Be-
JIMYMHBL, KOTOPBIA HA3bIBAIOT KOMOBOM HETaIlIEHON U3BECTHIO.

[Ipu BBICOKHX Temmeparypax OO0Kura oOpa3yrTcCs KPYyIHBIC, IJIOTHBIC KPH-
CTaJIJIbl OKHMCH KaJIbIIMSl U MarHUsl U TOJYyYEHHBIA MPOAYKT MEIAJICHHO B3aUMOJICHCT-
BYET ¢ Bojoi («mepexory»). Korga temneparypa o0Kura HETOCTAaTOYHO BBICOKA WIIH
KOT/Ia KYCKH CBIPbSi UIMEIOT KPYITHBIE pa3Mepbhl, BOZMOXKHO 00Opa30BaHHE «HEIO0KO-
ra», TO €CTh HEPA3J0KUBIIETOCS YIJIEKUCIOrO KalblUs, KOTOPbIA OTOIIAET U3BECTD,
YXYALIAET €€ MIACTUYHOCTb.

KomoBas HeraieHasi U3BeCTh sIBJsieTCS MoydhaOpuKaToM, KOTOPBINA JIJIsl Mpe-
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BpallCHM: B BAXKYHICC IPCABAPUTCIIBHO U3MCIIbYAKOT, I10Jy4dasa MOJIOTYIO HCTAILICHYIO
HN3BCCTh, UJIIHN I'aCsT BO,ZIOI>’I, noJjyvas ramliCHHYIO U3BCCThb.

CaO + H,0O — Ca(OH),,

B 3aBucuMOCTH OT KOJMYeCTBa BOJbI, J00aBIsieMONM K KOMOBOW H3BECTH,
MOYHO MOJIYYUTh U3BECTh-IMYIIEHKY, U3BECTKOBOE TECTO MJIU U3BECTKOBOE MOJIOKO.

TBepaeHre U3BECTH MOXKET MPOUCXOAUTH MO HECKOJIbKUM MEXaHU3MaM:

1) rugpaTHOE TBEpACHUE —

CaO + H,O — Ca(OH), — CaO-H,0;
2) kapOOHAaTHOE TBEPJICHHUE —
Ca(OH), + CO, — CaCOs5 + Hy0O;
3) ruApoCHIIMKATHOE TBEepJieHHE (B aBTOKJIABaX) —
CaO + nSiO, + mH,O — Ca0-nSiO,"-mH-0.

[IpuMeHseTcs M3BECTh B CMECHU C IIECKOM [UJII M3TOTOBJIEHUS KIAJAOYHBIX U
HITYKaTyPHBIX PACTBOPOB, DKCILUIYaTUPYEMBIX B BO3AYIIHO-CyXHUX ycaoBusax. Llupo-
KO€ IPUMEHEHHE BO3AYIIHAs U3BECTh HAIUIA B IPOU3BOACTBE CUIMKATHOTO KUPIIAYa
Y CUJIMKATHBIX OETOHOB: SYEUCTHIX, JETKUX, TAKEIbIX. TakkKe W3BECTh HUCIONb3YIOT
JUTSL TIOJTYYEHUS. Pa3IMYHbIX CMEIIAHHBIX BSLKYIIMX (M3BECTKOBO-IILIAKOBBIX, U3BECT-
KOBO-30JIbHBIX, U3BECTKOBO-ITYL[LIOJIJAHOBBIX ).

7.3. 'uapaBjnyeckue BsIKYIIUE BellleCcTBA
7.3.1. I'uopaenuueckasn uzeecmow

['napaBinyeckas U3BECTh UCHOJb3yeTCsl B cTpoutenbcTBe 6osee 350 ner. Ee
Havyanu npumeHsaTh ¢ cepeaunbl XVII Beka. B XVIII...XIX Bekax oHa yxe mUPOKO
NpUMEHsIach BO MHOTUX cTpaHax EBponbl (AHrnus, ®@paHuusi), B TOM YUCIE U B
Poccuun. Ha ocHOBE 3TOro BSXKYILETO MOCTPOEHBI MOPCKHE COOPYKEHUS, TUAPOTEX-
HUYECKHUE KOHCTPYKIMHU, Masgku. OTHUM U3 SPKUX MPUMEPOB COOPYKEHUH, MOCTPO-
€HHBIX C MPUMEHEHUEM THPABIMYECKOl u3BecTH, siBisieTcss CysIlKuid KaHal, BO3-
pact kotoporo 200 ner.

['mapaBiIuyecKyro U3BECTh MOMYYaAIOT O0KUTOM B IIAXTHBIX Me4Yax MpU TeMIIe-
patype 1100...1200 °C usBecTHsIKOB C comepanueM ruHs 8...20 %.

[Tpu oOxure mpoucxoaut odpasoanue okcuaoB Ca, a Takke SiO,, Al,O; u
Fe,O3, KoTophie COSAMHSIOTCS MEXITYy COOO0N ¢ MOTydyeHHEeM HHU3KOOCHOBHBIX CHJIU-
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KaroB, amoMuHaTOB M (epputoB kambius (2Ca0-Si0,, CaO-Al,0; CaO-Fe,03).
VIMEHHO 3TH COeIMHEHHS 00eCIeUnBaOT THAPABIMYCCKUE CBONCTBA N3BECTH.

Jlins TBepAeHUs THAPABIMYECKOM M3BECTH BHAYalle HEOOXOMMMBI, KaK M IS
BO3/YIIHOM M3BECTH, BO3AYIIHO-CYXHE YCIOBHS, a 3aTEM BIIAXKHBIE, 4TOOBI obecIie-
YUTH THAPATAIMIO CUIMKATOB, aJJIOMHHATOB M (DEPPUTOB KaJIbIIH.

CaO + H,0O — Ca(OH),,
2Ca0-SiO, + H,0 — Ca0-SiO, H,0,
CaO-Al,O; + H,0 — Ca0-Al,05-H,0,

CaO-Fe, 03 + H,O — Ca0O-Fe,05-H,0.

['MapaBnM4eCcKyI0 U3BECTh NPUMEHSIOT I U3TOTOBJIEHUS CTPOUTEINIBHBIX pac-
TBOPOB, OETOHOB HU3KUX MAapOK U OETOHHBIX KaMHEH.

7.3.2. Pomanuemenm

PomaHlieMeHT (PUMCKUH LIEMEHT) MOJy4yaloT OOXKHUIOM IpU TeMIlepaType
1200...1250 °C usBecrHsIKOB, conepkammux Oosee 25 % TIUHBI, ¢ MOCIEAYIONUM
IIOMOJIOM B TOHKUI TIOPOIIIOK.

PoMaHIIEMEHT MMOYTH LIEJIMKOM COCTOMT M3 HU3KOOCHOBHBIX CHJIMKATOB, AJIO-
MUHATOB U (DEPPUTOB KaJblKsl, KOTOPbIE TPUAAIOT EMY CIIOCOOHOCTh TBEPJETh U CO-
XpaHATh NPOYHOCTH B BoJe. CBoOoHOTrO CaO B mpoayKTax 00>KHUra Her.

2Ca0-SiO, + 2H,0 — 2Ca0-Si0, -H,0,
3C3.O'A|203 + 3H,0 — 3C&O‘A|203'H20,
4CaO-AI203-F6203 + 4H,0 — 3C&OA|203H20 + CaO-Fe,05-H,0.

PomMasniieMeHT BblmyckaroT Tpex Mapok: M50, M100 u M150.

PoMaHIIEMEHT NPUMEHSIOT AJIsI U3rOTOBJIEHUS IITYKATYPHBIX M KJIaJOYHBIX
pPacTBOPOB, OETOHOB HU3KUX MapOK, CMEIIAHHBIX BSDKYITUX U JIP.

['mapaBIMyecKy0 M3BECTh U POMAHIEMEHT paHee MPUMEHSUIM IIHUPOKO, HO B
HACTOSIIIEE BPEMS ATH BSDKYIIIME YCTYIMUIN MECTO 00Jee COBEPIIEHHBIM THApaBINYe-
CKHM BSKYIIUM U MPEK/E BCErO MOPTIIAH/ILIEMEHTY.

7.3.3. llopmaanouemenm

[TopTnananeMeHT — BaKHEHIIEe THAPABIMYECKOE BSIKYIEE BEIIECTBO. IJTO
OCHOBHOM BSDKYIIMUA MaTepHal COBPEMEHHOI0 CTpouTeNbeTBa. [1o Macmitabam mpo-
W3BOJICTBA U MPUMEHEHUS MOPTIAHAIEMEHT 3aHUMAET MEPBOE MECTO CPEAU BSIKY-
IIUX BEIECTB. EKeroqHo NpOMBIIIJIEHHOCTh HAIIIEW CTpaHbl BHIMYCKAET 58 MJIH TOHH
3TOTO BspKyIero. J{is cpaBHenusi: B Kurae ero mpousoautcst 900 MIH TOHH B TO/I.

[TopTnanaieMeHT — THAPABIMYECKOE BSXKYIIEE BEIIECTBO, MOIYyYaeMOE TOMO-
JIOM MOPTJIAHALIEMEHTHOTO KJIMHKEpa C TUIICOM, & MHOT/AA U CO CHEIUAIbHBIMU J10-
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O0aBKaMH I10 CJIEIYIOLIEN TEXHOJIOTHYECKOH LIEMOYKE:

Lob6wiua cvipva — Crnaouposanue — [loocomosxka — Oborcue — Oxnasxcoenue —
Ilomon ¢ euncosvim Kamuem u MUHEPAIbHLIMU 000A8KAMU —>
Crnaouposarue 2o0mosoi npooyKyuu

[TopTnanaeMeHTHBIM KIWHKEp MpEeACTaBIsieT CO00M MPOAYKT OOXKWra MpH
Temmepatype 1450 °C 10 criekaHust TOHKOIHCIIEPCHOH OHOPOIHOM CHIPHEBOM CMe-
CH, COCTOSIIIE M3 HM3BECTHSIKa (MeJNa, M3BECTHAKOBOTO Tyda, MpaMopa) U TIUHBI
(cyrnuHKa, TIMHHUCTBIX CJIAHIIEB) WM HEKOTOPBIX IPYTHX CHIPHEBBIX MAaTEPHAIOB
(meprensi). BuemiHe KIMHKEp NpeACTaBIsieT COOOM CHEKIIHECS 3€pHa pa3MeEpoM
10...60 MM, cocTosinMe U3 HECKOJIBKUX KPUCTAIUIMYECKUX (a3 U HEOOJIBIIOTO KOJIH-
YEeCTBa CTEKJIA.

OCHOBHBIMU MUHEpaJIaMH MOPTJIAHIIEMEHTHOTO KIIMHKEPa SBIISAIOTCS:

- TpexkanblueBbiid cuukat (anut) 3Ca0-Si0, (C3S) —45...60 %;

- ABYXKanbleBbid cuiukat (oenut) 2Ca0-SiO, (C,S) — 20...30 %;

- TpexkanbiueBbii amromuHaT 3Ca0-Al,O3 (C3A) — 3...15 %;

- yeThIpexKanblueBbiid amromModepput (umeaut) 4Ca0-Al,05-Fe,0; (C,AF) —
10...20 %.

Kpome BbllIeyKa3aHHBIX OCHOBHBIX MHUHEPAJIOB B COCTaBE KJIMHKEpa MpPUCYT-
CTBYET KJIMHKEPHOE CTEKJIO 5...15 %, cocrosmiee npenmymiectseHHo u3 CaO, Al,Os
u Fe,03. B HeM e B cBoOOAHOM cocTostHUM MOTYT nipucyTcTBoBath CaO (0,5...1 %)
u MgO (< 5 %).

Kaxxap1it u3 KITMHKEPHBIX MHHEPAJIOB UMEET CBOU CHEIM(PUUECKHE CBONCTBA.

C3S — anmuT, OCHOBHOI MuHepaln noptiananeMenTa. OH onpeaensieT BHICOKYIO
IPOYHOCTH, OBICTPOTY TBEPEHUS, BBICOKYIO THIPABINYECKYIO aKTUBHOCTH. [10BBI-
IIEHHOE €ro CoJiepKaHue 00ecreyrBaeT NOJyYeHUEe U3 TaKOro KIIMHKEpa BbICOKOMa-
POYHOTO LIEMEHTA.

C,S — OenuT, mociie 3aTBOPEHUS BOJOW TBEPACET MEIJICHHO, BBIJEISS Majloe
KoJnm4ecTBo TerioThl. C TeueHueM BpeMeHu (cmycts 1...2 rona) OenuT CTaHOBUTCS
aKTUBHEE anuTa. [[pOUHOCTH €ro HEYKIOHHO PacTeT CO BPEMEHEM.

C3A — xapakTepusyeTcsl BBICOKOM aKTUBHOCTBIO. B mepBbie CyTKU TBEpIEHUS
OH BbIAEJsIET HauOOoJbIIee KOJIMYECTBO TEIUIOTHI TMApaTallMd U OBICTPO TBEPHEET.
OmHaKO MPOIYKTHI €TO0 TBEPJACHUS MMEET BBICOKYIO MOPHUCTOCTh M HE MPHUIAIOT IIe-
MEHTHOMY KaMHIO TIPOYHOCTH. TpexKajbIMeBbId ATIOMUHAT BXOJUT B COCTaB OBICT-
POTBEPACIOIINX IIEMEHTOB.

C,AF — nenur, xapakTepu3yeTcsi YMEPEHHBIM TEIJIOBBIACIIEHUEM U MO ObICT-
poOTe TBEpHACHHUS 3aHUMAaET MPOMEKYTOUHOE MOJIOKEHUE MEXKIY aIMTOM U OCIIUTOM.
[TpoyHOCTH IPOAYKTOB €ro THIApAaTAllMd B paHHHE CPOKHU HIDKE, YeM y aluTa, U He-
CKOJIBKO BBIIIIE, 4YeM y OenuTa.

N3MenbueHHBI KIMHKEP MOCJE 3aTBOPEHUSI BOAOM CXBATHIBACTCS B TCUCHUE
HECKOJIbKMX MUHYT, YTO 3aTPyAHSET U3roToBiIeHue uzaenuid. [loaromy nmns 3amene-
HUSI CPOKOB €T0 CXBaTbIBaHUS B COCTAB IPU MOMOJIE KIMHKepa BBOJAT ruic, ¢pocdo-
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TUICc, OOPOTHIIC.

B 3aBucHMOCTH OT CBOWCTB MCXOJHOTO CBIPBSl Pa3iMyal0 CyXOW, MOKPBIA M
KOMOWHUPOBAHHBIH CITOCOOBI MPOU3BO/ICTBA MOPTIIAHALIEMEHTHOTO KIMHKEPA.

Cyxoti cnoco6 IpOU3BOACTBA COCTOUT U3 BHICYIIMBAHUS U MTOMOJIA N3BECTHSIKA
U IJIMHBI, U B CMEIIEHUH UX B BHJIE CYXMX KOMIIOHEHTOB. OOXKUT cCMECH BEIYT B KO-
POTKHUX Bpararonmxcs neyax. [Ipu atom TpeGyercst Haae)KHas cucTeMa aclupaluy 1
IBLJICOYHUCTKY.

[Tpu nMcnoab30BaHUU MOKpPO2O cnocoba TIIMHA PAcIlyCKaeTcsl B IIaM U B Hee
700aBIsETCsl MOPOIIKOOOPa3HbIM M3BECTHSAK. B 3TOM citydae oOXHT BeayT B IJIUH-
HBIX BPAILAIOLINXCS TeYax.

[Tpu peanuzauuu KomMoOUHUPOBAHHO20 CnOCOOA TIOATOTOBKA CHIPhSI BEIETCS 110
MOKpOMY criocoQy, fajiee cieayeT CylIKa IjjaMa U 00KUT B KOPOTKUX BpallaroIluX-
csl Teyax.

[Tpu B3auMoOIEHCTBHHM C BOJOW MPOUCXOAT CIETYIONIUE PEAKIIH:

3Ca0-Si0, + (n+1)H,0 — 2a0-Si0, NH,O + Ca(OH),,
3Ca0-Si0, + nH,0 — 2Ca0-Si0,-nH,0,
3CCZO'A1203 + 6H20 - 3CCZOA12036H20

[TockonbKy B IIEMEHTE WMEETCS THIIC, MOCICAHHA BCTYIAeT B PCAKIUIO C
3Ca0-Al,03-6H,0, ob6pa3ys TpyIHOPAaCTBOPHMOE COSAMHECHHUE — THIPOCYIIb(HOoaro-
MUHAT KaJIBIUS TI0 YPABHCHHIO

3Ca0-A1,056H,0 + 3(CaS0,-2H,0) +19H,0 — 3Ca0-A1,03-3CaS0O,4-31H,0,
4Ca0-A41,03-Fe;0O3 + mH,0O = 3Ca0-A41,05-6H,0 + CaO-Fe,O3nH,0.

ITo ckopocTH B3aMMOIEUCTBUSI C BOAOW KIMHKEPHBIE MUHEPAJIbl PACIOJIArat0TCS
B TIOPSZIKE BO3pacTaHus B cienyromieit mocnemoBatenbHoCTH: C3A, C4AF, C3S u C,S.

Ecnu TBepaeHue nieMeHTa IpOUCXOIUT Ha BO3/IyXE, TO PACCMOTPEHHBIE BHIIIIE
MPOIIECCHI IOTOIHSAIOTCS KapOOHU3aIMel THAPOKCHIA KAJIBIIUS IO PEaKIIUU

Ca(OH)2 + CO, + nH,0O = CaCO5; + (rH‘])HzO.

Ota peakiusi MPOUCXOIUT Ha TTOBEPXHOCTH IIEMEHTHOTO KaMHS C 00pa30BaHU-
€M TBEpAOW TOHKOH TieHKH yriiekucioro kaibiusi CaCOgz, 4TO yBETUUYMBAET CTOM-
KOCTb Y IMPOYHOCTH LIEMEHTHOTO KaMHSI.

3aTBepleBIMiI B KOHCTPYKIMSX TOPTIAHIIEMEHT T0J] BIMSHUEM (PU3HKO-
XMUMHUYECKOTO BO3/ICHCTBUSI OKPYKAIOLLIEN CPEIbI ITOIBEPracTCsi KOPPO3UH (paspyLIEHUIO).

Paznmnuaror Tpu OCHOBHBIX PA3HOBUIHOCTH KOPPO3MOHHBIX MTPOLIECCOB.

Koppo3usi nepBoro Bujaa (BhliliejiauiBaHus) BOZHUKAET MPU JCHCTBUM HA 11€-
MEHTHBIA KaMEHb MPOTOYHBIX (MPECHBIX) BOJ. ITH BoabI BhiMbIBatoT Ca(OH),, oOpa-
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sytomuiics npu ruaparamuu CaO, a Taxke Beiaensomuiics npu ruapoiuse C;S. B
pe3yibTaTe ATOrO MOBBIIIAETCS MOPUCTOCTh LIEMEHTHOTO KaMHS M CHUYKAETCS €ro
MPOYHOCTB, YTO BEJET K €r0 MOCTEIEHHOMY Pa3pyIICHUIO.

C 1enplo yMEHBIIECHUS KOPPO3UU BBIIIEIAYNBAHUS HEOOXOJAUMO NPUMEHSTh
noptiaanAnemMeHT ¢ coaepxanueM 10 50 % Cs3S. C a1o#t xe 1enblo peKOMEHTyeTCsl
BBOJIUTH B MOPTJIAHIEMEHT aKTUBHBIE I0OABKU (Tpernes, JUaTOMUT U JIp.), KOTOpbIE
csa3piBatoT Ca(OH), B MaiopacTBOPUMBIN THIPOCHIUKAT Kajbliusi. PekomMeHyercs
TaK)K€ MOBBIIIATh MNIOTHOCTh O€TOHA MOBEPXHOCTHBIX CJIOEB KOHCTPYKLHUM, UCIIONIb-
3ysl B TOM YHCJIE U KapOOHHU3AIHIO.

Koppo3ust BTOporo Buaa nmpoucxXoAauT NpH JICUCTBUM HA IEMEHTHBIN KAMEHb ar-
PECCUBHBIX BEIIECTB, KOTOPHIE BCTYMAIOT B OOMEHHBIE PEaKIMU ¢ COCTaBIISIOUINMU 11e-
MEHTHOTO KamHsA. [Ipu 3ToM 00pa3yroTcs JIeTKO pacTBOPUMBIE COSAMHEHHSI, BHIMbIBAC-
MbI€ COJIU TO0 aMOp(HbBIE MacChl, HE 00JIAIAIOIINE CBA3YIOIIUMH CBOWCTBAMHU.

PaznuuaroT xucromuyto koppo3uio noj 1eMCTBUEM PaCTBOPOB KUCIOT

Ca(OH), + 2HCI — CaCl, + 2H,0,

rie oopasoBaBiuiics xmopucThiit kaibimid CaCly sBisieTcs Jerko pacTBOPUMBIM CO-
eauHeHrueM. OT KUCTOTHOM KOPPO3UK OETOH 3alUINAIOT ¢ TOMOIIBIO 3aIlIUTHBIX KH-
CJIOTOCTOMKHX MaTEpHUaoB.

Macnesuanvruas Koppo3us BO3HUKAET MOJ JIEHCTBUEM HA IIEMEHTHBIM KaMEHb
MOPCKOH BOJIbI, BOJBI COJIEBBIX 03€p, a Takke Boj, coaepkamux MgCl,:

Ca(OH)2 + MgC|2 = CaC|2 + Mg(OH)g

Xnopucteiii kanpimii CaCl, oGiagaer xopomieii pacTBOPUMOCTBIO M OBICTPO
BbIMBbIBacTCs, a ruapokcua maraust Mg(OH), npencrasnser coboit amopdHoe Bele-
CTBO, HE 00J1aJ1ato11Iee CBSI3YIOIIMMU CBONCTBAMH.

Kopposusi MOXeT TPOUCXOAUTh U HOO Oelucmseuem OpeaHuyeckKux Kuciom
(JIbHSIHOE, XJIOMKOBOE Macyo, peiouii xxup). HegTs n HedTenpoaykThl HE OMACHBI IS
[IEMEHTHOTO KaMmHs. Pa3pyIliaroT IIeMEHTHBIM KaMeHb YKCYCHas, CT€apuHOBasi, MO-
JI0YHAas1, BAHHAS KMCIIOTHI, TaK KaKk OHM OMbLIstioTCs o aAeiictBueMm Ca(OH),.

Pa3pyrmienue 11eMeHTHOTO KaMHSI MOXKET MPOUCXOJIUTh U 10o0 Oelcmeuem Mu-
HepanvHblx yooopenuu. OCOOCHHO BpeAHBI JJjisi OETOHA aMMMAuYHbIe YI0OpEHHS
(cynabgat aMMOHUs, aMMUavyHasi cenuTpa), pocopHbie ynodpenus (cynepdocdar):

Ca(OH)2 + 2NH4N03 + 2H20 - Ca(N03)24H20 + 2NH4

Oo6pasyromuiics murpat kanbius Ca(NO3),-4H,O xopomio pacTBopuM B Bojie
Y JIETKO BBIMBIBAETCS U3 IEMEHTHOTO KaMHS.

Tperuil BUI KOPPO3MH XapPAKTEPU3YETCS POHUKAHUEM B LIEMEHTHBIN KAMEHb
pPacTBOPOB COJIEH, KOTOPBIE IMPU B3aUMOJECUCTBUM C COCTABIIIOIIMMU LIEMEHTHOTO
KaMHs 00pa3yroT COeAMHEHUS, BRI3BIBAIOIINE BHYTPEHHUE HarpshkeHus. Yarie Bcero
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ATOT BUJ KOppo3uu umeeT Mecto npu aercteun CaSO,, MgSO,, Na,SO,, Bxomsmmx
B COCTaB OOJIBIITMHCTBA MMPUPOIHBIX TPYHTOBBIX U CTOYHBIX BoJ. OOpa3oBaHNE HOBBIX
COCITMHEHH B IMOPAX HJIET MO PEAKITUSIM:

Ca(OH), + MgSO, + 2H,0 = CaS0,-2H,0 + Mg(OH),:
3Ca0-A1,0536H,0 + 3(C3.SO42H20) + 19H,0 = 3Ca0-A41,05-3CaS0,-31H,0.

OOpazyronuiics mpu 53TOM TPYAHOPACTBOPUMBIA TUAPOCYIHPOATIOMUHAT
KaJIbLIUS, KPUCTAILTU3YSCH C OOJIBIIIUM KOJIMYECTBOM BO/IbI, YBEJIMUUBAETCA B 00bEME
B 2,5 paza, 4To BJI€UeT 3a cO0O0M pacTpeckuBaHuEe OE€TOHA, 3aTeM HAYMHAETCS KOPPO-
3Msl apMaTypbl U pa3pylIeHUE KOHCTPYKIIUH.

3amura NEeMEHTHOTO KaMHSI OT KOPPO3UU OCYUIECTBIISICTCS TJIaBHBIM 00pa3oM
3a CUET MPUMEHEHUS CIECIHAIBHBIX [IEMEHTOB OIMPEAEIEHHOTO MHUHEPATOTUYECKOIrO
COCTaBa, BBEJICHUS HEOOXOJIMMOIO KOJIMYECTBA AKTUBHBIX MHUHEPAIbHBIX J00ABOK,
co3/1aHusl OETOHOB IUIOTHOM CTPYKTYPbI, IPUMEHEHHUS 3aIUTHBIX MOKPHITUNA U 00IH-
HOBOK (OMTYMHBIX, TOJIMMEPHBIX ILUIEHOK, CTEKJIA, KEPAMUKH).

[TpOMBIIIITIEHHOCTH BBITYCKAaeT TPU Pa3sHOBHIHOCTH TMopTiaHanemeHTa: J[0 —
0e3 100aBoK, /15 — ¢ BBegeHuEeM npu nomoJie 10 5 % aKTUBHBIX MUHEPAJIbHBIX J100a-
BOK 1 J[20, B KOTOPBIi pazperraetrcss BBOAUTH 10 20 % 100aBOK.

K OCHOBHBIM CTPOHUTEIHHO-TEXHUUYECKAM CBOMCTBAM MOPTIAHALIEMEHTa OTHO-
CSIT: TIPOYHOCTh, KOTOpas XapakTepu3yeTcss Mapkoi (Tabm. 7.3), UCTHHHYIO TUIOT-
Hocts (p = 3,0...3,2 r/cm®), HACKITHYIO TIOTHOCTB (py= 1,3 r/cM’), TOHKOCTB ITOMOIA
(Syx = 2800 cM?/T), BOZOMOTPeGHOCTD (HOpMalbHAsi TYCTOTa, paBHas 22...26 %),
CPOKHU CXBaThIBaHUA (HAa4aJl0 CXBAThIBAaHUS HE paHee 4eM uepe3 45 MUH, KOHEI CXBa-
ThIBaHUs — He no3aHee 10 4 oT Hayasla 3aTBOPEHUsI BOJIOW), PaBHOMEPHOCTh H3Me-
HEHUs 00beMa U JIp.

Tabnuma 7.3
Mapku nopTiaHALEMEHTa 0 TPOYHOCTH

Mapka nopriasaneMenTa
400 | 500 | 550 | 600

[Ipenen npounoctu nipu cxatuu, MIla, ne menee | 40,0 | 50,0 | 55,0 | 60,0

HaumenoBaHue mokazatTens

[Ipenen npounoctu Ha u3rubd, Mlla, He meHee 5,5 6,0 | 6,25 | 6,5

[TopTnananeMeHT NMPUMEHSETCS MPU U3TOTOBJICHUU OETOHHBIX U Kee300e-
TOHHBIX, MOHOJIUTHBIX U COOPHBIX KOHCTPYKIIUM, JIJII HAJI3EMHBIX U MOJIBOJIHBIX CO-
OPYKEHUSX, YCTPOMCTBA JOPOXKHBIX U a3POAPOMHBIX MOKPBITUM, YKPEIUICHUSI TPYH-
TOB, IPUTOTOBJIEHUS KJIAJOYHBIX U IITYKATYPHBIX PACTBOPOB.

He crmenyer u3rotroBnsaTe W3 MOPTIAHALEMEHTAa KOHCTPYKLHH, IOJBEPTAIO-
MeCs BO3AEHUCTBUIO MOPCKOM, MUHEPAIIM30BAaHHOW WIIM TAKE ITPECHOU BOABI. B aTHX
CllydasiX peKOMEHAyeTCsl MPUMEHSATH CIIeIHalbHbIC BUIbI MOpTiIaHaiemMenta [11].

B Tabn. 7.4 mpencraBieHa XapaKTEPUCTHKA OCHOBHBIX HEOPTAaHUYECKHX BSI-
JKYLIMX BEIIECTB.
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T¢T

Tabmura 7.4

CpaBHI/ITeJH)HaSI XApPaKTCPUCTHKA OCHOBHBIX HCOPTaHUYCCKUX BKYIIUX BCIUICCTB

[lokazarenn

Bsoxyimme BenecTa

Boznyminas

FI/II[paBJ'II/ILIGCKaH

H3BCCTE J3BCCTE PomannemeHntT [TopTnananeMenT
Coipbe, %:
a) U3BECTh > 04 80...94 73...75 73...75
0) ruHa <6 6...20 25...27 25...27
OTgM“epaTypa 0bxura, 900...1200 1100...1200 1200...1250 1450
CaO o 3Ca0-SiO,
MuHepaIorn4ecKuii 2Ca0-Si10, 2Ca0-S10; 2Ca0-S10,
CaO 3Ca0O-AlO;
COCTaB Ca0O-Al,O; 4Ca0-AlOxFersO 3Ca0-Al,O4
CaO'Fezog 23 23 4C30'A1203'F€203
YcnoBus TBEpACHUS BoznyuiHo-cyxue Bnaxnsie Brnaxnsie, Bona Brnax#nsie, Bona
Ca(OH), — Ca(OH), Ca0-SiO, H,0 Ca(OH),
Ca0-Si0,-H,0O 2Ca0-Si0,-4H,0
[TpoIyKTHI TBEPACHHS Ca0O-H,O | CaO-Al,0;5-H,O |
(HOpTJIaHI(I/IT) Ca0O-Al,03-H,0O CaO-Fe,05-H,0 3Ca0-Al,03-6H,0
CﬂO'FCgOg'HZO CaO'FezOg-HZO
OCHOBHbIC MOKAZATEIM | (v ) 1 ] Mapxka 20, 25, 50 | Mapka 50, 100, 150 | Mapxa 400, 500,

Ka4yc€CTBa

550, 600




1.3.4. Paznosuonocmu nopmianoyemenma

[IprMeHeHne NOPTIAHALEMEHTA B HHKEHEPHBIX COOPYKEHUSAX U KOHCTPYKIIU-
X, pabOTalolIMX B PA3IMYHBIX MPUPOJHBIX YCIOBHUSX, BBI3BAIO HEOOXOAMMOCTH
MPOU3BOJICTBA 1IEMEHTOB, KOTOpblE 00yananu Obl TpeOyeMbIMU I 3THX IIeJel
CBOVCTBAMU.

BuicTporBepaeromuii noptriaanauement (bTL) xapakrepusyercs ObICTphIM
HapacTaHUEM IPOYHOCTH B MEPBbIE CYTKU TBEPAECHUS (B 3-CyTOUHOM Bo3pacte R, HE
meree 250 kr/cm’). O671a1aeT MOBBIIIEHHON BOIOCTORKOCTHIO, BBICOKOH KOPPO3HOH-
HOM CTOMKOCTBIO.

Bo3moxkHBI ABa croco0a MOMy4YEeHUs TaKoro LeMeHTa. Bo-TepBbIX, MOXKHO
YBEJIUYHUTH COJIEPKAHUE B KIIMHKEPE MUHEPATIOB, OTBEYAIOLIUX 32 PAHHEE TBEPJICHUE
(amut C3S, C3A). Bo-BTOpBIX, MOKHO TOBBICUTH TOHKOCTH IOMOJIA IIEMEHTA JI0
3500...4000 cM°/r.

[Ipumensiercs mpu 3MMHEM OETOHUPOBAHUU, IPU HEOOXOIUMOCTH CKOPOCTHO-
ro CTPOUTENBCTBA, IPU U3TOTOBIICHUH WU3JENHI B MOJUTOHHBIX YCIOBHUSX; IIPU U3rO-
TOBJICHUU BBICOKOIIPOYHBIX U MPEIHANPSIKEHHBIX KEI€300€TOHHBIX U3JIeTUN U KOH-
CTPYKUHUIA, B MOHOJIUTHOM CTPOUTEIHCTBE.

[ToMuMO OBICTPOTBEPJCIOLIETO ILIEMEHTA, CYIIECTBYIOT 0C000 OBICTPOTBEp-
neromuii OBTL u cBepxOnicTpoTBepaetomumii CBTL] 1ieMeHTHL.

Cyasdarocroiikuii nopriaanauement (CCIIL]) obGnamaeT HU3KUM BBICIIEC-
HUAEM TEIUIOTHl MPU THAPATALMM W IOBBIIIEHHOM MOPO30CTOMKOCTBIO. IIpodHOCTH
JAHHOTO LIEMEHTa HapacTaeT MemieHHo. VMcnonb3yercs s OETOHHBIX U Kene300e-
TOHHBIX KOHCTPYKIUH, THAPOTEXHUUYECKHUX, JOPOKHBIX U JAPYTHUX COOPYNKEHUM, pa-
OoTaronux B yciaoBHAX cyibgaTHou arpeccun (CaSO,; MgSO4 Na,SOy), momepe-
MEHHOTO YBJIA)KHEHUS U BBICHIXAHUS, 3aMOPaXKUBAHUS U OTTAUBAHMUS.

InacTudpuuupoBannbiii nopriaanauement (III1L]) momyyaroT myrem BBese-
Hus nipu nomostie kimHkepa 0,15...0,25 % ruapoduabHbIX MTOBEPXHOCTHO-AKTUBHBIX
n06aBok (CAb mwmm JICTM-2). 910 criocoOCTBYET CHHIKEHHUIO BOIAOIIEMEHTHOI'O OT-
HOILIEHUS], MOBBIIIEHUIO MPOYHOCTH OETOHA, YBEIMUYEHHUIO MOPO30CTOMKOCTH, BOJIO-
Hernponuiaemoctu. [llupokoe npuMeHenne mIacTUPUIMPOBAHHBIN MOPTIAHIIEMEHT
Halles B THAPOTEXHUYECKOM, TOPOKHOM, a3POIPOMHOM CTPOUTEIIBCTBE.

I'uapodooubiii nopraanauement (I'TIL) u3roraBnuBarT MOMOJIOM KIMHKE-
pa c BBeaenuem 0,05...0,30 % ruapodobueix [TAB (Mbuionadt, acugon u ap.). O06-
JajaeT MOHMKEHHOM CIOCOOHOCTHIO K B3aWMOJEHCTBUIO C BJIarod BO3AyXa, YBEIU-
YUBAET MOPO30CTOMKOCTh, BOJIOCTOMKOCTb, BOJOHEHNPOHUIIAEMOCTh KOHCTPYKIHUH.
[Ipumenstor I'TIL[ B rugpoTeXHUUECKOM, TOPOKHOM, a3pOAPOMHOM CTPOUTEIIBCTBE,
JUTst OOJTMIIOBKU M OIITYKAaTypUBaHUs 3[aHUi, a TaK)Ke MMPU MEPEBO3KE PACTBOPHBIX U
OETOHHBIX CMECEH Ha 3HAUUTETbHbIE PACCTOSTHUS.

Bbeawbnii nopriaanguement (BIIL) m3roraBnmmMBaiOT M3 CHIPHEBBIX MAaTEPUATIOB,
COJIEpKAIMX MAJIOe KOJIMYECTBO oKpammBatonmx okcuaos (Fe,03, MnO, Cr,0s). [Tpu
MIOMOJIC BBOJIIT aKTHBHBIE MUHEPATILHBIC T00aBKH OeNoro 1BeTa (KaoJmH, Mpamop).

benblii HEMEHT XapaKTEepU3yeTcs MOBBIIEHHON YCaAKOW IIPU TBEPACHUU U I10-
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HIDKEHHOU KOPPO3HMOHHOU CTOMKOCTBIO K MOPO30CTOMKOCTBIO.
[TpuMeHSIIOT 111 apXUTEKTYpPHO-OTAEIOYHBIX PabOT B >KUIIUIIHOM, ITPOMBIIII-
JIEHHOM, CEJIbCKOXO035iCTBEHHOM CTPOMTEIIBCTBE.

1.3.5. Ilopmaanouemenmeol ¢ AKMUBHBIMU MUHEPATbHBIMU 000ABKAMU

JIaHHBIE LIEMEHTHI MOJY4YaloT COBMECTHBIM IOMOJIOM MOPTIAHALEMEHTHOTO
KJIIMHKEpPA M AKTHUBHBIX MHHEPAJbHBIX 100aBOK WJIM TINATEIbHBIM CMENIMBAHUEM
KOMIIOHEHTOB. B pe3ynpTare NpOUCXOAUT B3aMMOJECUCTBUE aKTUBHOW MHHEPAJIbHON
noo6aBku ¢ Ca(OH),, conepxanumces B kauHkepe. [Ipu stom Ca(OH), cBsi3piBaeTcs B
HEPAaCTBOPUMBIN B BOJI€ TUAPOCHIIMKAT KaJIbIHs U MOJTYYSHHBIN MPOIYKT Oojee CTo-
€K K KOppO3UH.

B kayecTBe MPUPOAHBIX aKTHBHBIX JOOABOK MCIOJIB3YIOT BEUIECTBA BYJIKAHU-
YEeCKOTO (BYJKaHUYECKUE MEIUIbl, TY(Pbl, IEM3bI) U OCAJOYHOTO (JIMATOMUTHI, Tpeme-
JIbl, ONIOKM) TPOUCXOXKJEHUsA. B KauecTBe MCKYCCTBEHHBIX aKTHBHBIX JOOABOK HC-
MOJIb3YIOT TPAHYJIMPOBAHHBIE TOMEHHBIE IIIJIAKH, TOIUIMBHBIE IIUIAKH, 30J1bI U JP.

Iymmosanoselii noptiaanauemMent (I1I1L]) npuroToBiIsitOT COBMECTHBIM MTOMO-
JIOM MOPTIIAHIIEMEHTHOTO KIIMHKEpa, THIICa U aKTUBHOW MHUHepalibHOU no0aBku. Ko-
JMYECTBO BBOJAMMOM 100aBKM 3aBUCHUT OT €€ BUAa. Tak, 100aBOK BYJIKaHUYECKOTO MPO-
UCXO’K/ICHUS U TOIUTUBHOM 30J1bI JJOJKHO OBITH HE MeHee 25 u He Ooinee 40 % oT Macchl.

[Tpumensitot ITIL rnmaBHBIM 00pa3oM B COOPYKEHHSIX, NOJIBEPraOIIUXCs BO3-
JNEUCTBUIO MPECHBIX BOJ (MOPTHI, KaHAJIbI, INIOTUHBI, HUTIO3bI U JIp.), B BOJOIPOBO/I-
HBIX COOPYKEHUSIX, IPU CTPOUTEIHCTBE TYHHEIIEH, KJIaJKe (PyHIaMEHTOB U MO/IBAJIOB
3TaHUM, JUIsI U3TOTOBJIEHUSI COOPHBIX U MOHOJMUTHBIX OCTOHHBIX M KEJI€300€TOHHBIX
KOHCTPYKIIUH.

Hlnakonopriaanauement (IIIIL]) momy4yatoT TOHKMM COBMECTHBIM H3MEJb-
YEeHUEM TMOPTIaH IlleMEeHTHOTO KiauHKepa ¢ 20...60 % qoMEeHHOro rpaHyIupOBaHHOTO
nutaka u runca. I MOXXHO moNMydnuTh TakKe IyTEM TIIATEIbHOTO CMEIIEHUs pas3-
JEBHO M3MEJIBYEHHBIX KOMIIOHEHTOB. JTOT LIEMEHT OTHOCAT K MEJIEHHO TBEPJIECHO-
M. [Ipu MOHMKEHHBIX TEMIIEpaTypax OH TBEPAEET 3aMETHO MEIJICHHEE, a IIPU 1O0-
BIIICHHO# TemmepaType (+ 80...90 °C) Bo BIakHOI cpee 3HAYMTEIBHO YCKOPSET
tBepaeHue. I o6rmanaer BRICOKONH MOPO30CTONKOCTHIO M TIOBBIIIEHHOW MPOYHO-
CTBIO Ha U3TUO U pacTsHKEHUE.

LTI addexTrBen aisi OETOHHBIX U KEI€300€TOHHBIX KOHCTPYKIIMM, MOJABEP-
raloIMXcs TEIJIOBIAXKHOCTHOM 00padoOTKe, a TakKe B HA3eMHBIX, MOA3EMHBIX M TOJI-
BOJIHBIX COOPYKEHHUSX, MPU MPOU3BOACTBE KJIAAOUYHBIX M IITYKaTYPHBIX PacTBOPOB, B
ycnoBusix cynb(arnoii arpeccun. Ctommocts LTI va 15...20 % Hixe cronmoctu T,

1.3.6. I'nunozemucmeulit yemenm
[ TMHO3EMHUCTHIN IIEMEHT — OBICTPOTBEP/ICIONICE M BRICOKOTIPOYHOE THJIPABIIH-

YCCKOC BsAKYHICC BCHICCTBO, IIOJIY4YACMOC IIYTEM TOHKOI'O M3MCJIBYCHHA KIMHKEPA,
COACpKAIICTO MpECUMYIICCTBCHHO HHU3KOOCHOBHBIC AJIFOMHWHATHI KaJIbIIHs
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(80...85 %). Omnokamsuuensnii amromuaaT Ca0-Al,O3 onpenenser GpicTpoe TBEpACHHE.

CeipbeM 1Ji1 MPOU3BOJCTBA TJIMHO3EMHUCTOTO IIEMEHTA CIIYXKUT H3BECTHSK
CaCO; u noponpl, coaepxkarue riauHo3em Al,Oz-nH,O, Hanpumep OOKCHTHI, aro-
MUHHEBbIE IIUTAKHU U JIP.

['MTMHO3eMHUCTBIN 1IEMEHT WU3TOTOBJISIIOT TIJIABICHUEM CHIPHEBOM CMECH B DJICK-
TPUYECKUX [€Yax, BarpaHkax Impu temieparype Boime 1500 °C. Knunkep, nomyyae-
MBI 1ocie o0kura, obsagaeT 00JblIoi TBepAOCThIO. [103TOMY IITMHO3EMUCTHIN 11e-
MEHT TPYAHO pa3MaibIBaeTCsi, TPEOyeT BBICOKOTO pPacXojia AIEKTPOIHEPTHH, UTO
00yCIIOBJIMBAET €r0 BHICOKYIO CTOUMOCT.

[TMHO3EeMUCTBIN 1IEMEHT 00J1a/IaeT BHICOKON MPOYHOCTHIO TOJBKO B TOM CIY-
yae, €CIM OH TBEPJAEET NPHU YMEPEHHBIX TEMIIEpaTypax, HE BbIIIE 25 °C. TBepnenne
COMPOBOXK/IA€TCA 3HAYUTEIbHBIM BbIICIIEHUEM TEIUIOTHI. [1o3TOMYy ero Henw3s npu-
MEHSITh B MACCHUBHBIX KOHCTPYKIIHSIX, TIOJIBEPraTh TEIIOBIAKHOCTHON 00paboTKe.

Mapka riamHO3eMHUCTOTO 1IEMEHTa OMpEeNEseTcsl MO pe3yjbTaTaM UCIBITAHUS
00pasioB B 3-CyToyHOM Bo3pacTte (Tabi. 7.5).

Tabmuma 7.5

MapKa TJIMHO3CMUCTOI'O NEMCHTA I10 ITPOYHOCTH

Mapka LieMenTa IIpenen nmpounoctu npu cxkaruu, Mlla (KFC/CMZ)
yepes 24 4 yepes 3 cyT
400 35 (350) 40 (400)
500 45 (450) 50 (500)
600 50 (500) 60 (600)

KoHcTpykiuu Ha TIMHO3EMHUCTOM IIEMEHTE MOPO30CTOMKH, 00Jiee CTOMKH K
KOppO3UH, YeM Ha nopTiaHjanemMeHTe. OJIHAKO €ro Helb3d MPUMEHATHh B HIEJIOYHBIX
cpenax u CMEIMBaTh ¢ n3BeCcThio uiu I111.

YuuThiBasg 3HAYUTEIBHYIO CTOUMOCTbH TJIMHO3EMHUCTOrO IIEMEHTA, €r0 BBIITYC-
KaloT B CPAaBHUTEJIBHO HEOObIINX KoJmyecTBax (1 % oT o01ero BeIMycKa EeMEHTa).
[Tpumensitor 'Ll nmpu Bo3BeAeHUM OETOHHBIX KOHCTPYKLIHMA, KOTOPbIE HEOOXOAMMO
OBICTPO BBECTH B IKCIUTyaTallMIoO, JIJII CPOYHBIX aBAPUNHBIX U PEMOHTHBIX PadoT, a
TaKXke JJIs TAMIOHUPOBAHUS HE(PTSIHBIX U Ta30BbIX CKBAXUH, (PYTEPOBKU IIAXTHBIX
KoyioAueB v ToHHeNeW. ['l] ncnonp3yroT Takke ISl MOJYYEeHUs] PACIIUPSIOMINX 11e-
MEHTOB.

1.3.7. Pacwuparowuecs u 6e3ycadounvle uemMeHn vl

TBepaeHne BceX TUIPaBINYSCKUX BSHKYIIUX BEIIECTB B BOAHOM cpejie COmpo-
BOXKIACTCS YCAJKOM, KOTOpasi MOKET MPUBECTH K 00pa30BaHUIO TPEIIMH B OETOHAX.
Jns pacmmpsiromuxcs U 0€3ycaJlouHbIX [IEMEHTOB XapaKTEpPHO PAaBHOMEPHOE MpH-
paieHue o0beMa, YTo KOMIIGHCUPYET ycaJouHbIe aedopMalini.

Pacmmmpsironiuecss u 6e3ycajouHble IIEMEHTBhl OTHOCST K YHCIY CMEIIaHHBIX
IIEMEHTOB, cocTosIuX u3 ocHoBHOro Bsikytiero (ITL u I'll) u kommoHneHTOB, 06€cC-
NEYMBAIOIINUX yBEIMYEeHHE oO0bema (TUIIC, MIMHO3eMUCThie 1uaku). Haubonee -
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(EKTUBHBIM PACHTUPSIIONIUMCS KOMIIOHEHTOM SIBIISICTCS TPEeXCynb(haTHBIN TUIPO-
cyiabboamomunar kanpiusa 3Ca0-Al,03-3CaS0,-31H,0, koTOpbIi COAEPKUTCS B
TBEPJCIOIIEM 1IEMEHTE U ABJISIETCS IEMEHTHOM Oanusuioi. Ho npu npaBUibHOM 1101
Oope cocTaBa 1IEMEHTa BO3MOKHO PEryJIMpOBaTh KOJIMYECTBO U CKOPOCTh 00pa3oBa-
HUSl KPUCTAJUIOB TUAPOCYIb(OaTIOMUHAT KANbIUSA U U30€XKaTh MOSIBICHUS BPEIHbBIX
HAIPSHKCHUM.

Boaonenponunaemsblii pacimpsironiuiicst nement (BPII) nmonyyarot cMmemu-
BaHUEM WJIM COBMECTHBIM MTOMOJIOM TJIMHO3eMHUCTOro 1eMenta (70 %), moayBoaHOTo
rurica (20 %) u crnenuaibHO U3TOTOBJICHHOTO BBICOKOOCHOBHOTO THIPOATIOMHHATA
kanbiusg 4Ca0-Al,05-13H,0 (10 %).

I'MncoriiuHO3eMuCThI PACIIUPAIOIIMIACA LeMeHT — OBICTPOTBEpACIOIIEe
BSDKYIIEE, TTOTy4aeMO€ COBMECTHBIM TTOMOJIOM 70 % BBICOKOTJIMHO3EMHUCTOTO KIMH-
kepa wimm nutaka 1 30 % mpUpOAHOTO ABYBOJHOTO THICA. DTOT IIEMEHT o0JamacT
CBOMCTBOM PACIIMPEHUS MPU TBEPJICHUU B BOJIE; IPU TBEPJCHUH HA BO3IYXE OH IPO-
ABIJIIET Oe3ycajouHble CBOMCTBA. LleMeHT uCmob3yroT /IS 3a/1€JIKH IIIBOB U CTHIKOB,
IIPY BO3BEJICHUY HEITPOHUIIAEMBIX JIJI BOJbI U HE(PTETPOTYKTOB €MKOCTEH.

Pacmupsiromuiics nopriaanauement (PIIL[) momyyaroT coBMECTHBIM MOMO-
JIOM TOPTJIAaHJIIEMEHTHOTO KiuHKepa (60...65 %), TIMHO3eMHUCTOro MUIaKa WIH
kiuHkepa (5...7 %), neyBogaHoro rumnca (7...10 %) u akTUBHON MHHEpaIbLHOU J0-
6aBku (20...25 %). PIIL] xapakTepusyeTcsi ObICTPbIM HapacTaHWEM MPOYHOCTH B yC-
JIOBUAX KPATKOBPEMEHHOTO MPOIAPUBAHUSA, YTO IMO3BOJISIET COKpaTuTh Bpems TBO
Ha 4...6 4, BBICOKOW IUNIOTHOCTBIO U BOJOHEIPOHUIIAEMOCTBIO.

Hanpsarawmmii nement (HI[) coctoutr uz 65...75 % nopTianainemMeHTa,
13...20 % ramno3emuctoro nuementa u 6...10 % rumnca. HI ObicTpo cxBaThIBaeTCs U
TBEpAEET, mpuodperas yepe3 1 cytku npounocts 20 Mlla.

XapakTepHOil 0COOCHHOCTBIO ATOTO LIEMEHTA SIBJISICTCS 3HAYUTEIIHLHOE PACIIIU-
peHue, obecreunBaroliee caMOHaIpsKEHUE OETOHa, YTO TO3BOJIIET OPraHU30BATh
HATSHKEHUE apMaTypBbl.

HII npuMeHSIOT JUisi M3rOTOBJICHUSI HATIOPHBIX TPYO, B MOHOJUTHBIX U cOOp-
HBIX pe3epByapax BOAbI, B CIOPTUBHBIX U MOA3EMHBIX COOPYKEHUSAX C HAMPSITaeMOu
apMarypomu.

KoHTpoJsbHBIE BONIPOCHI

1. Yto Ha3bIBaeTCs HEOPraHMYECKUM (MUHEPATbHBIM) BSLDKYIIUM BELIECTBOM?

2. IlpencraBpTe KIacCUPUKALNIO MUHEPATHHBIX BHKYIIMX BEIIECTB MO CIOCO-
Oy TBepACHUSI.

3. UTo Ha3BIBAIOT BSHKYIIMMHU aBTOKJIABHOT'O TBEPACHUS?

4. TlpencraBbTe OOIIYI0 TEXHOJOTHIO MOJYyYEHHUS HEOPraHW4eCcKuX (MHUHe-
PaJbHBIX) BSHKYIIUX BEIICCTB.

5. Uto ABNsAETCS CHIPHEM JIJISl IPOU3BOACTBA TUIICOBBIX BSDKYIIHUX BEIIECTB?

6. JlaliTe XapakKTepuCTUKY HIU3KOOOKUTOBBIM U BBICOKOOOKUTOBBIM THUTICOBBIM
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BSDKYIIUM BellecTBaM. PackpoiTe UX TEXHOJIOTHIO, CBOWCTBA U 001aCTH MPUMEHEHUSI.

7. JlaiiTe omucaHWe MarfHe3uajbHbIM BSDKYIIMM BellecTBaM. Packpoiite ux
TEXHOJIOTHIO, CBOMCTBA M 001aCTH MPUMEHEHHS.

8. Uto Takoe xuakoe pacTBopuMoe cteksio? KakoBbl ero TeXHONIOTHUs, CBOMUCT-
Ba U 00J1aCTU TPUMEHEHUS?

9. Yto sBIISIETCS CBIPHEM JIJIS1 IPOM3BOJICTBA BO3AYIIHOM U3BecTH? Ilepeuncnu-
T€ CIOCOOBI TBEP/ICHUS BO3IYIIIHON U3BECTH.

10. OnumurTe TEXHOJIOTHIO MOJyYeHHUs, CBOMCTBA U 00JIACTh IPUMEHEHHS BO3-
JIYITHOW U3BECTH.

11. YTo Takoe ruApaBInYECKasi ©3BECTh U POMAH-IIEMECHT?

12. V3 dero momy4aroT mopTiaHaneMeHT? Pa3bsicHUTE OOIIyI0 TEXHOJIOTHIO
€ro MPOU3BOJICTBA.

13. Ha3zoBuTe OCHOBHBIE MHHEpaAJbl NOPTIAHALEMEHTHOIO KIMHKepa. [laiite
XapaKTEPUCTUKU KaKIOMY MUHEPAILY.

14. Hanumure peakiuu B3aUMOAECHCTBHS MUHEPAIOB MOPTIAHALEMEHTHOTO
KJIMHKEpPA C BOJIOU.

15. Kakue Bl 3HaeTe Buabl Koppo3uu noptiananementa? Kak MoxHO 3amiu-
TUTh NOPTIAAHAUEMEHT OT KOPpPO3Uu?

16. Ilepeuncnure OCHOBHBIE CBOWCTBA MOPTIIAHALIEMEHTA.

17. PackpoiiTe TeXHOJOTHUIO MOJYyYEHHUs MOPTIaHIIEMEHTa (CyXO0il, MOKPBII U
KOMOWHUPOBAHHBIHN CIIOCOOBI).

18. IlpencraBpTe U OXapaKTEPU3YHTE PA3HOBUAHOCTH MOPTIAHIIEMEHTa U 00-
JIACTU UX TPUMEHEHHUS.

19. HazoBute crnocoObl MOJy4eHUs: OLICTPOTBEPACIONIETO MOPTIAHAIIEMEHTA.

20. C kako# 1enpl0 NPUMEHSAIOTCA Cyib(darocToiikue, ruapooOHbIe U TIia-
CTU(DUITUPOBAHHBIE TTOPTIIAH/IIIEMEHTHI?

21. Yto mpeAcTaBIsIIOT CO0O0M MOPTIAHIIIEMEHThI C AKTUBHBIMA MUHEPAJIbHBI-
Mu no6aBkamu? Kakue mpupoiHbIe U UCKYCCTBEHHBIE BEIIECTBA UCTIOIB3YIOTCS B Ka-
YEeCTBE aKTUBHBIX MUHEPAIBHBIX 100aBOK?

22. Kak nmonyuyuts myunonaHoBsiii nopriaananemenT (IIIl) u mmakomopt-
nananemenT (ILTTLY)? Jlns kakux menei mpuMeHSIOTCS 9T IEMEHTHI?

23. Yto mpeAcTaBiIsieT co00M TIIMHO3eMHUCTHIN 1leMeHT? Kakoe chiphe HCTob-
3yeTcs JUIsl €ro npon3BojacTBa? ONUIIMTE OCHOBHBIE CBOMCTBA INIMHO3EMHUCTOIO Iie-
MEHTA.

24. Kak mony4uTh pacimpsitomigecss u 0e3ycaaouHbie 1eMeHThl? [ Kakux
LEJIEH UX UCITOIb3YIOT?

25. UTO OTHOCAT K KOMITIO3UITMOHHBIM MHUHEPATbHBIM BSDKYIIIMM BEIIECTBaM?
JlaiiTe onrcaHue 3TUM MaTepualiam.
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PA3JIEJ 8

OPI'AHUYECKHUE BAXYIIUE BEILIECTBA
8.1. O0mme cBexeHNs

K opranndeckum BsOKYITUM BEIIECTBAM OTHOCSTCS OMTyMbl M nertu. HamGo-
Jee MIMPOKOE MPUMEHCHHE OHM IOJIYYMIN B IMPOMBIILICHHO-TPAXKIAHCKOM, THIPO-
TEXHUYECKOM, JJOPOKHOM CTPOUTEILCTBE B BUAE achambrodbeToHa, achaibTopacTBoO-
pa, KpOBEJIBHBIX, THIPOU30JISIIMOHHBIX M YIUIOTHSAIOINX MaTEPHAJIOB.

buTyMHBIC W JIETTEBBIC BSDKYIIHE WUMEIOT TEMHO-KOPHYHEBBIA WM YCPHBIN
I[BET, TOITOMY MX YACTO HAa3BIBAIOT KYEPHLIMU GANCYUSUMUY.

8.2. butymbl

butrymbl — Hanbosiee pacpoCTpaHEHHbIE OPTAHUYECKHUE BSHKYIIME BEIIECTBA,
IPUMEHSJIUCH €1l B ITyOOKOW JPEBHOCTU B KAYECTBE BSDKYILETO U BOJIOU30JIUPYIO-
IIero MaTepuana.

IIpupoanble GUTYMBbI — BSI3KHE WM TBEpAOOOpa3HbIe BelIecTBa, 00pa30BaB-
mrecs U3 He)TH B BEPXHUX CIOSIX 36MHOM KOPBI. 3aleKy YUCTOTO MPUPOJTHOTO Ou-
TyMa BCTPEUAIOTCSl KpailHEe penKo, 00pasys JMH3BI WM 03€pa, Yalle MPOHU3BIBAIOT
0CaJI0YHBIE TOPHBIE TTOPOIBI.

Hedrsanbie (MCKycCTBeHHbIE) OUTYMBI, MOJY4arOT U3 HE()TU IMyTEM Mepepa-
0otk (puc. 8.1). B 3aBUCHUMOCTH OT TE€XHOJIOTUU MPOU3BOJCTBA PA3IUYaAIOT OCMA-
MmouHble, TIOJIy4aeMble W3 Ma3yTa IMyTeM JabHEUIIEro rIyooKoro ordopa U3 HEro
MaceJl; OKUC/IeHHble, TTIOTy4aeMble OKUCIICHHEM TYApOHA B CHEIMAIbHBIX arapaTax
(mpoxyBKa BO3IyXOM) U KpeKUH208ble, TIOydaeMble MepepadoTKON 0CTaTKoB, 00Opa-
3YIOIIUXCS TIPU KPEKUHTE HEDTH.

BuTyMBI COCTOAT M3 CMECU BBICOKOMOJIEKYJISIPHBIX YTJIEBOJIOPOJOB U UX MPO-
U3BOJHBIX: a30Ta, CEpbl, KUCI0pOaa U JIp.

DneMeHTapHbI cocTaB OuTymMoB ciararor yriuepon 70...80 %, Bomopon
10...15 %, cepa 2...9 %, xucmopon 1...5 %, azot 0...2 %. Xumudeckuit coctaB Ou-
TYMOB BechMa CJIOKeH. Bce MHOrooOpasue coeluHeHu, 00pa3yommx OUTyM, MOX-
HO CBECTH B TPH IPYIIIbL: TBEPAAS YACTh, CMOJIBI M Macia (puc. 8.2).

Teepoas uacmv OUTyMa MPEACTABIEHA BHICOKOMOJCKYISIPHBIMU YTIIEBOJAOPO-
JaMH ¥ UX TIPOU3BOIHBIMH C MoOJIeKyisipHO# Maccoii 1000...5000, Ha3BaHHBIMU «ac-
banbTeHamMu.

Cmonbl IPENICTaBISAIOT cO00M aMOp(HBIE BEIIECTBA TEMHO-KOPHUYHEBOTO I[BETA
¢ mosekyJsipHoi maccoit 500...1000.

Macnauvie ¢ppakyuu GUTYMOB COCTOST U3 PA3ITUYHBIX YTIECBOJOPOAOB C MOJIE-
KyssipHoi Maccoit 100...500.
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Creipas HeTH

Omeonka nemyuux ——»

v

Ma3syrt
l

Omeouka macen ———————» Macna

y

ben3um,
KEPOCHH U JIp.

A

OcraTto4HbIii I'yapon
ouTym |
IIpooysxa
v
OxuciieHHbIN
ouTym

Puc. 8.1. Cxema nosyueHust HeQTAHOTO OUTYMa

Puc. 8.2. CtpykTypa 6uTyMa a) >KHJIKOTO; 6) TBEPAOTO:
1 — munenna; 2 — macno; 3 — achanbTeHbl; 4 — CMOJIBI

[To cBOEMY CTpOCHHIO OUTYM TMIPEACTABISICT KOJUIOUTHYIO CUCTEMY, B KOTOPOi
JIMCTIEPTUPOBaHbI ac(halbTeHbI, & JUCIIEPCUOHHON CPEION SIBJSIOTCS CMOJIBI M MacJa.
CgoiicTBa OUTYyMa Kak JUCIEPCHON CHUCTEMbI OINPEIEISIOTCS COOTHOIICHUEM
BXOJISIIIMX B HETO COCTABHBIX YacTe: macel, cMoil U acdanbTeHoB. [loBbienue co-
nepkanust ac(aabTeHOB M CMOJ BJICYET 3a cOOOM BO3pacTaHUE TBEPJOCTH, TEMIIEpa-
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TypBl pa3MArdeHus u xpynkoctu ouryma. Haobopor, macna aenatoT OUTyM MSTKUM
U JIETKOTUTABKHUM.

CrpouTenbHble OUTYMBl XapaKTEPU3YIOTCS CIEIYIOIIMMU CBOMCTBaMH: CIIO-
COOHOCTBIO MEPEXOIUTh B BA3KO-TUIACTUYHOE COCTOSIHUE TPU MOBBIIICHUN TEMIIEpa-
TYpBl U 3arycTeBaTh IMpPH MOHIKEHHH TEMIEpPaTyphl; BA3KOCTBIO; MIACTUYHOCTHIO,
TEMIIEPaTypOl pa3MsrdeHus, BOJOCTONKOCThIO [13]. OmHUM M3 HEIOCTaTKOB OUTY-
MOB SIBJISIETCSI CTapEHUE, COMPOBOXKAAIOIIEECS TOBBIIIEHUEM XPYIKOCTH M CHUKCHHU-
eM ruapodoOHOCTH B pe3yabTaTe YMEHBIICHUS COAEP KaHUS CMOJIMCTHIX BEIIECTB U
Macel.

8.3. Jlertu

Jleroth — rycTas Bsi3kasi Macca, 00pa3yromascs nIpu HarpeBaHuu 6e3 Joctymna
BO3J/lyXa TBEPIbIX BUAOB TOIUIMBAa (KAMEHHOTO M OypoOro yriisi, TOPIOYEro CIaHIa,
Topda, IpEeBECUHBI).

HauGonee mupokoe npuMeHEHHE B CTPOUTENILCTBE MOTYYUIN KAMEHHOYTOJIb-
HBIC JIETTH, 00JIa/Ial0IIHNE BHICOKUMH CTPOUTEIIbHBIMUA CBOMCTBAMH.

Chbipble KAMEHHOYT0JIbHbIE [1erTH, HU3KOTEMIIEPATypHbIE U BBICOKOTEMIIE-
paTypHbI€, MOJYYalOT MPU KOKCOBAHWUU M TMOJYKOKCOBAHMM KaMEHHBIX YIJIEW MpHU
temneparype coorBerctBeHHO 500...700 u 900...1100 °Cc (puc. 8.3). Onu npencras-
JISIIOT OO0 MACIISIHUCTBIE KUJKOCTH C XapaKTEPHBIM 3aaxoM, 00YCIOBIEHHBIM CO-
nepkaHueM B HUX (peHosioB W HadTanuHa. ChIpble JErTH COJAEPKAT 3HAYUTEIHHOE
KOJIMYECTBO JIETYYMX BEILECTB, PACTBOPUMBIX B BOJI€, MOITOMY B CTPOUTEIHHOU
MPAKTUKE UX HE IPUMEHSIOT.

KameHHBbIii yroJib wiu Apyrue Bujabl TBEPA0ro TOMJIMBA
I

Cyxas nepeconxa

________ 2 ¥ S, S

Kokc Chipoii 1erors

Paseouxa oecms

P 2NN mmmmee Yo N L A e L 2
i AMMuauHas Jlerkue i |1 Twaxemele 1} AHTpaleHOBoe ITek (Bap)
| BOJIa o Mmacia bl Mmacia P! Maclio TBEPAbIN
OTorHaHHbIA N
CocraBiieHHbIH
AeroTrb
aAeroTrb

Puc. 8.3. Cxema nosyyeHus aerreu
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OTOrHaHHBIN 1€roTh MOJYYalOT W3 CHIPOTO MyTeM OTTOHKH BOJBI, a TaKXKe
BCEX JIETKHX, CPEAHHUX M TsDKENbIX maceln. [Ipu pasroHke cHavana ygaisercs Boja
(mpu 100 °C), 3arem nerxue macia (zo 170 °C), cpemrue (170...270 °C), Tsoxensie
(270...300 °C) u anTtpanerossie Macia (300...360 °C).

Ilek — amMopdHOE BEIIECTBO YEPHOTO I[BETA, COCTOAIIEE M3 BBHICOKOMOJICKY-
JISIPHBIX YTJIEBOJOPOJIOB M UX MPOM3BOIHBIX M CBOOOTHOTO yriepojaa B BUJIE TOHKO-
JUCTICPCHBIX YaCTHII.

CocraBjieHHbI€ JIeI'TH TIOJIYYalOT CIUIABJICHUEM TI€Ka C aHTPAIlEHOBBIM Mac-
JIOM WJIA OTOTHAHHBIM JIETTEM U IIMPOKO MCTIOJIB3YIOTCS B CTPOUTEILCTBE.

CocTaB KaMEHHOYTOJIBHOTO JETTS XapaKTEepHU3yeTCs COJEp)KaHUEM Cleqylo-
IIUX TPYMI BEIIECTB: meepovle, HEPACTBOPUMBIC B OPTaHMYECKHX PACTBOPUTEISIX
(cBOOOIHBIN YTIIEPOMd), mBepoble HeniasKue cmojivbl, ToJ00HbIe acanbTeHaM B OU-
TyME€, U 8A3KO-NAACMUYHbIE NIABKUE CMOJIbL.

CaoiicTBa Aerteid B OCHOBHOM TaKue K€, Kak U1 'y OMTYMOB, HO OHU OTJIMYaIOT-
Csl MEHBIIEH MOroA0yCTOMYMBOCTHIO. OJIHAKO JIErTH 001alat0T MOBBIIIEHHOW CIO-
COOHOCTBIO K MPUITUTIAHUIO K IPYTUM MaTepuajam.

8.4. MaTepuaJjibl HA OCHOBe OMTYMOB M JIerTei
8.4.1. Acchanvmoeswie Demonvl u pacmeopol

AcdanbroBbie 0€TOHBI U PaCTBOPHI MOJIYYAOT U3 acpaibTOOETOHHOW CMECH,
cocTosiled u3 1meOHs (rpaBusi), NECKa, MUHEPAILHOTO MOPOLIKAa U OUTyMa. YIIIOT-
HEHHYIO CMECh C JIEITEM B KAUECTBE BXKYIIIET0 HA3bIBAIOT JErTEOETOHOM.

Martepuai, moxy4aeMblii CMEIIEHHEM OUTyMa ¢ MUHEPAIbHBIM MMOPOIITKOM, Ha-
3BIBAIOT ACPaANbMOBbIM BANCYUWUM, & CMECHh ac(ajIbTOBOr0 BSXKYIIETO C MECKOM -
acganbmoevlm pacmeopom.

AcdanbTo6eTOHHBIE CMECH B 3aBUCHUMOCTH OT BSI3KOCTH HCIOJIB3yeMOro Ou-
TyMa U TeMIEePaTypbl YKIaJAKHU MOAPA3IEIII0TCS Ha:

- 2opsuue, IPUTOTOBIICHHBIE C UCIOJIb30BAHUEM BA3KUX U JKUIKUX HEPTS-
HBIX JOPOXHBIX OHTYMOB M YKJIabIBAEMBIC C TeMIeparypoii He meree 120 °C;

- X0J100Hble, TIPUTOTABIISIEMbIE C UCIOJB30BAHUEM KUAKUX HEPTSIHBIX J0-
POXKHBIX OGHTYMOB M yK/IaIbIBAEMBIE C TeMIIepaTypoii He menee 5 °C.

Ac¢anbToBBIe OETOHBI UCIIONB3YIOT B TUAPOTEXHUYECKOM, TOPOKHOM U a’3po-
JPOMHOM CTPOHTENBCTBE, I YCTPOHUCTBA MOJIOB B IPOMBINIJICHHBIX I[€XaX U CKIIa-
CKUX TIOMEIICHUSX, TNTIOCKOW KPOBJH CTsDKEK. MIMeroTcest IeKopaTUBHBIE ac(palbTOBBIC
O0eToHbI (LBETHbIE U O(AKTYpPEHHBIE), U3 KOTOPBIX BBINOJIHSIIOTCA pa3ieIuTeIbHbIC
MOJIOCHI HAa JJOpOTax, MePeXOo/Ibl, MOJIbI BECTUOJICH rpaXJaHCKUX 31aHUM.

8.4.2. Kposenvuwvie u 2uopou3zonayuontvle mamepuaivl

KpoBesbHbIC U TUAPOU3OISIIMOHHBIC MaTepHAaIIbl 110 BHEITHEMY BHIY OBIBAIOT
pyJIOHHBIE ¥ IITy4HbIE [6, 8].
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PysioHHbIe MaTepuabl

PynonHble MaTepuanbl BHITYCKAIOT OCHOBHBIE M 0€30CHOBHBIE. JCHOBHbIE Ma-
TepHUaJbl U3TOTOBJISIIOT IMyTEM OOPaOOTKM OCHOBBI (KPOBEJIBHOIO KapTOHA, acOecTo-
BOM OyMaru, CTEKJIOTKaHU U Jp.) OUTyMaMH, JIETTIMU U UX cCMecsMU. bezocHoenbie
MOJIYYarOT B BUJE MOJIOTHHUIL ONPECTIEHHON TONIINHBL, IPUMEHSA MPOKATKYy CMECEH,
COCTaBJICHHBIX M3 OUTyMa, HAMOJHUTENS (MUHEPATBFHOTO MOPOIIKA WA W3MENbUYeH-
HOM pe3WHBI) ¥ 100aBOK (aHTUCENTHKA, TUTACTH(UKATOPA).

Py0Gepoua U3roToBIsIOT NPOMUTKONM KPOBEJIBHOIO KapTOHA JIETKOIJIABKUM Ou-
TYMOM C TOCJIEIYIOIIMM MOKPBITHEM C OJHOM WM C O0€UMX CTOPOH TYrOIUIABKUM
HEe(DTSIHBIM OMTYMOM C HAIIOJIHUTENIEM M MOCHIMKOW. KpoBeIbHBIN KapTOH MOTyYaroT
U3 TPAMbs, OyMaXHOW MakyJIaTyphl W JPEBECHOW Ieioi03bl. KpymHo3epHucTas
[[BETHAsl MOCHIIKA HE TOJHKO MOBBIIMIAET aTMOC(HEPOCTOMKOCTh pyOepouaa, HO U
NpUIAET €My IPUBJIIEKATEIbHbIN BUJ U NPENATCTBYET CIMMNAHUIO. [ T1aBHBIN HenocTa-
TOK pyOepoujia — THUEHHUE.

HanuaBasiemblii py0epoua — KpOBEJIbHBIM MaTepual, HaKJIeKa KOTOpPOro
ocymiectisieTcs: (0e3 MpUMEHEHHUS KPOBEIbHOM MAaCTHKH) PACIIaBICHHUEM YTOJI-
IICHHOIO HWKHETO CJIOS IUIAMEHEM TOpelKu. B pesynbrare Npou3BOAUTEIBHOCTH
Tpy/a noBeimaercs Ha 50 %, yAemeBIstoTCss KpoBeIbHbIE pa0doTHI (puc. 8.4).

Puc. 8.4. YCcTpoiCTBO U30IA1IMM U3 HAILJIABJICHHOTO
pyOeponia ¢ MOMOIIBI0 OTHEBBIX (POPCYHOK

IlepraMuH — pyJIOHHBIA MaTE€pUAI, MOJYYAEMbIA MNPONMUTKOW KPOBEIBLHOIO
KapTOHA pAaCIUIaBIEHHBIM HE(PTSAHBIM OMTYMOM. CIy>KUT MOJKIQOYHBIM MaTepHua-
JIOM TIOJ] pyOepOu I ¥ UCTIONB3YETCS JUISl H3OJISAIIIH.
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ToJsb — pylOHHBIM MaTepHUall, U3TOTOBISAEMBIN IIPOIUTKON U MOKPBITUEM KPO-
BEJIBHOTO KapTOHA JIETTAMHM C MOCHIIKOW MECKOM WJIM MUHEPAIBHOW KpOWKOW. ToJb
C KPYIHO3E€PHUCTOM MOCBINKON MPUMEHSIOT JI1 BEPXHETO CJI0S IJIOCKUX KPOBEIb, a
TOJIb C MECOYHOM IMOCBINKOW — JIJIsi KPOBEJIb BPEMEHHBIX COOPYKEHUM, THAPOU30JIS-
uu GyHAAMEHTOB U JIPYTUX YacTel COOPYKEHUM.

I'mapounsos — pyJIoOHHBIN THAPOU3O0JIALMOHHBIN MaTEpUa, OJIyYEHHBIN ITyTEM
MPOMUTKHU acOECTOBOro KapToHa HedTAHbIM OUTyMOM. [IpeHasHaueH st yCTponCT-
Ba THJIPOMU30JSLUOHHOIO CJIOS B MOA3EMHBIX M THIPOTEXHUYECKUX COOPYKECHMSX, a
TaKXKe JUIS 3alUTHOTO MPOTUBOKOPPO3UOHHOIO MOKPBITHSI.

CrekJiiopydepon 1 CTEKJI0BOWJIOK — PYJOHHBIE MaTEpHUAIIbI, MOJy4acMble
MyTeM JIBYCTOPOHHETO HaHECEHHUs OUTYMHOTO (OMTyMOPE3WHOBOIO MM OUTYMOIIO-
JMMEPHOT0) BSKYILIErO0 Ha CTEKJIOBOJOKHHUCTBIM XOJCT WJIM Ha CTEKJIOBOWJIOK U MO-
KPBITUSA C OJHOM WM IBYX CTOPOH CIUIOIIHBIM CJIOE€M IOCBHITIKH.

D0JIbIOM30J1 — PYJIOHHBIM JIBYXCJIOHWHBIM MaTe€pHajl, COCTOSIIUN U3 TOHKOU
pudIeHON WM TIIaJKONH alFOMUHUEBON (DOJBIU, MOKPHITON C HIKHEW CTOPOHBI 3a-
IIUTHBIM OUTYMHO-PE3UHOBBIM cocTaBoM. OH mpeaHa3HauyeH JJi1 yCTPOMCTBA Kpo-
BEJIb U NMAPOTUAPOU3O0JIALIMHI 3MaHUN U COOPYKEHUH, TEPMETU3ALIMU CTHIKOB.

MN304 — 6€30CHOBHBIN PYJIOHHBIN THAPOU3OJISIITUOHHBIA U KPOBEJIbHBIA MaTe-
puai, M3rOTOBIISEMBIM NPOKATKOW PpPE3UHO-OUTYMHON KOMIIO3ULIMHU, IOJYYE€HHOM
TEPMOMEXaHUUYECKON 00pabOTKON JEeBYJIKAHU3UPOBAHHOW pE3UHbI, HEPTAHOrO Ou-
TyMa, MUHEPAJIbHOTO HAIOJHUTENS, aHTUCENTUKA U actudukaTopa. M3om ponro-
BeyHee pyOepouza, MacTHUeH, OMOCTOEK, HE3HAUUTENBHO mnoriouiaeTr Biuary. [lpu-
MEHSIOT U30J1 JIs1 THIPOU3O0JIALMH THAPOTEXHUUECKUX COOPYKEHU, OacCeitHOB, pe-
3€pBYapoB, MOJBAJIOB, AHTUKOPPO3UOHHOW 3aIUTHI TPYOOIPOBOIOB.

HITy4Hble u3aeaus

Msirkass yepenuua — JICKOPaTUBHBIN 3JIEMEHT KPOBJIM 3[AHUs, I1OJIy4aCMbIi
BBIPYOKOM U3 PYJIOHHBIX MAaTEPHAJIOB MJIOCKUX JIUCTOB (puc. 8.5).

Puc. 8.5. ®parMeHT KphIIIK U3 MATKON Yepenuibl
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PyGepouanblii cpbIB — OpakOBaHHBIE YYAaCTKH MOJIOTHUIIA pyOepouna (Tom),
13 KOTOPBIX BBIPE3AIOT IUIUTKU pazmepoM 75%60 cMm, 60x50 cm.

ApMHpPOBaHHbIE IIMTHI W3TOTOBJISIIOT IIPECCOBAHUEM Topsiueil achaabTOBOM
CMECH C apMHUPOBAHUEM CTEKJIIOTKAHBIO WJIM METAITTHYECKOM CETKOM.

HeapmupoBaHHble INIMTHI H3TOTOBISIOT M3 TEX K€ cMmeceil, HO 0e3 ap-
MupoBaHusl. [IUTHI MPUMEHSIOT JIJIsl YCTPOMCTBA TUAPOU3OJISIIUN U 3aNI0JIHEHUS Jie-
(GbOopMaIOHHBIX IIIBOB.

8.4.3. Macmuku

MacTtuka npencTaBisieT co0oil cMech HEPTSHOTO OMTyMa WU ACTTS ¢ MHUHE-
paNbHBIM HAMOJIHUTENEM. [[1s MOJlydeHHs] MAcTUK NPUMEHSIIOT nbvlieguoHvle (U3-
MEJIbYCHHBIA U3BECTHSK, JOJIOMHT, MEN, LIEMEHT, 30J1a TBEPJbIX BHUJIOB TOIJIMBA) U
sonoxHucmole (acOECT, MUHEpaJIbHAS BaTa U JIp.) HAIIOJHUTEIIH.

MacTuku Ki1accupuIupyroTCs:

1. I1o 6udy ceésazyoweeo.

- OUTYMHBIC;
- OBITYMHO-PE3UHOBBIE,
- OUTYMHO-TIOJIMMEPHBIE.
2. Ilo cnocoby npumenenus.
- TOpsIUHe, ¢ MPEeABAPUTEIBHBIM TTog0rpeBoM 10 130...160 °C;
- XOJIOJHBIE, UCTIOJb3yEMbIE 0€3 MOJorpeBa Mpu TEMIIepaType BO3AyXa He
ke 5 °Cuc nogorpesoM 110 60...70 oC,

3. Ilo naznauenuro:

- IpuUKJIeuBaroue (JUisi CKIICUBaHHS PYJIOHHBIX MATEPUAJIOB);

- KPOBEJIbHO-U30JISILIUOHHBIE;

- TUAPOU3OJISIIMOHHBIC ac(anbTOBBIE (7S JIUTOMW M IITYKaTypHOU H30JI5-
IIUH IIBOB THJIPOTEXHUYECKUX COOPYKEHU);

- AHTUKOPPO3UOHBIE (CITyXkaT AJIsl 3alUThl KOHCTPYKIUI U TpyOOIpoOBOI0B
OT arpecCUBHBIX BO3ICHCTBHIA).

8.4.4. Imynvcuu, nacmuwi, 1aKu

butymHbIe U JerreBbie 3MYJbCHH TPEACTABISAIOT COOOM UCIEPCHBIE CHC-
TE€MBbI, B KOTOPBIX BOJA SIBJISIETCS CPEAOW U B HEW NUCIEPrUpOBaHbl OMTYM WIIU Je-
roTh B BUJI€ YaCTHUIl pa3MEPOM OKOJIO 1| MKM. Y CTOMYMBOCTh AIMYJIbCUU OOECIIeunBa-
€TCsl IIyTEM BBEJICHHS dMYJIbIaTOPOB — MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, YMEHb-
HIAIOLIMX TOBEPXHOCTHOE HATSHDKEHHE Ha MOBEPXHOCTH pasjesia OMTyM (IIeTrOTh)-
BOZA. DMYJIbraTopamMu Cliy*aT MblIa (HAQPTEHOBBIX, CMOJSHBIX OPraHUYECKUX KH-
CIJIOT), Cynb(aTHO-IpoRcKeBas Opaxkka. K TBepAbIM 3MysbratopaM OTHOCATCS TOH-
KM€ IMOPOILKY TJINH, U3BECTU, IEMEHTA, KAMEHHOTI'O YIJIs, CaXKU.

OMyJbCUU TNPUMEHSIOT JUIi TPYHTOBKM OCHOBAHUS MOJ TUAPOU3OJLHIO,
NPUKJICUBAHUS PYJIOHHBIX U IUTYYHBIX OUTYMHBIX M JETTEBBIX MaTEpHANIOB, IS
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YCTPOKCTBA THAPO- U MAapOU30JISIIUOHHOTO MOKPBITHUI U B KaY€CTBE BSIKYILETO Be-
HIECTBA MPU U3TOTOBJICHUH ac(hadbTOBBIX (JIEITEBHIX) PACTBOPOB U OETOHOB.

IMacTbl SBASIOTCS BBICOKOKOHIICHTPUPOBAHHBIMU AMYJIBCUSMHU C TBEPIBIMU
AMYJIbraTopamu.

Jlaku npencTaBisitoT co00il pacTBOpbI OUTYMOB M OPraHUYECKUX Maces B Op-
raHM4ecKux pactBoputensx. [Ipu nobGaBieHun adTtOMUHUEBOU IMyIpbl MOJYyYarOT Te-
IJIOCTOMKYIO KpPacKy, MPUMEHSEMYIO Il OKPACKM CaHUTAPHO-TEXHUYECKOTO 000-
pPYZIOBaHMS.

KOHTpOJILHbIe BOIIPOCHI

1. Yto Takoe opranndeckue BsOKymue BemecTBa? Kakue MaTepuanbl BXOAAT B
ATy Tpynmy?

2. Kakue ObIBatoT OUTYMBI TIO MPOUCXOKICHUIO?

3. [IpeacraBbTe cxemy noixydeHus: HeQTIHOTO OUTyMa.

4. OxapakTepusyiTe OUTYMBI, KX COCTaB, CTPOEHUE, CBOMCTBA.

5. JlaiiTe XapakTepUCTUKY JETTSAM U I€KaM, UX COCTaBy, CTPOECHHUIO, CBOMCTBAM.

6. [IpencraBpTe cXeMy MOJIYYCHHS IETTA U3 TBEPJIbIX BUJIOB TOIIMBA.

7. Kakue cTpouTeNbHbIE MaTepuaibl MPOU3BOJATCA HA OCHOBE OPraHMYECKUX
BSDKYIIIMX BEIIECTB?

8. M3 KakuxX CHIPhEBBIX MATEPUATIOB M3TOTaBIMBAIOT achanbTobeToH? Onuim-
T€ CBOMCTBa acanbToOETOHA.

9. Kak xnaccuduuupyrorcst acpaibToOCTOHHBIE CMECH B 3aBUCUMOCTH OT BA3-
KOCTH OMTYMOB U TEMITEpaTyphl YKIAIKHA?

10. PackpoiiTe 3Tanbl TEXHOJIOTHH MIPOU3BOJICTBA achalbTOOETOHA.

11. Kakue BUbI PyJIOHHBIX KPOBEIBHBIX U TUIPOU3OJSIIMOHHBIX MAaTEpPUAJIOB
MOYYaroT Ha OCHOBE OPTaHMYECKHUX BSDKYIIUX BEIIECTB?

12. Yro mpencrasisieT co0oil HaruiaBisgeMblid pyoepoun? Kakumu npeumyitie-
CTBaMH OH 001a/1aeT mepea OOBIYHBIM pyOepou10M?

13. Kakuie BUIIbI IITYYHBIX KPOBEIHHBIX M THUAPOU3OJISIIMOHHBIX MaTEpUATIOB
U3TOTABJIMBAIOT C TPUMEHEHUEM OPTaHUYECKUX BSKYIIMX BEIIECTB?

14. Yro npexacrapisaroT coboit mactuku? I[IpeacraBpTe KiiaccuuKaimo MacTHK.

15. YUto npencrapisitor coO0M SMYIbLCUM, TACTHI U JIaKU. {7151 KakuX 1eneit onu
UCIIOB3YIOTCS ?
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PA3JIEJ 9

CTPOUTEJIBHBIE PACTBOPBI
9.1. O0mme cBexeHNs

CrponTebHBIH PacTBOP — HCKYCCTBEHHBIN KAMEHHBIM MaTepHall, MOJTyYeH-
HBI B pe3ysbTaTe 3aTBEPICBAHMS PALIMOHAIBHO OJO0OPAHHONW CMECH, COCTOSIIEH U3
BSDKYILErO BEIIECTBA, MEJIKOTO 3aMOJIHUTENS], BOABI M B HEOOXOTUMBIX CIIydasx pas-
JUYHBIX 100aBOK. CMeCh 3TMX MAaTepUalioB IO 3aTBEPACBAaHUS HA3bIBAIOT PACTBOPHOI
CMEChIO.

JI1s1 U3roTOBJIEHUSI CTPOUTENIBHBIX PACTBOPOB YaIlle UCIOIB3YIOT HEOPTraHUYe-
CKH€ BSDKYIIUE BEIIeCTBa (LIEMEHT, BO3AYUIHYIO U3BECTh, CTPOUTEIIbHBIN THIIC).

B kadectBe 100aBOK OOBIYHO MPUMEHSIOT HEOPraHHMUYECKUE BEIIeCTBa (U3BECTD,
3011y, TJIMHY, JUATOMHUT, MOJIOTBIN JJOMEHHBIN IIIAK U JIP.) U OpraHMYECKUE TUIacTU(U-
KaTophl (OMBUICHHBIN JPEBECHBIN TeK, kaHudoasHoe MbUIo, MbutoHadT, JICT). B pac-
TBOPBI, IPUMEHSIEMbIC I 3UMHEN KJIaJKd U IITyKaTypKH, JOOABISIOT JOOABKU — ycC-
KOPUTENH TBEPACHUS, KOTOPBIE IOHWKAKOT TEMIIEPATYPy 3aMEP3aHUsl PaCTBOPHOU CMe-
cu (xstopua kanbius CaCl,, xinopua Hatpust NaCl, moramr K,CO3 u p.).

9.2. Kinaccudgukanusi CTpOMTENIbHBIX PACTBOPOB

CrpoutenbHble PacTBOPHI KIACCU(MUIIMPYIOTCS IO Ha3HAYEHUIO, MO BUAY BS-
JKYLIEro, 0 CPEAHEH INIOTHOCTH, IO IPOYHOCTH ¥ MOPO30CTOUKOCTH.
1. Ilo nasnauenuro pacTBOPHI MOAPA3IACIISIOT:

- Ha KJIaJI0YHBIC, UCTIONB3YyEeMbIC JJIsl KJIAJKU CTeH, (YHIaMEHTOB U3 KHUP-
nu4a, OyTOBOro KamHsl, OETOHHBIX U KUPIHUYHBIX OJIOKOB, B TOM YHUCJE U ISl MOH-
TaXHBIX Pa0OT — 3aIMlOJIHEHHS IIBOB MEXIY KPYMHBIMH 3JIE€MEHTaAMU MPU MOHTAXKE
3JTaHU 13 TOTOBBIX COOPHBIX KOHCTPYKIIHIA;

- Ha OOJIMIIOBOYHBIC, UCTOJIb3yEMbIC ISl HAHECEHHUs JIEKOPATUBHBIX IIO-
KPBITUM, U3TOTOBJICHUSI MOHOJIUTHBIX apXUTEKTYPHBIX ACTaleil U pesbedoB;

- Ha IITYKaTypHBIE;

- Ha CHEUHAIbHBIE, K KOTOPBIM OTHOCATCS TUIPOU3OJISAIMOHHBIC, TaMIIO-
HOKHBIE, KUCIOTOYMOPHBIC, XKAPOCTOMKUE, TEPMOMU3OJISIIUOHHBIC, AKYCTUYECKHUE,
PEHTT€HO3AINUTHBIE U JIP.

2. I1o suoy esoicyueco pacTBOPBI Pa3IesIoT:

- Ha NIPOCTbIE, MU3rOTaBIMBAEMbIE HAa OJHOM BSDKYIIEM (ILIEMEHTHbBIC, U3-
BECTKOBBIE, TUIICOBBIC);

- Ha CJIOKHbIE, M3TOTABIMBAEMbIE HA CMEIIAHHBIX BSDKYIIUX (LIEMEHTHO-
W3BECTKOBBIE, [IEMEHTHO-TJIMHSHBIE, U3BECTKOBO-TUIICOBBIE U JIp.).
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3. Ilo cpeoneui nnomnocmu CTPOUTETbHBIE PACTBOPHI PA3AEISIOTCA:

- Ha TSDKEINbIe, CpeAHel mIoTHOCThI0 1500 Kr/M° 1 Goliee, M3rOTaBIHBAC-
MBI€ Ha TUTOTHBIX 3aTIOJTHUTEISAX (OOBITHOM KBapIIEBOM IIECKE);

- Ha JIETKHe, CPe/IHEH MIOTHOCTBIO MeHee 1500 Kr/M°, H3roTaBImMBaeMbIe Ha
MOPHUCTBIX 3ATNOJTHUTENSAX (ITOPUCTHIC TIECKH, Ty, MeM3a, [IUTaK) WK IyTeM Mopu3a-
ITUH BSDKYIIETO TECTa.

4. Ilo npedeny npounocmu Ha coicamue PaCTBOPHI PA3ACTSAIOTCS HA MapKH,
IpeacTaBIeHHbBIE B Ta0I. 9.1.

Tabmuma 9.1
Mapku CTpOUTETBHOTO PaCTBOPA MO MPOYHOCTH
IIpenen npoynocTy nIpu
Mapxa Bup Bsxyuiero Beniectsa cxxatnu, Mlla (KFC/CMZ),
pacTBopa
HE MCHEe
4 Bosznyimnas, rupaBnudeckasl H3BeCTh, 0,4 (4)
M3BECTKOBO-TYIIIOJIAHOBBIC, N3BECTKOBO-30JIbHBIC
10 BSDKYILIHE 1,0 (10)
25 2,5 (25)
50 M3BeCcTKOBO-IIIJIAKOBBIE BSKYIILIKE, 5,0 (30)
75 MOPTIAHIIIEMEHT, TUIAKOIIOPTIAH/IIIEMEHT, 7,5 (75)
MIaCTU(UIIUPOBAHHBIN U THIAPOPOOHBII
100 MOPTJIAH/IIEMEHT, 10,0 (100)
150 MYIII0JaHOBBIM MOPTIAHALIEMEHT 15,0 (150)
200 20,0 (200)

5. Ilo nokazamento moposzocmotikocmu [13] pactBopsl nensrcs Ha mapku: F10,
F15, F25, F35, F50, F75, F100, F150, F200.

9.3. CBoiicTBa pacCTBOPHBIX CMeceil M PACTBOPOB
9.3.1. Ceoticmea pacmeopHvix cmecei
OCHOBHBIMH CBOMCTBAMH PACTBOPHOM CMECH SIBIIIOTCS MOABUKHOCTH, BOJO-
yAEpKUBAOIIasi CIOCOOHOCTh M PacCIauBAEMOCTb.
IoaBMKHOCTH XapaKTepU3yeTcs TIyOUHOW TMOTPYXKEHHS CTaHAAPTHOTO Me-

TaJueckoro konyca maccou 300 r u yrinom npu Bepuinnae 30 i PacCTBOPHYIO CMECH
(puc. 9.1).
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Puc. 9.1. CrangapTHBII KOHYC IS
OTIpeIeTICHUS TTOABMKHOCTH PACTBOPHOM
CMCCHU.:

1 - eMKOCTB; 2 — KOHYC; 3 — CTOIIOPHBIN BUHT;
4 — mkana; 5 — CTepIKCeHb,

6 — mraTuB; 7 — pacCTBOpHAsE CMECh

B 3aBHCHMOCTH OT TTOJABMYXKHOCTH PACTBOPHBIC CMECH TOAPA3ACIIIOT Ha MAPKH
(Tabmn. 9.2).

Tabmauna 9.2
Mapku CTpOUTEIILHOTO pacTBOPA IO MOABHIKHOCTH

MapKa IO IMOABHKXHOCTH HopMa MOABHIKHOCTH I10 IIOTPYKCHUIO KOHYCA, CM

I 1...4
I 2 4...8
I, 3 8...12
I, 4 12...14

PexomenayemMasi MmoJIBUKHOCTh PACTBOPHOM CMECH HA MECTE NMPUMEHEHUS B
3aBUCUMOCTH OT Ha3HAYEHUS PacTBOpa MpuBeeHa B Ta0l. 9.3

BoaoyaepxuBaomas crnoco0HOCTb — CBOMCTBO PACTBOPHOM CMECH COXpa-
HATH BOJIy MPHU YKJIAJKE Ha MMOPUCTOE OCHOBAHUE, YTO HEOOXOAUMO JIJIsI COXPAHECHUS
MOABWKHOCTA CMECH, MPENOTBPAILLICHHS PACCIOEHUS M XOPOLIEro CUEIUICHUS pac-
TBOpa C MOPHUCTBIM OCHOBaHHWEM (KHPMHUYOM). Bomoymep kKHBaroIyt0 CIIOCOOHOCTh
OTIPEJIEIISIIOT IMMyTEM HUCTIBITAHUS CJIOS PACTBOPHON CMECH TOJIIUHON 12 MM, yrmokeH-
HOTO Ha MPOMOKATEIbHYI0 OyMary.
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BonoynepxuBaromiyto crnocoOHOCTh YBETUYMBAIOT IIyTEM BBEACHHUS B pac-
TBOPHYIO CMECh HEOPraHUYECKUX JOOABOK U OPTaHUYECKUX MIaCTU(PHUKATOPOB.

Tabmura 9.3
HOI[BI/I)KHOCTL paCTBOpHOﬁ CMCCH B 3aBUCHUMOCTHU OT HA3HAYCHUA PaCTBOpaA
['mybuna morpy- Mapxa 1o 11oji-
OcHOBHOE Ha3HAYEHUE PacTBOpa JKEHUS KOHYCa,
o BUKHOCTHU
Knaxoynsie
Jlyst OyTOBOM KJTaJIKH:
- BUOpUPOBaHHOM 1...3 Il
- HEBUOPHUPOBAHHOM 4...6 12
Jns Ki1aiky U3 myCcTOTENIOr0 KUPIUYa UK KEpaMHu- 7...8 I12
YECKHUX KaMHEHN
JIns KJIaiky U3 MOJIHOTENIOTO KUpIuya; Kepamuye- 8...12 I13
CKUX KaMHell; 0ETOHHBIX KaMHEW WM KaMHeH U3 Jier-
KHX ITOPOJT
JI1s1 3aIMBKY IMYCTOT B KJIaJKE U 1I0J1Ia4u PacTBOPO- 13...14 114
HacocoM
JIns ycTpoicTBa IOCTENU IPU MOHTAXKE CTEH U3 5...7 12
KPYITHBIX O€TOHHBIX OJIOKOB U MMAHEJCH; paCIIMBOK
TOPU30HTAIIBHBIX U BEPTUKAJIbHBIX IIIBOB B CTEHAX M3
NaHeJeld U KPYIHbIX OETOHHBIX OJIOKOB
OO0 1MII0OBOYHEIE
JIist KperuieHus IUIAT U3 PUPOJIHOIO KaMHS U Ke- 6...8 1,2
pPaMUYECKOM IIUTKHU 110 TOTOBOM KUPIUYHOU CTEHE
Jlnist KpersieHnst 00IMIIOBOYHBIX U3ENU JIeTKoOe- - -
TOHHBIX MaHeJel U GJIOKOB B 3aBOJACKUX YCIOBUSIX
IITtykaTypHbIe
PactBOp miia rpyHTa 7...8 12
PactBop 11t HabpbI3ra:
- IIpU PYYHOM HAHECCHUU 8...12 IT,3
- P MEXAHU3UPOBAHHOM CIIOCOOE HAaHECEHUS 9...14 14
PactBop a1 HAKPBIBKU:
- 0e3 MPUMEHEHUS THIICa 7...8 12
- C IPUMEHEHUEM THUIICA 9...12 113

PacciianBaeMoCTh — CBOMCTBO PACTBOPHOM CMECH, XapAKTEPHU3YIOIIEE €€
CBSI3HOCTb IMPU JTUHAMHUYECKOM BO3JICUCTBUU. PaccianBaeMOCTh ONPEACISIIOT MyTEeM
COTIOCTABJICHHUS COJEP KaHUS MACChI 3aIIOJIHUTENS B HUKHEH U BEPXHEH 4acTIX CBe-
)eoTdopMoBaHHOTO obpasna pazmepoM 150x150%x150 MM mociie BUOparuu B Teue-
Hue 1 MuH.

[IpaBmIbHO MOOOpaHHAs pacTBOPHAS CMECh 3aIlOJHSCT HEPOBHOCTH, TPECIIIH-
HBI, YTUIYyOJICHHSI B KUPIHWYE WU KaMHE, MOATOMY IMOJIy4YaeTcs OoJblias IUIONIAdb
KOHTaKTa MEXIy PacTBOPOM M KHPIUYOM (KaMHEM), B Pe3yJIbTaTe MPOYHOCTh U MO-
HOJINTHOCTH KJIQJKW BO3PACTACT. Y BEJIMYHUBACTCS U IOJITOBEYHOCTh HAPYKHBIX CTECH.
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9.3.2. Ceoiicmea pacmeopos

OCHOBHBIMHM TOKa3aTEIsIMU KayecTBa 3aTBEPJICBILETO pPAcCTBOpPA SIBISIOTCS
IIPOYHOCTH Ha CIKATHUE, MOPO30CTONKOCTh, CPENIHSAS INIOTHOCTD, JOJITOBEYHOCTb.

I[IpoyHOCTh NMPH CHKATHH ONPENETSAIOT UCHBITAHHEM O00pa3OB-KyOMKOB C
mMHOU pebpa 7,07 cM B MPOEKTHOM BO3pacTe WM BO3pacTe, YCTAaHOBJICHHOM B
CTaHJapTe WM TEXHUYECKUX YCIOBUAX Ha JTAaHHBIMA BUJ pacTBOpA.

3a MPOEKTHBIN BO3PACT pacTBOPA CIAEAYET MPUHUMATh, CYT:

- 7S pacTBOPOB, NMPUTOTOBJICHHBIX 0€3 MPUMEHEHUS! TUAPABINYECKUX BSIKY-

1110 b, P 1,

- JIJIS1 PaCTBOPOB C MPUMEHECHUEM THUIPABINYCCKUX BSDKYITHUX ......... 28.

HzroroBnenne o0paslioB M3 pacTBOPHOIN cMeCH MOJBHKHOCTBIO MEHEe 5 cM
IPOU3BOIAT B OOBIYHBIX (POpMAxX ¢ METAIMYECKHM MOJJIOHOM, a U3 CMECH C TMOJ-
BIDKHOCTBIO 5 ¢M M OoJjiee — B (popMax 0Oe3 MOJJI0HA, YCTAHOBICHHBIX HA KUPIIHYE
(TTOKPBITOM BJIAKHOM Ta3eTHOM Oymaroi).

[TpoYHOCTH I1IEMEHTHOIO pacTBOpPa OIPEAEAETCS AKTUBHOCTHIO IIEMEHTa
(Mapkoit), BOZOLEMEHTHBIM OTHOIIEHUEM. [IpOYHOCTh CMEIIaHHBIX PacTBOPOB 3aBU-
CHUT OT KOJIMYECTBA BBEJICHHOM B paCTBOP U3BECTHU WJIN TJIMHBIL.

Mopo30CcTOiKOCTL PAacTBOpPa  XapaKTEpPU3yeTCs YHUCIOM LMKJIOB  IOIe-
PEMEHHOIO 3aMOpaKMBaHWS W OTTaUBAHUS, KOTOPOE BBIIEPKHUBAIOT HACHIIICHHBIC
BOJIOM  CTaHJApTHbIE  00paslbl-KyOuku  pasmepom 7,07x7,07x7,07 cm (momycka-
eTcs CHIKEHUE MPOYHOCTH 00pa3uoB He Ooiiee 25 % u notepst Macchbl He CBbILIE S5 %).

9.4. Buabl CTPOUTEJIbHBIX PACTBOPOB

Kiiagounbie pacTBOpHBI 1711 KAMEHHOM KIIAJIKW HAPYXXHBIX CTEH 3aHUN U3Tr0-
TOBJISIFOT HAa LIEMEHTHBIX W CMEIIAHHBIX BSIKYIIMX (LIEMEHTHO-M3BECTKOBBIE W IIE-
MEHTHO-TJUHSHBIE), Mapok 10, 25 u 50 B 3aBUCUMOCTH OT BJIQKHOCTHBIX YCJIOBHUH U
TpeOyeMo# ONTrOBEYHOCTH 3/aHus. B Kiajgke mepembluek, TPOCTEHKOB, KApPHU30B,
cT0JIOOB MapKa MOXeT ObITh MoBkImIeHa 10 100.

BuOpoxkupnuunble maHe n MPOU3BOIAT M3 pacTBopoB mapku 75, 100, 150,
MPUTOTOBJICHHBIX HA MOPTIAHALIEMEHTE U NUIAKOMIOPTIAHALIEMEHTE.

MoHTaXKHBI€ PacTBOPBbI ISl 3aMI0JHEHUS] TOPU30HTAJIbHBIX IIBOB MPH MOH-
Ta)ke€ CTEH U3 JIETKOOCTOHHBIX TMaHeNIeH NOHKHBI UMETh MapKy He Huxke S50, a jy1s na-
Henel u3 Tskenoro 6etona — He Hwke 100. VX M3roraBiuBaloT Ha MOPTIIAH/ILIEMEH-
T€, PACHIUPSIOMIUMCS WU O€3yCaJOuYHOM IIEMEHTAX.

IITykaTypHble pacTBOPBI JIJIs1 HAPYKHBIX KAMEHHBIX U OCTOHHBIX CTEH 3]1a-
HUW M3rOTaBIUBAIOT C MPUMEHEHUEM IIEMEHTHO-U3BECTKOBBIX BSDKYIIUX, a JJISI OIlI-
TyKaTypUBaHUs JIEPEBSIHHBIX MMOBEPXHOCTEH B palloHaX ¢ CyXHUM KJIMMATOM HCIIOJIb-
3YIOT U3BECTKOBO-TUIICOBBIE PACTBOPHI. BHYTPEHHIOIO IITYKATYPKY CT€H M MOKPBITHIA
3IaHUSI IPU OTHOCUTEIBHOM BIAXHOCTU BO3AyXa nomMeimieHuit 1o 60 % BBINOJHSIOT
U3 U3BECTKOBBIX, TMIICOBBIX, U3BECTKOBO-TUIICOBBIX M IIEMEHTHO-U3BECTKOBBIX pac-
TBOPOB.
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JlekOpaTHBHBIE PACTBOPbI NPEIHA3HAYEHBI ISl OTAEJIOYHBIX CIIOEB CTEHO-
BbIX IaHesled U OJOKOB, HApYXHOW U BHYTPEHHEU OTAEIKU 3/aHUN. DTU PAacTBOPHI
U3TOTOBJISIIOT Ha O€l0M, LIBETHOM M OOBIYHOM MOpTJAHALEMEHTax. JlJil LBETHBIX
LITYKaTYpOK BHYTPH 31aHUN IIPUMEHSIOT TAK)KE€ CTPOUTENIBHBIN THUIIC U U3BECTb. 3a-
HOJIHUTEJIEM CIYXHUT YHCTBHIM KBapLEBBI MECOK JMOO0 IpoOieHbIe ECKU U3 0enoro
U3BECTHSKA, Mpamopa.

I'uapon30JsiiHOHHBIE PACTBOPBI ISl THIPOU3OJISILIMOHHBIX CJIOEB U IITyKa-
TypOK OOBIYHO HM3rOTOBISIOT cocTaBa 1:2,5 mmm 1:3,5 (LeMeHT : Mecok), MpUMEHSS
MOPTJIAHIIEMEHT, PACIIUPSIONINECS LIEMEHTHI, CyIb(aTOCTONKUN MOPTIaH/IIEMEHT.

PeHTreHo3aliuTHBIA pPacTBOP IMPUTOTAaBIMBAIOT Ha OapUTOBOM IIECKE
(BaSQ,), mpumeHsiss TOPTIAHIIEMEHT WM NUIAKOMOPTIaHIIeMEeHT. B Hero BBOIAT
N00aBKH, COEPKALUE JIETKUE DJIEMEHTBL: JIMTHH, OO U Ap.

TamnoHaxHbIe pacTBOPbI NPEIHA3HAUYEHBI I U30JIALMA CKBAXKWH, IIaXT U
TYHHEJIEH MyTEM 3aKpBITHS TPELIUH U MyCTOT B TOPHBIX MOPOJAX U 3alOJIHEHUS 3a-
KPEIJIEHHOTO MPOCTPAaHCTBAa. BsOKyIMM B 3TUX PacTBOpax SIBISETCSA CIIELHAJIBHBIN
TaMIIOHAKHBINA MOPTIAHALIEMEHT, a B arpeCCUBHBIX BOJIaX — CYIb(aTOCTONKUI MOPT-
JaHALEMEHT.

AKYCTHYECKHE PACTBOPbI MCIOJB3YIOTCS B KAa4eCTBE 3BYKOIOIJIOIIAFOIICH
LITYKaTYpPKH Il CHU)KEHUS YPOBHS IIyMa. B KaduecTBe BSKYIIMX UCIIOIB3YIOT MTOPT-
JaHALEMEHT, NUIAKONOPTJIAHALIEMEHT, U3BECTh, THIIC WM UX CMECH U KayCTHYECKHM
MarHe3uT. 3arnoJHUTEISIMU SBJISIOTCS  OJHO(PPAKIMOHHBIE MECKH KPYIHOCTBIO
3...5 MM U3 JIETKUX NOPHUCTHIX MATEPUAJIOB: BCIIYYEHHOTO MEPJIUTA, NEM3bI, KEpaM-
3UTa, TI0ITOMY CPEJIHsI IIOTHOCTH pacTBopa coctasisier 600...1200 kr/m°. Kommue-
CTBO BSDKYLIETO M 3€PHOBOM COCTAB 3alOJHUTENS B AKyCTHUYECKUX PACTBOPAX JIOJXK-
HbI 00eCIeYrBaTh OTKPBITYIO IOPUCTOCTH PACTBOPA.

9.5. Cyxue cTpouTe/ibHbIE CMeCH

Crpoutenbhbie cyxue cmecu (CCC) — KOMIO3UITMU 3aBOACKOTO U3TOTOBJICHUS
HA OCHOBE MUHEPAIBbHBIX BSKYIIUX BEIIECTB, 3aMOJHUTENCH U Pa3IMYHbBIX J0OABOK.
B oTnenpHBIX Ciydasix B Ka4eCTBE BSXKYIIIETO KOMIIOHEHTa MOTYT OBITh UCIOJIb30Ba-
HBI Pa3JIMYHBIC MTOTUMEPHI (IPUPHI 1EIUTIOJIO3b, TOJTMBUHUIIALIETAT, aKPUIIATHI ).

B kauecTBe 3amoHUTENS UCTIOIB3YIOTCS MECKH ¢ MAaKCUMAJIbHON KPYITHOCTBIO
J0 1,25 mm.

Bosbiiyto poib B TEXHOJIOTHH CyXUX cMecel urparot godasku. s obecrieye-
HUS JIACTUIHOCTH W BOJIOYICPKUBAIOIIEH CITOCOOHOCTH NMTPUMEHSIOTCS HEOpraHuJe-
CKH€ W OpPTaHMYECKHE TUTACTH(PHUIUPYIOMHNE T00aBKU: TIMHA, BO3MYIIHAS H3BECTh,
3o1a TOC, nmurnocynsdonat JICT, CHB, cynepmiactudguxarop C-3. Jlis mpousBo/-
CTBa padOT NPH OTPHUIIATEIBHBIX TEMIIEPATypaxX B COCTaB CYXUX CMeced BBOMIST MPO-
THBOMOPO3HBIC I0OaBKH.

OCHOBHBIE BHJIBI MCXOJHBIX MATEPHAIOB I CYXUX CTPOUTEIHHBIX CMecei
puBeCHBI B Ta01. 9.4.
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Tabmura 9.4
Matepuasbl AJis IPUTOTOBJICHHS CYXHX CTPOMTEIbHBIX cMecei [1]

BSDKYH_II/IG HamonauTenn u 3aI1oJHUTEIIN XumMmudeckue I[O6aBKI/I

KBapueBslil necok, U3BECTHSIK,

. [TnactuduxaTopsl, crabunmsa-
[TopTnanaieMeHT, OenbIit MeEJI, TOJIOMUT, TIEPIIUT, KAO-

TOPEBI, BOAOYACPKHUBAIOIIUE

MOPTJIaH/IIEMEHT, THIIC, JIMH, MUKPOKPEMHE3eM, 30J1a-
N00aBKH, 3aMETUTEIIN U yC-
AHTUAPUT, BO3AyHIHAA YHOC, BOJIOKHA, TIUTMCHTHI,
. KOPHUTEIN TBEP/ICHUSI, 3aTyCTH-
U3BECTh, MNINHO3EMHCTBIN JIETKUE 3aIOTHUTEITH

TEJH, MOpooOpa3yIIne
¥ aHTHBCIICHUBAIOIIUE 00aB-
KH

LIEMEHT, JUcneprupyemsie | (KepaM3UTOBBIN MECOK, BCITY-
MOJIMMEPHBIE MIOPOIIKH | YCHHBI BEPMUKYIIUT U MIEPIIHT,
remMsa u Jip.)

B cootBerctBum ¢ tpedoBanusimu ['OCT 31189-2003 cyxue cTpouTenbHBIC
CMECH KIACCU(DHUIMPYIOT MO CICTYIOIINM TPU3HAKAM:

- (QyHKIIMOHAIBHOMY Ha3HAYEHUIO;

- MPUMEHSIEMOMY BSDKYIIEMY;

- HanOOJIbIIIEH KPYIMHOCTH 3aMOTHUTENEH (HAOTHUTENEH);

- cITOco0y YKJIaJKU U HAaHECCHUSI.

Knaccudukaruys cyxux CTpOUTEIBHBIX CMeCeH Mo (PyHKIIMOHAIIBHOMY Ha3Ha-
YEHUIO SBJISICTCSI OCHOBOTIOJNIATAIONICH, T.K. OHA OTPa)kaeT BCIO IIUPOTY BBITyCKae-
MBIX U UCIIOJIb3YEMbBIX CYXUX CTPOUTEIBHBIX CMECEH.

1. Ilo ¢pynkyuonanvHomy HazHaweHU0 CMECH TIOAPA3IEIISIOT Ha CIICTYOIINE BUIIBL:

- BBIpaBHUBAIONIHUE (IITYKATYPHbBIE U IIMAKICBOYHBIC);

- 00IUIIOBOYHBIE (KJICEBBIE U IIIOBHBIE);

- HamoJbHBIC (BHIPABHUBAIOIINE M HECYIIUE, YIJIOTHSIEMBIC, CAMOYIUIOTHSIIO-
IIMECS U 3aTUPOYHbIE);

- pEMOHTHBIE (ITOBEPXHOCTHBIC U UHBECKITUOHHBIC);

- 3amuTHBIC (MHTHOMPYIOIIKE, CAHUPYIOIIUE, OWOLMIHBIC, OTHE3aIUTHEIC,
KOPPO3HUOHHO-3AIMTHBIC, MOPO303alUTHHIC ¥ PaJIHallMOHHO-3alUTHBIC);

- KJTaJIOYHBIC;

- MOHTaXHBIC;

- ICKOPaTUBHEIE;

- CTIeMANIbHBIE (THAPOU3OJISIIMOHHBIC, TeTJION30JIAIIMOHHEIE U JIp.).

2. I1o 6udy ssocyuieco cMecy oAPa3ISAioT Ha:

- [IEMEHTHBIE;

- TUTICOBBIC;

- U3BECTKOBBIC;

- IOJIUMEPHBIC;

- CJIO’KHBIE.
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3. Ilo naubonvweli kpynHocmu 3epen 3aNOJHUTENCH (HAMOJHUTENICH) cMecH
MO/Ipa3JIETsIOT Ha:

- OETOHHBIE;

- PacCTBOPHBIE;

- IUCTIEPCHBIE.

Ha MecTo mpou3BojACTBa CTPOUTEIBHBIX PA0OT CyXHe CMECH JOCTABIISIIOTCS B
pacdacoBaHHOM BHUJE, AJISl UX UCIOJIH30BAaHUS MO HA3HAYCHHIO JOCTATOYHO TOJBKO
100aBUTh HEOOXOUMOE KOJIMYECTBO BOABL. Boja /sl 3aTBOpEHUsI CyXHUX CMECE He
JOJKHA COJIepKaTh BPEIHBIX PUMECEH.

Cyxue cMmecu M0 CPaBHEHHUIO C PACTBOPHBIMU CMECSAMH HMEIOT PsiJl MpPEeuMy-
IIECTB: MOBBIIIEHHE KAaue€CTBA CTPOUTEIBHBIX paldOT Onaromaps 3aBOACKOMY IPHUTO-
TOBJICHUIO CMECEH; COKpaIlleHUe TPAaHCHOPTHBIX pacxo/ioB Ha 15 %; cokpaieHue oT-
XOJIOB PacTBOPOB Ha 5...7 %; NOBBILLIEHHE TPOU3BOAUTENBHOCTH Tpyaa Ha 20...25 %.

B HacTosiiee Bpemsi CyxHe CMECH SIBIIIFOTCSL OJTHAM U3 HalpaBICHUN TEXHUYE-
CKOr0 TpOTrpecca B CTPOUTENBCTBE. MIX MPUMEHSIOT B Ka4eCTBE KJIaJOYHBIX, MOH-
Ta)XHBIX U IITYKATYpPHBIX PACTBOPOB, LIMATIEBOK, IUIMTOYHBIX KJIEEB, COCTABOB IS
HAJIMBHBIX MOJIOB, PEMOHTHBIX COCTABOB U JPYTUX BUIOB PaboOT.

[TokazaTenu kauecTBa CyXHX cMeced JODKHBI COOTBETCTBOBAThH 00JIACTH IPH-
MeHeHus1 cMecu. Ecnu cyxasi cMech UCIIOJIb3YETCSl B KAUECTBE KJIaJJOYHOTO PacTBOPA,
TO y HEe JOJDKEH OBbITh CIIEAYIONIMI KOMIUIEKC IOKa3aTejell KadyecTBa: MJIacThY-
HOCTb, BOAOYAEPKUBAIOIIAS] CITIOCOOHOCTH, MTPEEI MPOYHOCTH MPHU CKATUU, MOPO30-
CTOMKOCTb.

TexHonorusa Npou3BOACTBA CyXUX CMECEH CKIaJbIBAECTCA U3 CIECIYIOIINX TEX-
HOJIOTMYECKUX omepanui. JocTaBiasieMblil ¢ Kapbepa MECOK WM TPABUHHO-TIECHaHAs
CMECh MOJIBEPraeTcCsl CyIIKEe B TEIUIOBBIX arperarax, rjie¢ uX BIQKHOCTh JOBOMAST 0
0,5 %, 3aTem MPOU3BOAT PACCEB HA CHTAaX JO0 HYXHBIX (pakuuii. [IpocesHHbIN T1e-
COK TOCJI€ JO3UPOBAHUS HANIPABIISIETCS B CMECUTEINb IPUHYAUTENBHOTO AeiicTBUs. B
ATOT K€ CMECHUTEIb 3arpyKaloT U APYrHe KOMIIOHEHTHI B HEOOXOAMMOM KOJIMYECTBE.
OTno3upoBaHHbIE MaTEpUaIbl MEPEMENIMBAIOT IO MOJIYYEHUS OJHOPOAHON MAaCCHI.
[Tony4yeHHyI0 CMeCh 3aTapuBalOT B €MKOCTH, HEOOXOAMMBIC NJIsi peaju3aliuu 1 To-
JAI0T Ha CKJIaJ TOTOBOM mpoayKiuu. CMecH XpaHsT B CYXOM MeCTe, a MOAU(DHUIIUPO-
BaHHbIE MOTHMEPAMH IPU TeMireparype He bimre 40 °C.

[Ipumep QpyHKIMOHAIBHON CXEMbI MPOU3BOACTBA CYXOMl CTPOUTEIBHON CMECH
IIPEACTABIICH Ha puc. 9.2.
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Puc. 9.2. ®ynknmonanbHaas cxema npousBojictBa CCC s MTyKaTypHBIX paboT

143



KoHTpoJibHBbIE BOIPOCHI

1. Uto npencrapisieT coOor CTPOUTEIBHBIN pacTBOP?

2. YeM OTIMYAETCSl paCTBOP OT PACTBOPHOM CMECH?

3. Kak knaccuduuupyrorcs cTpouTeNbHbIE pACTBOPHI?

4. Kakue pacTBOpBI OTHOCATCS K CIEIIUATbHBIM?

5. Kakue CymecTByrOT MapKu CTPOMUTENBHBIX PACTBOPOB IO MPOYHOCTH U IO
MOPO30CTOMKOCTH?

6. Ilepeuncnure OCHOBHBIE MOKAa3aTEeNU KadecTBa PAaCTBOPHOM CMeCH U pac-
TBOpA.

7. Kak onpenensiercs MoJBHM>KHOCTh paCTBOPHOM cmecu?

8. Tlo kakuM TMoOKa3aTelsIM OCYLIECTBISIETCS BBIOOP BHJAa BSKYILIETO IS
CTPOUTEIBHOIO pacTBopa?

9. C kaxoil 1IeTbI0 BBOAST B CTPOUTEIbHBIE PACTBOPHI HEOPTaHUUECKUE U Op-
raHu4yecKue 100aBKku?

10. Kakue ucxoaHble JaHHbIE JOKHBI OBITh U3BECTHBI MEpE] ONpeneICHUEM
COCTaBa CMEIIAHHOIO CTPOUTENIBHOTO pacTBopa’?

11. M3noxwure mocieqoBaTeabHOCTh MOA0Opa COCTaBa CMEIIAHHOTO CTPOU-
TEJILHOTO pacTBOPA.

12. OnummTe METOUKY MTPUTOTOBJICHHUS IPOOHOTO 3aMeca paCTBOPHON CMECH.

13. Kak npoun3BoauTcs omnpezesieHne MpOYHOCTH PACTBOPA M €T0 MapKu?

14. C xaxoi 1enbIo NPUMEHSIIOTCS MOHTaXHBIE PACTBOPHI?

15. Kakue chippeBble MaTepuaibl JOHKHBI MPUMEHSTHCS ISl U3TOTOBJICHHS
JEKOPAaTUBHBIX PACTBOPOB?

16. Uto npencTaBisioT U3 ceds TUAPOU3OSLMOHHBIE, PEHTTEHO3AIIUTHbBIE U
TaMIOHAKHbIE PACTBOPHI?

17. Jlna yero npuMeHsIIOTCSL aKyCTUYeCKUe pacTBopbl? Kakue cbipheBble MaTe-
pHUabl UCIIOJIB3YFOTCS AJI1 UX U3TOTOBJICHHUS?

18. Yo Takoe cyxue crpouTenbHble cMecu? Kakue chIpbeBble MaTepuaibl UC-
NOJIB3YFOTCS JJIL UX U3TOTOBJICHUS?

19. Tlo xakuM MpU3HAKaM KJIACCUDHUIIUPYIOTCS CYyXHE CTPOUTEIbHBIE CMECH?

20. IIpencraBpTe (PyHKUMOHAIBHYIO CXEMY MPOU3BOJICTBA CYXOW CTPOUTEIb-
HOM CMECH.
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PA3JIEJ 10

BETOHHBIE U ) KEJIESOBETOHHBIE U3JEJIUS U KOHCTPYKLIUA
10.1. O6mme cBeneHus

beToH — HCKYCCTBEHHBIM KOMIO3UIIMOHHBIM KAMEHHBIM MaTE€pHUall, MOJIydyae-
MBIl B pe3yJbTaTe TBEPJCHUS PALMOHAIBHO MOJ00paHHOM, TINATENBHO NEpEMEIIaH-
HOW U YIUIOTHEHHOM CMECH, COCTOSIIEN M3 BSKYIIETO BEIIECTBA, BOJbBI, 3alIOJHUATE-
Jeil U B HEOOXOAMMBIX CIIy4asxX CleluaIbHBIX J00aBOK. CMeCh 3THUX MaTEepPHAJIOB 10
HayaJla €€ 3aTBEPJICBAHMS HA3bIBAIOT 0ETOHHOM CMECHIO.

KeJ1e300eTOH — KOMIUIEKCHBIA CTPOUTENBHBIN MaTepuai, B KOTOPOM OETOH U
CTaJIbHasi apMaTypa coeiMHeHbl BMecTe. biin3ocTh K03 (HUIIMEHTOB TEMIIEPaTypHOTO
pacUIMpPEeHHs] U MPOYHOE ClIeTUIEHHE 00eCIeUnBalOT COBMECTHYIO paboTy OeToHa U
CTaJIbHOM apMaTyphbl, KaK €UHOIO LIEJIOTO.

beroH u xene300eToH SABISETCS OCHOBHBIM MaTE€pUalIOM Uil BCEX BHUJOB CO-
BPEMEHHOI'O CTpoUTEIbCTBA. 13 OeToHa U *kKesie300€TOHA U3TOTOBIISIOT MOHOJIUTHBIE
KOHCTPYKIIMH, COOPY’KacMbI€ HEIIOCPEACTBEHHO HAa MECTE CTPOUTENIBCTBA, a TAKKE
cOOpHBIE Kene300eTOHHbIE KOHCTpyKIMH (puc. 10.1).

[IpeumyiiectBamMu GETOHA MO CPABHEHUIO C IPYTUMU MaTepUaIaMu SBIISIOTCS:
BO3MOYKHOCTh MPUMEHEHHSI MECTHOTO CHIPhS (3aIlIOJIHUTENEN); MEXaHU3alus U aBTO-
MaTU3alus MPOU3BOJCTBA; M3TOTOBJICHHUE W3AEIUN PA3IUYHON (POPMBI; OTHECTOM-
KOCTb, JIOJTOBEYHOCTh U MPOYHOCTh KOHCTPYKUHUU. |’ TaBHBIM HEAOCTaTKOM OE€TOHa
KaK JI000ro KaMEHHOI'O MaTepuajia SIBJSETCS HHU3Kas MPOYHOCTh HA PACTSHKEHHE.
OTOT HEJJOCTATOK YCTPaHIETCS B 5KeJI€300€TOHE, KOT/Ia PacTITrMBaOIIMEe HAPSXKEHUS
BOCIIPUHUMAET apMarypa.

10.2. Knaccudpukanus 6eTOHOB

Knaccudumupyrot 6€TOHBI 10 CIASAYIOMNUM MPU3HAKAM: CPeIHEN MIOTHOCTH,
BUJTy TIPUMEHSIEMOTO BSIKYIIIETO, BUIY 3alOJHUTENSI, CTPYKType, Ha3HAUCHUIO OeTo-
Ha, CIIOCO0Y MPOM3BOICTBA, a TAKKE BUAY apMUPOBAHUS U YCIOBUSIM TBEPICHU.

1. Ilo cpeoneii niomHocmu pa3inyarOT OCTOHBI:

- 0c060 TsoKembie (pm > 2500 Kr/M°), H3rOTOBISIEMbIE HA 0CO00 TSKEIBIX 3a-
MOJIHUTENSAX (MAarHeTUT, OAPUT, IUMOHUT, YyT'YHHbBIE OOPE3KH);

- TspKenble (pm = 2200...2500 kr/m°), TAe B Ka4ecTBE MX 3aIOIHUTENCH HC-
MOJIB3YFOTCS TIECOK, IIEOCHD U3 TUIOTHBIX TOPHBIX MTOPOI;

- obuerdeHHbIe 6eToHbI (pm= 1800...2200 kr/nm’);

- nerkue (pm = 500...1800 Kr/M°), K KOTOPBIM OTHOCSIT GETOHBI HA TIOPUCTBIX
3aMOJTHUTEISIX, SIMEUCThIE OETOHBI (Ta300€TOH U MEHOOETOH), KPYITHOMOpUCTHIE (Oec-
MecyaHsbie);
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- 0c000 Jerkue 0eToHBI (py < 500 Kr/M”), B KOTOPBIX 3aMOJTHUTENIEM SBIISICTCS
BO3/yX, HAXOISAIIMICSA B KICKYCCTBEHHO CO3/IAaHHBIX TYCHKAX.

Puc. 10.1. HexoTopble BUIbI COOPHBIX KEI€300C€TOHHBIX W3ICIIHIMA:
@ — CTEHOBBIE TIAHENU C PA3IMYHON HapY>KHOH OOJIHIIOBKOMH;
0, 6 — IAHEJIN TIEPEKPBITHIA C OBAJIbHBIMU M KPYTJIBIMH ITyCTOTAMHU;
2 — 371eMeHTBI cOOpHBIX (pyHIaMeHTOB (1 — pyHAaMEHTHBIN 00K, 2 — GJIOK CTEH MOBAJIOB);
0 — JIECTHUYHBII Maplll, e — JISCTHUYHAS II0INA/IKa

2. I1o 6udy esdicyueco 6ETOHBI MOTYT OBITh:

- mementHbie (TTL[, LLITTLL, I u ap.);

- CHJIMKAaTHbIE (HA U3BECTKOBO-KPEMHE3EMUCTOM BSIKYIIIEM);

- TUTICOBBIC;

- Ha CMEIIIAHHBIX BSDKYIIMX (M3BECTKOBO-IIEMEHTHBIX, N3BECTKOBO-IILIAKOBBIX
u ap.);

- Ha CHEIUAJIbHBIX BOKYIIHUX (OPraHUYECKUX WM HEOPTaHWUYECKHUX), TIPHME-
HSIEMbIC JIJIS CTICIIMABHBIX LIeJIel (XUMUYecKasi CTOMKOCTh, )KapOCTOUKOCTD).

3. Ilo 6uoy 3anoinumens 0€TOHBI OBIBAIOT:

- Ha MJIOTHBIX 3aMOJIHUTENSAX (JIJIS1 TSKENbIX OETOHOB);
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- Ha TMIOPUCTHIX 3AMOJIHUTEIISAX (7151 JIETKUX U 00JIETYeHHBIX OCTOHOB);

- Ha CHEUHUAaJIbHBIX 3aMOJIHUTENSAX, YIOBIETBOPSAIONIMX CIIEIIMAIbHBIM TpeOoBa-
HUSM (5KapOCTOMKOCTH, XUMHUECKOH, paIMAITAOHHON CTOMKOCTH U Jp.).

4. Ilo cmpyxmype paznnyaroT OCTOHBI:

- IUIOTHOM CTPYKTYPBI, Y KOTOPBIX MPOCTPAHCTBO MEXKAY 3€pHAMU 3aIllOTHUTE-
JIs1 IOJIHOCTBIO 3aHATO 3aTBEPAEBIIUM BSHKYIIUM MaTEPUATIOM;

- KpYIHOIIOPUCTBIE (MaJIONIECYaHble U Oecriecuanbie) OETOHBI, Y KOTOPBIX MPO-
CTPAHCTBO MEXY 3€pHAMM 3AMOJHUTENS HE MOTHOCTBIO 3aHATO MEJIKUM 3aIlOJIHUTE-
JIEM | 3aTBEPCBIITUM BSDKYIIHAM;

- IOPU30BAHHBIE OETOHBI, B KOTOPBIX 3aTBEPAECBLIEE BSLKYIIEE TOPU30BAHO Ie-
HO- WJIM Ta3000pa30BaTeNeM;

- STYEUCThIe OETOHBI, CTPYKTypa KOTOPhIX C(OPMHUPOBAHA MCKYCCTBEHHO CO3-
JTAaHHBIMU STYEHKaMHU-TIOPAMHU, 3aMEHSIOIIUMU COOOM 3aMOIHUTEb.

5. Ilo nasnauenuro pa3nuvaroT;

- KOHCTPYKITMOHHBIA OETOH IS 7KeJIe300€TOHHBIX KOHCTPYKUMM (dhyHIamMeH-
TOB, KOJIOHH, OQJIOK, TUTUT IOPOXKHBIX U T.1I.);

- TUAPOTEXHUYECKUI O€TOH (JJ1s1 IJIOTHUH, IUTF030B, OCHOBAaHUI MOCTOB U T.JI.);

- OETOH ISl OTPaKIAIOIINX KOHCTPYKIMK (JIETKUil OCTOH JJIsl CTEH 3/1aHUl U
COOpYKEHUI);

- OETOH JIJIs1 JOPOKHBIX U a3POJIPOMHBIX MOKPHITUH;

- OETOHBI CHENHUAIBHOIO0 Ha3HAYeHUsl (KapOyMOPHBIM, KUCIOTOCTOMKUH, IS
paJMalliOHHOM 3aIlMTHI U JIp. ).

6. Ilo cnocoby npouzsoocmea OETOHHBIE W KEJIE300€TOHHBIC KOHCTPYKIIUU
OBIBAIOT:

- MOHOJIUTHBIMU,

- COOpHBIMU;

- cOOPHO-MOHOJIUTHBIMH.

7. I1o 6udy apmuposanus pa3nuvaroT U3IEIHS:

- ¢ OOBIYHBIM APMUPOBAHUEM;

- IpeABAPUTEIILHO HATIPSHKCHHBIC.

8. Ilo ycnosusm meepoenus.

- OCTOHBI €CTECTBEHHOTO TBEPJCHUS, UCTIOIB3YEMBbIE JIJII MOHOJIUTHBIX KOHCT-
PYKIIHI;

- OETOHBI, MOABEPTHYTHIE TEILUIOBOM 00pabOTKe Mpu aTrMoc(hepHOM AaBICHUH,
JUTSL U3TOTOBJIEHUSI COOPHBIX KOHCTPYKIMH B 3aBOJICKHX YCIIOBHUSX;

- OCTOHBI, TOJABEPTHYTHIE aBTOKJIABHON 00pabOTKe, M3rOTOBJICHHBIE B 3aBO-
JICKMX YCIIOBUSIX HAa U3BECTKOBO-TIECUAHBIX BSIKYIIIUX.

9. Ilo obnacmu npumereHus:

- JUTIS KHJTBIX, OOIIIECTBEHHBIX M TPaKIaHCKUX 3/IaHHIA;

- U IPOMBIIIUIEHHBIX 3/IaHUM U COOPYKEHUN;

- JIJIsl TH)KCHEPHBIX COOPYKCHUM;

- crienMaabHOro HazHaueHwus [3, 12].
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10.3. Tsizkenblii 6eTOH
10.3.1. Mamepuanwl 0151 U320MOBIEHUA MAHCE020 DEeMOHA

B kauecTBe BIAKYLIEro JJisl TSDKEJIOro O€ToOHa MPUMEHSIOT OPTIaHALIEMEHT U
€ro Pa3HOBUHOCTH.

Mapky 1eMeHTa Ha3Ha4aroT B 3aBUCHUMOCTH OT MPOEKTHOM Mapku OeToHa Mo
MIPOYHOCTH MPH CKATHUHU COTIACHO JaHHBIM Tabm. 10.1.

Tabmuma 10.1
Mapxka 11ieMeHTa B 3aBUCUMOCTH OT MapKu OETOHA

gf:igii M100 | M150 | M200 | M250 | M300 | M350 | M400 | M450 | M500 | M600
Mapxka M300 M400 | M400 | M500 | M550
nementa | 200 | M300 1\ riog | M400 | Visoo | msoo | Me00 | Meoo | M60O | M60O

B kxadyecTBe MeJIKOT0 3amoOJIHUTENs B TsDKEJIOM OETOHE MPUMEHSIOT MECOK C
pazmepom 3epeH ot 0,16 10 5,0 MM €CTECTBEHHOTO NMPOUCXOKACHUS, a TAKKE MOIY-
YEHHBIN IMyTeM APOOJICHHS TBEPIBIX TOPHBIX MTOPOI.

KauecTBO mecka OlleHMBaeTCS MUHEPAJOTHYECKUM COCTABOM, 3€PHOBBIM CO-
CTaBOM M COJEp’KaHHEeM TpuMeced (TMBIICBUIHBIX, TIIMHUCTBHIX W WIUCTBIX YACTHII,
opranudeckux BemecTB). [1butb, TIMHA U W1, TPEACTABIIAIONINE COOON YaCTHUIIBI pa3-
mepoM MeHee 0,16 MM, yBETUUMBAIOT BOJAONOTPEOHOCTh OETOHHBIX CMECEH U pacxo[
neMeHnTa B Oetone. ['IMHa K TOMY >k€ MpHU YBIaXXHEHUU HaOyxaeT. OpraHuyeckue
npuMecH (TPOYKThI Pa3IoKEeHUsI OCTATKOB PacTeHUH, TYMyC) OKpalluBaloT OETOH U
SBJISIOTCSI IPUYUHOMN €T0 pa3pyIleHUs.

B kadecTBe KpyNmHOro 3amoJIHUTEJIs1 JJisi OETOHOB MPUMEHSIOT TPaBUM U IIe-
0eHb ¢ pazmMepoMm 3epeH 5...70 MmM. 3epHa TpaBusi UMEIOT OKaTaHHYIO (Gopmy U TIaj-
KYIO TIOBEpXHOCTb.

[IleOenp mony4aroT APOOJIEHUEM MAarMaTUYECKUX U METAMOP(PUUYECKUX, TIIOT-
HBIX U BOJJOCTOMKHX OCATOYHBIX TOPHBIX TOPOJ (TIJIOTHBIX U3BECTHIKOB, ITECYAaHUKOB
U 1p.). 3epHa 1meOHs UMEIOT IIEPOXOBATYI0 MOBEPXHOCTh U YTIIOBATYIO GOPMY.

KauecTBO KpymHOTO 3amoiHUTENS OLEHUBACTCS MHUHEpPAIbHBIM COCTaBOM U
CBOMCTBaMHU MCXOJHOM MOPOJIbI (€€ MPOYHOCTHIO U MOPO30CTONKOCTHIO), 36PHOBBIM
COCTaBOM, (POpPMOi 3epeH U COIEP)KAHUEM BPEIHBIX ITPUMECEH.

Boaa, npumMensiemas Jisi 3aTBOpeHUs OETOHHOM CMECH, HE JTOJDKHA COJEPKaTh
BPEHBIX MPUMECEH, MPETSITCTBYIONINX CXBAaThIBAHUIO M TBEPJCHUIO BSDKYIIETO Be-
niectBa. Creyer NpuMEHSTh BOJOIPOBOIHYIO MUTHEBYIO BOAY, & TAKXKE MPUPOIHYIO
pEUHYI0, UMEIOIIYIO0 BOJOPOAHBIN Toka3zarens pH > 4, coxepxkanryro e 6omee 5000
MT/J1 MUHEPAJTbHBIX COJIEH, B TOM uucie cyiabharoB He Oosee 2700 mr/n (B mepecuere
Ha SO3). He momyckaeTcsi mnpuMeHsITh 0OJIOTHBIE, a TAK)KE€ CTOYHBIE OBITOBBIC U MPO-
MBIIIJICHHBIC BOJIBI 0€3 MX OYHCTKH.

CoBpeMeHHOE M3TOTOBJICHHE W3JCIMA W KOHCTPYKIUNA U3 TSKEIoro OeToHa
HEBO3MOXKHO TIPEACTaBUTH 0€3 MPUMEHEHUS pa3NuYHbIX A00aBoOK. Jlo0aBkM MOTYT
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OBITh MUHEPANbHBIMU U XUMHUYECKUMH. MuHnepanvubvie 006a6Kky TPEACTABIAIOT CO-
0ol mpupoAHbIe (AMATOMUT, TpETesl, OMOKa, BYJIKAaHWYECKUW memnes, Tyd, nemsa u
JIp.) U UCKYCCTBEHHbIE (TOOOYHBIE MPOAYKTHI U OTXOJbI MPOMBIIIJICHHOCTH: TPaHYy-
JIMPOBAHHbBIE JIOMEHHBIE [IUTAKH, 30JIbl, TOPEJIbIE MOPO/Ibl, He(hEeTUHOBBIE IIIIAMbl) Be-
niecTBa. DTHU BElIECTBa 00JIaJal0T XUMHYECKOM aKTUBHOCTBIO, TIOITOMY BBEJICHUE
MUHEpaIbHBIX T0OABOK IMO3BOJIIET COKPATUTh pacxoj lieMeHTa. BBenenue xumuye-
CKUX 006a80K SBIISIETCS] OJTHAM U3 HanboJee YHUBEPCANbHBIX U JJOCTYITHBIX CIIOCOO0OB
peryJIMpoBaHUs CBOMCTB IIEMEHTHOTO KaMHs U O€TOHA.

XuMHuYecKre T00aBKH KIACCUPUITUPYIOT IO OCHOBHOMY 3 (DEKTy NeHCTBHUS:

- pEryiupymolue CBOMCTBa OETOHHBIX CMECEH, TO €CTh YBEIMYMBAIOIINE HX
MOJIBIKHOCTH (TutacTuduuupyronme 100aBku — cyiabpuTHO-ciupToBas 6apaa CCBh,
MBUTOHA(T, aCHI0J, KPEMHHUHOPraHWICCKUE KHIKOCTH, cyrepruiactudukarop C-3),
Ipeaynpexaaolne paccioeHue (CTabMIN3UPYIOIIKE), YMEHBIIAIOMUE BOIOOT/Ee-
HUe (BOJOYICPKUBAIOIINE);

- pEeryJMpyIOIIMe CXBAaTbIBAHUE OETOHHBIX CMECEl M TBeplAeHuE OETOHa, TO
€CTh YCKOPUTENU CXBAThIBAHUSI U TBEPJCHUS (XJIOPUCTHIA KaJIbIIUM, XJIOPUCTHIN Ha-
TpUi, TOTAIll, XJOPHOE KEJIe30), 3aMEJUIUTENIN CXBAThIBaHUS (THUIIC, TOBEPXHOCTHO-
akTuBHbIe BeniecTBa — CCB, MputoHadT), 0OEceynBaronie TBEpACHUE IPU OTPHILIa-
TEJIbHBIX TeMIlepaTypax (IIPOTHBOMOPO3HBIC J00aBKU — KapOamMu);

- pEeryJlupymollye IUIOTHOCTh M THOPUCTOCTh OETOHA: BO3AYXOBOBJIEKAIOIIUE
(cynmbdonoi, cmona apeBecHas ombuieHHas C/10O), razoo0pasyromnue (aTroMUHUEBAs
nynpa [TAK-3, [TAK-4), neHooOpa3yromue (MOPIEH, MEHOCTPOM), YILIOTHSIOIIHE
n00aBKH (CynbdaT aroMUHUSA);

- 100aBKH — peryasTopsl AedopMaluii 0eToHa, pacIIUpSIONINe J00aBKH;

- 100aBKH, MOBBIMIAIOIINE 3AIIUTHBIE CBOWCTBA OETOHA K CTaJId, HHTUOUTOPHI
KOPPO3HHU CTaJM (HUTPUT HATPUsI, OMXpOMAT Kayivsi, OMXpomar HaTpHsi);

- 00aBKH, MpuUAaroNue OETOHY CHEIUalIbHbIe CBOWCTBA: TUAPO(POOU3HUPYIO-
1€, AHTUKOPPO3UOHHBIE, KUCITIOTOCTOMKHE (TOHKOM3MEIbUEHHBIE aHIe3UT, 0a3aJIbT,
nuabas), MpOTUBOPAIUAIIMOHHBIE (00paThI) U JIp.

Hekoropsie no00aBku 007a1af0T NMOJU(YHKIIMOHATBEHBIM JEUCTBHEM, TO €CTh
MO3BOJIIIOT OJJHOBPEMEHHO YIIPABIISATh HECKOJIBKUMHU CBOMCTBaMU OETOHHOM CMeCH U
OeToHa, HanpuUMep, MIACTUPHUIIMPOBATh OETOHHYIO CMECh M MOBBIIIATH MOPO30CTOM-
KOCTb O€TOHA, TIaCTU(UIIMPOBATH U YCKOPSTH TBEpACHUE O€TOHA U JIp.

10.3.2. Ceéonicmea 6emonnoi cmecu

[To cBOEMY CTpOEHUIO OETOHHAsA CMECh MPECTABISAECT €AMHOE (PU3HUECKOE Te-
JI0, B KOTOPOM YACTHUI[bI BSKYILIETO, BOABI U 3€pHA 3aIOJIHUTEIS CBSI3aHbl MEXKIY CO-
00if BHyTPEHHUMU CUJIAMH B3aHMOJICHUCTBUSI.

[Tpu neticTBuu Ha OETOHHYIO CMECh YCHJIHSI BHadajie OHA MpETepIieBaeT yrpy-
rue naedopmanuu, MogoOHO TBepaomy Tteny. [locime mpeomoneHus: CTPYKTYpPHOM
MPOYHOCTH CMECh TEUEeT MOAOO0HO >KHAKOCTH. [lo3ToMy OGETOHHYIO CMECh Ha3bIBAIOT
YIIPYTO-TUIACTUYHO-BSI3KUM TEJIOM, 00JIaJAfOIIM CBOMCTBAMH TBEPJIOTO TEJIA U KUIKOCTH.
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OTu 0COOCHHOCTH MPOSBIIAIOTCS MPU TPAHCHOPTHUPOBAHUH, YKIAJKE U YIIOT-
HeHUUu OeToHHOM cmecu. IIpu BUOpUpOBaHUU CTPYKTypHash HNPOYHOCTb OETOHHOMU
CMECH PE3KO YMEHBIIIACTCsI, OHA PA3KMKACTCS U CIIOCOOHA 3aroiHATh popmy. SBie-
HUE pa3KIKEeHUs OETOHHON CMecH MpeKpallaeTcs nocie CHIATHS BUOpAIluu U CTPYK-
Typa BOCCTAHABIIMBAETCS.

Tuxcorpomnusi — CBOMCTBO OETOHHOM CMECH PaKIKATHCS IPU MEXAHUUECKOM
BO3JICHCTBUM U BHOBb 3aI'yCTE€BATh B CIIOKOMHOM COCTOSIHHH.

BaxHpiM CBOWMCTBOM OETOHHON CMeECH SIBISIETCS YA000YKJIAAbIBAEMOCTb,
CIIOCOOHOCTH 3aMONHATh (HOPMY MPHU JAaHHOM CHOCO0€ YIIIOTHEHUS, COXpaHss OJHO-
POIHOCTB. J{J1s OLIEHKH y1000YKIaAbIBAEMOCTH HCIOIB3YIOT TPU MOKA3aTEIs:

1. I[loaBMKHOCTD, XapaKTEPU3YETCsI OCATKOM, CM, CTAHIAPTHOIO KOHYCa, OT-
dbopmoBaHHOTO U3 6€TOHHOI cmecH (puc. 10.2).

2. XKecTtkocTb, OnpeaenseTcs Mo BpeMEHH BBIPABHUBAHUS W YIUIOTHEHHS OT-
(GhopMOBaHHOI'O KOHYyCA B clieniaibHoM mpuodope (puc. 10.3).

300

y oo 08 o)
Y U U

. ©200 |
Puc. 10.2. Cxema onpe- Puc. 10.3. Cxema onpeneseHus
JIETICHHS 0CaJIK1 KOHYyCa KECTKOCTH OETOHHOU cMecH:

a) mpuOOp B UCXOAHOM IOJIOKEHHUU;
0) rmocie OKOHYaHUS
BUOPOYIIJIOTHEHNUS;

1 — BuOporomaaka; 2 — CTalbHON IH-
JUHJP C THUIIEM; 3 — OETOHHASI CMECh;
4 — TUCK C OTBEPCTUSMU;

5 — BTyJKa; 6 — MITaHra; 7 — MITaTUB

B 3aBucuMocTy OoT y7000yKIIaIbIBAEMOCTH TTPUMEHSIOT CBEPX)KECTKUE, KECT-
KHE ¥ MMOJABMXKHBIE OeTOHHBIE cMecH (Tadut. 10.2).
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Tabanal0.2
Kinaccuduxanust 06TOHHBIX cMecei

Mapka o Hopwma yno6oykiaasiBaeMOCTH 110 MTOKa3aTeNIsIM
y1000YKIIaIbIBAEMOCTH ’KECTKOCTH, C \ MMOJIBMYKHOCTH, CM
CBEepXIKECTKHE CMECH

CXK3 bonee 100 -

CX2 51...100 -

CX1 50 u MeHee -

KecTtkue cmecu
K4 31 u Oozee -
K3 21...30 -
K2 11...20 -
K1 5...10 -
IToaBmxHEIE cMecH

I11 4 u MeHee 1...4
I12 - 5...9
I13 - 10...15
I14 - 16...20
I15 - 21 u Gonee

3. CBSI3HOCTbB, XapaKTEPHU3yeT OJHOPOJHOCTh CTPOCHHUSI U OIPEAEIIAETCS BOAO-
OTJIeJIeHUEM OETOHHOM CMECH TI0CIIe €€ OTCTauBaHUsl.

10.3.3. Ceoiicmea msaxcenrozo 6emona

OCHOBHOI XapaKTEpUCTUKON OETOHA SIBJISIETCS MAapKa, yCTaHaBJIMBaeMasi IO
BEJIMYMHE MTPOYHOCTH MPH CKATUM KOHTPOJBHBIX 00pa3lioB pazmepoM 15x15x%15 cMm,
W3TOTOBJICHHBIX U3 OETOHHOM CMECH, TIIATEIBHO MepEMENIaHHON U YIIJIOTHEHHOM.

IIpoyHOCTH NMpPH PaCTSZKEHMH SIBISIETCS BAXKHOW XapaKTEPUCTUKOM THUIPO-
TEXHUYECKOTO U JOPOKHOTO OETOHOB. BennumHa MPOYHOCTU TMPHU PACTSIKEHUU CO-
crasnset 1/10...1/17 npenena mpoYHOCTH NMPU CXKATUH.

Kuacc 6eToHa 1m0 NpOYHOCTH — rapaHTUPOBAHHAs TPOYHOCTH OETOHA ¢ o0ec-
neyeHHOCThio 0,95. DTO 3HAUYUT, YTO 3a/JaHHAsI POYHOCTH 00ECTICUMBACTCSI HE MEHEE
yeM B 95 ciyyasax u3 100.

3aBUCUMOCTh MEXIY KJIacCOM OETOHA MO0 MPOYHOCTH M €T0 CpeaHEed MPOYHO-
CTBHIO B KOHTPOJIUPYEMOM MapTUU OETOHA OMpeIesieTcs: o popMmyie

B=R(l-tv), (10.1)

rae B — kimacce 6erona mo npounoctu, Mlla; R- cpenHsis mpoyHocTh Oerona, Mlla;
V — k03¢ ¢uunent Bapuanuuu npouynoctu 6erona (0,135); t — koadduument odbecne-
yeHHoctH (0,95).
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Taomuma 10.3
CooTHOIIIEHHE MKy KJIacCaMU M MapKaMH TSKeJIoro OeToHa
10 ITPOYHOCTH Ha CIKATHE

bnmxaiimas Mmapka
Knace 6eTona mo Cpemmss TIpOIHOCTL 0€eTOHa 110 IPOYHOCTH
IPOYHOCTH 0eToHa, Krc/cMm HA CKATHE

B3.5 45,8 M50

B5 65,5 M75

B7.5 98,2 M100
B10 131,0 M150
B12,5 163,7 M150
BI1S 196,5 M200
B20 261,9 M250
B22,5 294,5 M300
B25 327,4 M350
B27.5 359,9 M350
B30 392,9 M400
B35 458,4 M450
B40 523,9 M550
BAS 5894 M600
B50 654,8 M700
BSS 720,3 M700
B60 7858 MS00
B65 851,5 M900
B70 917,0 M900
B75 932,5 M1000
BSO 1048,0 M1000

IMoa3yuecTs OeTOHA — sIBJIEHUE yBeInyeHus aedopmaliiii 0eToHa BO BpEMEHU
IIPU JEWCTBUU MOCTOSHHOW Harpy3ku. [lon3ydecTp 3aBUCUT OT BHAA LIEMEHTA U 3a-
MOJIHUTENEH, cocTaBa O€TOHA, €ro BO3pacTa, YCJIOBUM TBEPACHUS U BIAKHOCTH.

Ycaaka mpoucXOoIuT OpHU TBEpJeHMH OeToHa Ha Bo3ayxe. OOmas ycaaka
CKJIQJIbIBACTCSI U3 BJIAXHOCTHOM, KapOOHU3AIMOHHOW W KOHTPAKIMOHHOW COCTaB-
JSOMMX. Brasxchocmuas ycaoka NpOUCXOAUT BCIIEICTBUE TIEPEMEILICHUS U UCTape-
HUS BJIard B IIEMEHTHOM KamHe. Kapbonuzayuounas ycaoka SIBISETCS CIIEICTBUEM
nepexoaa ruapokcuna kanbius Ca(OH), B yranekucineiit kanbiuit CaCO;z. Konmpak-
YUOHHASL ycaoka BbI3BaHA yMEHBIICHHEM a0CONIOTHOTO 00BbeMa CHCTEMBI
LIEMEHT-BO/Ia PU TBEPJICHUH.

[To BomoHenpoHuuaemocTu OcToH menurcs Ha mapku W2, W4, W6, W8 u
W12, npraem Mapka 0603HaYaeT AaBICHHUE BOABI (Krc/cM”), P KOTOPOM 06paser
HE TpomycKaeT Boay. [ yMEHbIICHHS POHUITAEMOCTH B OETOHHYIO CMECh BBOJIST
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YIUTOTHSIIOIIHME U TUAPO(HOoOU3UpyIoIIHe 100aBKH.

Mopo30cTOlKOCTh BO MHOTUX CIIy4yasiX MpelonpenessieT JOJIroOBeYHOCTh Oe-
TOHA, OCOOCHHO B THMJIPOTEXHUYECKHX COOPYKECHHUSX, TOPOKHOM CTPOHUTEIHCTBE. B
3aBHCUMOCTH OT MOPO30CTOMKOCTH O0eTOH noApaszaeisercs Ha mapku F50, F75, F100,
F150, F200, F300, F400 u F500.

Mopo3ocToiikocTh 6eTOHA 3aBUCHUT OT KauyecTBa MPUMEHSEMBIX MaTepUAJIOB U
KalWUISIPHOW mopucTocTH OeToHa. [10BBICHTH MOPO30CTOMKOCTH BO3MOXKHO ITyTEM
COKpAIIIEeHHsI pacxo/ia BoJbl B OETOHHON CMeCH, YBEIMUCHUS YIUIOTHEHHUSI, IPUMEHE-
HUS TUIACTUUIUPYIOLTUX, THAPO(POOH3UPYIONINX U BO3yXOBOBIEKAIOMIUX T00ABOK.

OyHKIMOHANBHAA cXeMa MPOU3BOJCTBA OETOHHON cMecH, OETOHHBIX H KeJe-
300€TOHHBIX KOHCTPYKIIUI U U3Ienii ipecTaBieHa Ha puc. 10.4.

Llemenm Ilecox L]ebenw Jlobasxku Booa
CknaduposaHue CknaduposaHue Cknaouposanue
Jlozuposanue Jlozupoeanue Jlozupoeanue
llepemewuganue /
Uszeomoenenue . Omnpasxa nompeoumernio
apmMamypHbvix MoeapHo2o bemona
971eMEHMO8
Apmupoeanue ghopm
v

DopmosaHue uzoenuti

Tennosnasxcnocmuas obpabomka

Crnaouposanue cOOpHbIX
JHcene300emoHHbIX KOHCMDYKUUUL

Omnpasxa nompebumernio
Puc. 10.4. ®ynkimoHanbHas cxeMa Mpou3BOACTBa OETOHHOMN cMecH,

OETOHHBIX U KE€JI€300€TOHHBIX U3ACNIUNA U KOHCTPYKIUI
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10.4. Jlerkue 0eTOHBI

Jlerkuie 6€TOHBI MEHEE TEIUIONPOBOAHBI IO CPABHEHUIO C TSKEIIBIMH, TIOITOMY
UX HUCIIOJIB3YIOT B OCHOBHOM B HAPY)KHBIX OTPaKIAIONINX KOHCTpYKIHsX. Jlerkue Oe-
TOHBI M3TOTOBIISIIOT C MPUMEHEHHEM TOPHUCTHIX 3aIllOJIHUTENCH, IMyTeM IMOpU3AIUU
(staencThie OETOHBI) M 0€3 UCTIOIB30BAHUSI MEIIKOTO 3aIllOJIHUTENS (KPYITHOIIOPUCTHIS
OCTOHBI).

10.4.1. Bemonwl na nopucmulx 3an0JTHUMENAX

WX MU3roTOBIAIOT, UCTOJB3YsI B KAYECTBE 3aMOJHUTEIIS JIETKUE MOPUCTHIE Ma-
TepHUalbl IPUPOJHOTO UM UCKYCCTBEHHOTO MPOUCXOXKICHUS.

[IpupoaHbie 3aMOTHUTENN MOTYYaIOT MyTEM JIpOOJICHHUS U pacceBa MOPUCTHIX
TOPHBIX MOPOJI MAarMaTUYECKOTO WM OCaJOYHOIO MTPOUCXOKIAEHHUS: BYJIKAHUYECKOTO
Tyda, IemM3bl U JIp.

W cKyCCTBEHHBIE 3allOJIHUTENH CIEIUATbHO M3rOTABIMBAIOT WIM HCHOJB3YIOT
OTXOZbl NPOMBINIIEHHOCTU. K crielnanbHO U3rOTOBJICHHBIM 3allOJHUTEISM OTHOCAT
KEPaM3UT, arJIONOPUT, BCIYYEHHBII MEPJIUT, BCIIYYEHHBIH BEPMHUKYIIHUT, NUIAKOBYIO
nem3y U Ap. B kauecTBe 0TXOA0B MPOMBIIUIEHHOCTH NPUMEHSIOT IPAHYIMPOBAHHBIE
METAJUTYPTrUYECKHUE IIUIAKU, TOTUIMBHBIE IUIAKH.

KepaM3uToBBIi rpaBuii NOJy4arOT MMyTEM O0XUTa FPaHyJl, TPUTOTOBICHHBIX
Y3 BCIYYHBAIOIIMXCS TJIMH. DTO JIETKUWA U MPOYHBIN 3aMIOJIHUTEb HACBIITHOM TJIOTHO-
cThio 250...800 kr/mM°, B M37T0Me MMEET CTPYKTYpY 3aCTHIBIICH meHbl. CEKImascs
000J104Ka, TOKPHIBAIOIIAsl TpaHyJly, IPUIAET €l BHICOKYIO MPOYHOCTD.

Kepam3uToBbiii mecok (3epHa pasMepoM A0 5 MM) MOJy4aroT IpoOjeHHEM
3€pEH IrpaBus, a TAKKe OOYKUTOM B MeUax KUIISIIETO CIOsI.

Kepam3uTt, o0nanaromuii BEICOKOW MPOYHOCTHIO M JIETKOCTBIO, SBJISIETCS OC-
HOBHBIM BUIOM ITIOPUCTOTO 3aMTOJTHUTENS.

ATJIONOPHUT TOTYYaAIOT IPU 00KUTE TIIMHUCTOTO CHIPbs ¢ g00aBkoi §....10 %
TOIIJIMBA Ha PEIIETKAaX arJoMEepPAIllMOHHBIX MalivH. TOmIMBO (KaMEHHBINH YIroJb) BbI-
rOpaeT, a YaCTULIbI ChIPbs CIEKatTCs. B KauecTBe ChIpbsi NPUMEHSIOT JIETKOIIABKHE
TJIMHUCTBIE U JIECCOBBIC MOPOJIBI, a TAKXKE OTXOJbl MPOMBIIIIEHHOCTH (30JIbI, TOTI-
JIMBHBIE MUTAKUA U Jp.). ATJIOMOPUT BBITYCKAIOT B BUJE MOPUCTOTO IecKa, MICOHS U
rpaBwUsl.

Bceny4yeHHBbIH MEPJUT U3TOTOBIISIIOT MyTEM 00XHUTra BOJOCOJEPKAIIUX BYJIKa-
HUYECKUX CTEKJI000pa3HbIX Mmopoa (mepautoB, obcuauanoB). Ilpu Ttemmepartype
950...1200 °C BbImemsieTcs Boga u nepauT yBenuuuBaercs B oobeme B 10...20 pas.
BcenydeHHBIM TIepauT NPUMEHSIOT ISl MPOU3BOJACTBA JIETKMX OCTOHOB U TEIJIOU30-
JISSUMOHHBIX U3JICIINMN.

BenyuyeHHbI BEPMUKYJIUT MPEJICTABISET COOOM MOPUCTHIN CHITyYnid MaTe-
pHua, TOJYYCHHBIN IMyTeM O0HUra BOJOCOJEPXKAIIUX CII0J (THAPOCIION). DTOT 3a-
MOJIHUTEIh UCTIOIB3YIOT JUIsl H3TOTOBJICHUS TEIUIOM30JISIIMOHHBIX JIETKIUX OETOHOB.

IIInakoBy0 meM3y M3rOTOBISIOT HA METAILTYPTHYECKUX 3aBOJIaX MyTEM IIO-
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pHU3aliy paciijiaBa mpu ObICTPOM ero oxjaxaeHuu. Kycku npoOsaT u ¢pakuuoHu-
PYIOT, MOJy4Yasi MOPUCTHIN 1eOeHb. [Ipon3BOACTBO MIJTAKOBOM NEM3bI pacipoCTpaHe-
HO B pallOHaX pa3BUTONU METAJLTYypPIHH.

TommBHBIE 0TXO0bI (TOIUIMBHBIE IIIAKU U 30J1b1) 00Pa3yIOTCs B KAYECTBE T0-
OO0YHOTO MPOJYKTa MPU CKUTAHWW aHTPALUTA, KAMEHHOTO YIJis, Oyporo yris u Jipy-
I'MX BUJOB TBEPJIOTO TOIUIMBA. Ha OCHOBE 30J1bI BBITYCKAIOT 30JIbHBIN TPaBUN MyTEM
00XHUTra OKaTaHHBIX I'paHyy. TOIUIMBHBIEC MIJIAKA — MOPUCTHIE KYCKOBBIE MaTEpHUAIbI,
MOJTyYaIOIIUECS B TOTKE B Pe3yJIbTaTe CIIEKaHWS U BCIIyYMBAHUS HEOPTaHUYECKHX (B
OCHOBHOM TJIMHUCTBIX) NpuUMeced, comepxkamuxcs B yrie. lllmaku nmoaseprarorcs
YaCTUYHOMY APOOJIEHUIO, pacCEBY U OOOTAIICHHIO ISl yIaJICHUsS] BPEAHBIX MTPUMECE
(HecropeBILIEro yris, 30Jbl U Jp.).

JUis  TEIUVIOM3ONSIIMOHHBIX W HEKOTOPBIX  BUAOB  KOHCTPYKLHMOHHO-
TEIUIOM30JISIIIMOHHBIX JIETKUX OC€TOHOB MCIOJB3YIOT U OPraHuYecKHe 3anoJTHUTEIIH,
MIPUTOTOBJICHHBIEC U3 JIPEBECUHBI, CTEOJIeH XJIOMYAaTHUKA, KOCTPBI, TPaHyJ TIEHOMOIH-
CTHPOJIa, CTEKJIOBOJIOKHA, IEHONPOIMIEHOBBIX PUOp U Ap.

OCHOBHOI XapaKTEPUCTUKON MOPUCTHIX 3allOJHUTENEH SBISIETCS HACHIIHAS
IUIOTHOCTh, B 3aBUCUMOCTH OT KOTOpPOM YCTaHaBIMBAIOTCSI MapKH 3aloJHUTENEH
(xr/m’): 100, 150, 200, 250, 300, 350, 400, 500, 600, 800, 1000 u 1200.

B oTnnuune OT TsKenbIX 3allOJIHUTENEH U3 IJIOTHBIX TOPHBIX MOPOJ 3€pHA JIeT-
KX 3aloJHUTENEeH 0051afaloT BecbMa pPa3BUTON IIEpOXOBATOM MOBEPXHOCTHIO U
OOJIBIION MOPUCTOCTHIO. briaronaps pa3BUTON cUCTEME TOP 3aMOJHUTENHN CIOCOOHBI
MOTJIONIATh 3HAYUTETIHFHOE KOJIMYECTBO BOJIBI 3aTBOpEeHUsA. OTCOC BOJBI M IIEPOXOBa-
Tasi MOBEPXHOCTh JIENAIOT JIETKOOETOHHBIE CMECH HEIOCTATOYHO YJI000YKIIaIbIBac-
MbIMU. [I03TOMY TIpy MPUTOTOBIEHUH OETOHOB Ha JIETKUX 3alOJHHUTEISIX 0COOEHHO
3G (HEKTUBHBIM SIBIISIETCS IPUMEHEHUE THIPO(POOHO-TIIACTUPUIUPYIOIINX T00aBOK.

KauectBo sierkoro OeTOHa OILIEHWBAIOT JABYMS BaXHEUIUMH TTOKa3aTEIIsIMH:
KJIACCOM IO IPOYHOCTU U MApPKOMU MO CPETHEN TIIOTHOCTH.

IIpouHocTBb Jierkoro 0€TOHa 3aBUCUT OT MapKH LIEMEHTa, BOJOLEMEHTHOTO OT-
HOILUEHUSI, TPOYHOCTH MOPUCTOrO 3amojgHUTENs. i JIerkuX OETOHOB YCTaHOBIICHBI
cienyrolue kiaccel no npounoctu: B0,35...B40.

[To cpeaHeii MUIOTHOCTH JIeTKUE OETOHBI IESATCA HA TPU TPYIIIBL:

- TeTTOM3OJISIIMOHHBIE CO CpeHeH TIIOTHOCTHIO He Ooiee 500 KT/M;

- KOHCTPYKIHOHHO-TEIION30ISIHOHEBIE (P = 500...1400 kr/nm’);

- KOHCTPYKIHOHHBIE (pm = 1400...1800 kr/m’).

YMEHBIINTD TUIOTHOCTh JIETKHX OETOHOB MOXKHO IMyTeM OOpa3oBaHHs B Iie-
MEHTHOM KaMHE MEJIKMX 3aMKHYTBIX MOp MyTeM BBEIEHUS HEOOJBIIOTO KOJTHMYECTBA
MIEHO- WJIM Ta3000pa3ylouux BelecTB. MelKkue 1 paBHOMEPHO pacipeiesieHHbIE MOo-
PBI B IIEMEHTHOM KaMHE HE3HAUMTEIHHO MOHIKAIOT MMPOYHOCTh, HO 3aTO CYIIIECTBEH-
HO YMEHBIIAIOT CPEIHIO0 TNIOTHOCTh U KO3(P(UIIMEHT TEIJIOMPOBOIHOCTh OETOHA.

[To mopo3ocToiikocTu nerkue 6eTonsl nensaT Ha mapku F25...F500, mo Boxo-
Henponunaemoctu W0,2...\W2 5.
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10.4.2. Aueucmuoie 6emonwi

SldencTbie GETOHBI HE COAEPKAT KPYITHOTO 3allOJHUTENS, UX CTPYKTYpa 3amo-
HEHA MHOTOYMCIICHHBIMU BO3JIYIIIHBIMU STYEHKAMH.

SldyencTbie OETOHBI MOJYYalOT B pe3yJbTaTe 3aTBEpPJEBAaHUS IMPEIBAPUTEIHHO
BCITYYEHHOM CMECH BSDKYIIETO, KPEMHE3EMUCTOTO KOMIIOHEHTa M BOJbI. BemyunBa-
HUE JOCTUTAETCSl BBEJICHUEM B COCTAB HEOOJIBIIIOTO KOJIMYECTBA MOPOOOPA30BATENS.

B kadecTBe BSKYIIETO B STYEUCTOM OSTOHE MCIIONB3YIOT MOPTIaHAIeMEHT (11e-
MEHTHBIA SYEUCTBI OCTOHOB) WJIM MOJIOTYIO HETAIICHYI0 H3BECTh (CHIIMKATHBIN
A4EncThIil 0eToH). KpeMHe3eMUCThlii KOMIOHEHT BBOST B COCTaB OE€TOHA B BUJE
MOJIOTOTO KBaplLIEBOrO MECKa, NMbUIEBHAHON 3016l TOC MM MOJOTOrO rpaHyupo-
BaHHOTIO 1I1aka. CMech BSKYIIETO0 M KPEMHE3EMUCTOTO KOMIIOHEHTA C J0OaBICHUEM
BOJbI THIATEIBHO EPEMEIINBALOT.

1. Ilo nasnauenuro sT9€UCTHIC OETOHBI ACNAT HA TPU TPYIIIIbL:

- TEIUIOM3O0JISILIUOHHBIE CPEAHEN IUIOTHOCTBIO B BBICYLIEHHOM COCTOSIHMM HE
Gosee 500 kr/m>;

- KOHCTPYKIIMOHHO-TEILION30JIAnoHHbIe (P = 500...900 I(I‘/Mg);

- KOHCTPYKIUOHHBIE (py, = 900...1200 KI‘/MB).

2. Ilo ycnosusam meepoenusi GETOHBI MOPA3ILISIOT:

- Ha aBTOKJIABHBIE, TBEPJICIONINE B CpPEJI€ HACBHIIICHHOTO Mapa MpHU J1aBICHUU
BBIIIIE aTMOC(EPHOTO;

- Ha HEaBTOKJIABHbIE, TBEPACIOLINE B €CTECTBEHHBIX YCIOBHSX, IPU 3JIEKTPO-
IIPOTPEBE WM B CPEJIE HACBIILIEHHOTO Napa Mpu aTMOCHEPHOM JIaBIICHUU.

3. Ilo cnocoby nopoobpaszosarus 6emoHwvl IOAPA3CTIAIOT:

- Ha ra300€TOHBI, KOI/Ia B TECTO BBOJAT I'a3000pa3yronlyro 100aBKy U B CMECU
MPOUCXOMST XUMUYECKHUE PEAKIIMH, COIIPOBOXKIAIOLINECS BBIJCICHUEM Ia3a;

- Ha NIEHOOETOHBI, KOr/la TECTO CMEUIMBAIOT C OTAEJIBHO MPUTOTOBIEHHON yC-
TONYHUBOM IIEHOM,

- Ha ra30MeHO0ETOHBI.

VY Hac u 3a pyOexxoM pa3BUBAETCS MPOU3BOACTBO MPEUMYILIECTBEHHO razobe-
ToHa. Ero texHonorust 6osiee mpocra M 1Mo3BoJsieT NOJyuYnTh MaTeprall MOHMKEHHOM
IUIOTHOCTU CO CTaOWJIbHBIMU cBOMcTBaMu. [leHa jxe He oTnuyaercs cTaOUIbHOCTHIO,
YTO BBI3BIBAET KOJIEOAHUS TUIOTHOCTH U MMPOYHOCTH EHOOETOHA.

I'a300eTOH TPUTOTOBISIIOT M3 CMECH MOPTIAHAILIEMEHTa, KPEMHE3EMHUCTOTO
KOMIIOHEHTA U Tra3000pa3oBaTersi.

[lo Tuny XMMHMYECKMX peakIMil ra3zoo0pa3oBaTeNM JAENAT Ha CIEAyHoLIue
BU/IBI:

- BCTYIAIOIINE B XUMUYECKHE B3aUMOJEHCTBUE C BSKYIIUM WA MPOAYKTAMHU
€ro rujpaTanuu (aJroMUHUEBas MyaApa);

- pazyaraomiecs ¢ BolaeieHueM rasa (nepruapoib Hy0,);

- B3aMMOJICHCTBYIONIME MEXIy cOOON M BBIAEISIOUINE ra3 B pe3yibrare 00-
MEHHBIX peaKinii (HarpuMep, MOJIOTHIN U3BECTHSIK U COJISTHASI KUCJIOTA).

Yame Bcero razoo0pazoBaTeiieM CIyXUT alloOMMHHMEBasi MyJpa, KoTopas, pea-
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TUpysd C ruaApaToOM OKHMCH KaJIbIHA, BBIACIIACT BOAOPO 11O pCaKIINU
3Cd(0]‘])2 + 241 + 6H,0 = 3H, + 3CCZOA|2036H20

Pacxo/] aIIOMUHHEBOM TyIPBI ISl H3rOTOBICHUS | M° ra300eTOHA MPH IUIOT-
moctr 600...700 kr/M° cocTaBsteT 0.4...0,5 kr.

CymiecTByeT HECKOJbKO Pa3HOBUAHOCTENW TEXHOJIOTHMU M3TOTOBJICHUS razode-
TOHA.

Jlumvesasn mexunonoeus NpeayCMaTPUBAET JO3UPOBKY U MEpEMEIINBAHIE KOM-
MOHEHTOB (BSDKYIIETO, TMECYaHOro IlaMa M BOJbI) B CaMOXOJHOM Tra3o-
OeToHOCMecUTENEe C TMOJy4YeHHEeM cMecu BiaxkHocThio 10 50...60 %. B mpu-
TOTOBJICHHYIO CMECh BIIMBAIOT BOAHYIO CYCIICH3UIO ATIOMHUHHEBOW MYJpHl U MOCIE
MOCIEAYIONIETO TEPEMEIIUBAaHUSI TECTa C AalIOMUHUEBON MyJIpoil Ta300€TOHHYIO
CMECh 3aJIMBAIOT B METaJNTMYecKrue (HOpMbI Ha OMPEEICHHYIO BBICOTY C TAKUM pac-
YEeTOM, YTOOBI 1MOCJIE BCIy4YuBaHUs (hOpMbI OBLITN 3aII0THEHBI JJOBEPXY.

N36b1TOK cMecu («ropOyIIKy») MOCIe CXBAaThIBAaHUSI CPE3AIOT MPOBOJIOYHBIMU
cTpyHamu. Jyisi yckopeHusi razoo0pa3oBaHMsl, a TaKKe MPOIECCOB CXBAThIBAHUS U
TBEPJCHUSI NIPUMEHSIOT «TOPSYHME» CMECH Ha TMOJIOTPETOM BOJE C TeMIlepaTypoul B
MOMEHT 3aJUBKH B (hOpMbI 0K0J10 40 °C.

Bubpayuonnas mexuonoeus ra3o0eToHa 3aKJII04aeTCsl B TOM, YTO BO BpeMsl Tie-
pEMENTMBAaHUS B CMECUTEINIC U BCIIyYUBaHUS B (hOpPME CMECh TIOJIBEPraeTCs BUOpaInHy,
YTO COTIPOBOKIACTCS pazKMKeHUEM. PazkKikeHHe MO3BOJISIET YMEHBIITUTh KOJIAYe-
CTBO BOJIbI 3aTBOPEHHUSA, YCKOPHUTH Tpoliecc TasoBbiaeneHus. [locie mpekparmienus
BUOPUPOBAHUS Ta300€TOHHASL CMECH OBICTPO MPUOOPETAET CTPYKTYPHYIO MPOYHOCTbD,
MO3BOJIAIOIIYIO pa3pe3aTh U3Jeine Ha OJIOKH.

Pezamenvhas mexnonocus W3roTOBICHUS U3JIEINNA U3 sYEUCTOr0 OETOHA Tpe-
nycMarpuBaer GpopMOBaHHE BHadase 6ombioro Maccusa (06semom 10...12 Mm%, BbI-
corot 10 2 m). [locie Toro xak GeTOH HaOEpeT CTPYKTYPHYIO MPOYHOCTh, MAaCCUB
pa3pe3aroT B TOPU3OHTAIHLHOM W BEPTUKAIHHOM HAIMpPABIECHUSX HA MPSIMOYTOJBHBIC
AJIEMEHTHI, a 3aTeM IOJBEPraroT TEIIoBOM 00padoTke. [lomydeHHbIE 2JIEMEHTHI Ka-
JUOPYIOT Ha CHeNUaIbHOU (Ppe3epHoi MaIInHe, a 3aTeM OTACNBIBAIOT UX (hacaaHbIe
MOBEPXHOCTH.

I'a3ocuiIMKAT M3rOTOBIISIOT Ha OCHOBE M3BECTKOBO-KPEMHE3EMHUCTOTO BSIKY-
IIETO, UCTIONB3YSI MECTHBIE JICHIEBbIC MAaTepUANIbl: BO3AYIIHYIO U3BECTh U MECOK, 30-
Ty, METATypTUdecKre nuiaku u ap. M3menus u3 razocuimkara mpuoOpeTaroT HyxkK-
HYI0 MPOYHOCTh TOJIbKO IIOCJE€ aBTOKJIABHOM 0O0pabOTKH (Ipu Temmeparype
175...200 °C u nasnexun 0,8...1,3 MIla), obecrneunBaroIicii XUMUIECKOE B3aUMO-
JEHCTBHE MEXIY M3BECThIO M KPEMHE3EMHUCTHIM KOMIIOHCHTOM W O0pa3oBaHHE He-
PacTBOPHUMBIX B BOJIC THIPOCHIINKATOB KaJIbITHS.

OyHKITMOHAIBHAS CXe€Ma MPOU3BOJCTBA TA30CUIIMKATHOTO OETOHA MpHUBEACHA
Ha puc. 10.5.
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Omnpaexa nompebumennto

Puc. 10.5. ®ynkuroHansHas cxema Ipou3BOICTBA
CUJIMKATHOTO STYEUCTOr0 ra300eToHa

IleHO0ETOH NPUTOTOBIIAIOT, CMELIMBAsI PA3AEIBHO MPUTOTOBICHHYIO PAacTBOP-
HYIO CMECh, COCTOSIIIYIO U3 LIEMEHTa, KPEMHE3EMHUCTOTO KOMIIOHEHTA U BOJIbI, U MEHY.

[leHy mpUTOTOBISIOT U3 BOJAHOIO pacTBOpa MEHOOOpa30BaTeNel, COAEPIKALIUX
MOBEPXHOCTHO-AKTUBHbIE BellecTBa. [IpUMEHSAIOT KieekaHU(OJIbHBINA, CMOJIOCAIO-
HUHOBBIH, amoMOCyIbPOHAPTEHOBBIM U CUHTETUYECKUE NTeHooOpa3zoBarenu. Ctadbu-
JM3aTOPaMH TEHBI CITY’KaT JOOABKHA pacTBOPA >KMBOTHOTO KJIEs, )KUJIKOTO CTEKJIa WU
CEPHOKHCIIOTO XKeJe3a.

[Tocne mpuroToBiIeHUs] EHOOSTOHHOW CMECH OHa MOCTymaeT B ¢GopMbl. J[ms
COKpAIICHUS] BPEMEHHU BBIJICP’KKH U YCKOPEHHsI 000pauyrBaeMOCTH (PopM T00aBIISIOT
XJIOPUCTBIM KalbIMA, MOTAIl U IPYTHe BEIIECTBA, YCKOPAIOLIUE CTPYKTypooOpa3oBa-
HUE.

IleHocuuKaT, Kak M Tra30CUIMKAT, M3TOTOBJISIOT HAa OCHOBE H3BECTKOBO-
KPEMHE3EMHUCTOTO BSKYILETO.
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[TpouHOCTH U CpeAHss TIIOTHOCTD SIBJSIOTCS TIIABHBIMU MTOKA3aTeIIIMHU KauecT-
Ba STYEUCTOro OETOHA.

IIpoyHOCTH aBTOKJIABHOT'O M HEABTOKJIABHOTO OETOHOB XapaKTEPHU3YIOT Map-
KaM{ 110 MPOYHOCTU Ha cxatue: M7,5; M10; M15; M25; M35; M50; M75; M100;
M150; M200 u kanaccamu: B0,5; B0,75; B1; B1,5; B2; B2,5; B3,5; B5; B7,5; B10;
B12.5; B15.

[To mokazatento cpeaHeil MJIOTHOCTH B CYXOM COCTOSIHUM OCTOHBI JICNIATCS Ha
mapku: D300; D350; D400; D500; D600; D700; D800; D900; D1000; D1100;
D1200. Mapka XapakTepu3yeT IIOTHOCTb, Koedmomasics ot 300 10 1200 kr/m°, ko-
TOpasi KOCBEHHO OTpPaXaeT TOPUCTOCTh SYCUCTOr0 OeToHa (COOTBETCTBEHHO
85...60 %).

[TokazaTenmu pu3NKO-MEXaHUIECKUX CBOMCTB SYEHCTHIX OCTOHOB MIPUBEICHBI B
tabi. 10.4.

Taomura 10.4
Ilokazarenu (bHSHKO'MGX&HI/I‘-IeCKI/IX CBOUCTB STUEHUCTHIX 6GTOHOB
Mapka beron aBTOKIIaBHBII beron HeaBTOKIaBHBIM
O0eToHa Mo | Kjacc o KJlacc 110
Bun 6etona . Mapka 1o Mopo- Mapka Imo Mopo-
CpEIHEN | IpOYHOCTH . MPOYHOCTH .
wiotHoeTH| Ha cxaTHe 30CTOMKOCTH 1A CKRATIE 30CTOMKOCTH
Tenmnomzomsuuonnsiii| D300 B0,75 He nopmupyercsi| — —
B0,5
D350 Bl
B0,75
D400 B1,5 B0,75 He nopmupyercs
Bl B0,5
D500 — — B1
B0,75
KoHcTpyKIIMOHHO- D500 B2,5 Ot F15 mo F35 — —
TEIJIOU30JIIIIUOHHBIN B2
B1,5
Bl
D600 B3,5 Ot F15 no F75 B2 Ot F15 no F35
B2,5 B1
B2
B1,5
D700 B5 Ot F15 no F100 B2,5 Ot F15 no F50
B3,5 B2
B2,5 B1,5
B2
D800 B7,5 B3,5 Ot F15 oo F75
B5 B2,5
B3,5 B2
B2,5
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Oxonyanue Ta0munsl 10.4

Mapka 6eto- beToH aBTOKIIaBHBIN beToH HeaBTOKJIABHBIN
Ha 10 Cpell- | KJacc Io Knacc no
Bun 6erona . Mapka 1o Mopo30- Mapxka no mopo-
Hell IUIOTHO- |TTPOYHOCTH . MPOYHOCTH .
CTOMKOCTH 30CTOMKOCTH
CTH Ha C)KaTHe Ha C)KaTue
B10 B5
KoHcTpykiimonHo- § D900 B7,5 Ot F15 no F75 B3.5 Or F15 10 F75
TEILION30JIIMOHHBIN B5 B2,5
B3.5
KoHCTpyKITMOHHBIH D1000 B12,5 Ot F15 mo F50 B7.5 Ot F15 no F50
B10 B5
B7,5
B15 B10
D1100 B12,5 B7,5
B10
D1200 B15 B12,5
B12,5 B10

Boponorsiomenue 1 MOPO30CTONKOCTb 3aBUCAT OT BEJIUYMHBI U XapakTepa
MOPUCTOCTU SYEUCTOr0 OETOHA W TUIOTHOCTH MEPETOPOAOK MEXKIAY MaKpOMOpaMu
(sraeiixkamu). JImsi CHUKEHUST BOJOTIOTJIONICHUS M TIOBBIMIEHUS MOPO30CTOMKOCTU
CTPEMSITCS K CO3JJaHUIO STYEUCTON CTPYKTYPHI C 3aMKHYTHIMH TTOPAMH.

VYcTaHOBJIEHBI CENYIOIME MAapKU SYEUCTOr0 OETOHAa MO MOPO30CTOMKOCTH:
F15, F25, F35, F50, F75, F100. /{1 naHenei Hapy>KHBIX CTEH MIPUMEHSIOT SIMCUCTHIN
oeton mapok F15, F25 B 3aBucuMoCTH OT BiIaXHOCTH aTMOC(EpHI B MOMEUICHUSIX U
KJIMMaTHYECKUX yCIIOBUI. boiee BbICOKas MOPO30CTOMKOCTh TpeOyeTcs sl KOHCT-
PYKIIMOHHOTO STYEHCTOTO OETOHA, MOABEPTraroIeroCcsi MHOTOKPATHOMY 3aMOpaKHBa-
HUIO U OTTAaUBaHUIO.

TenonpoBOAHOCTH SYEHUCTOTO OETOHA 3aBUCUT OT TJIOTHOCTH M BJIAKHOCTH,
HAIPEMep, HpH IUIOTHOCTH 600 Kr/M° TEIUIONPOBOZHOCTE B CYXOM COCTOSHHH
0,14 Bt/(M-°C), npu Brasxzoct 8 % — 0,22 Br/( M-°C).

¥Ycaaka 3aBUCUT OT COCTaBa sIMEUCTOrO OETOHA, MIIOTHOCTU U YCJIOBHUM TBEp-
nenusi. SdemcTwii GetoH mroTHOCTHIO 700...800 kr/m° B Bo3myxe c¢ 70...80-

N . . 0
MPOIIEHTHOM OTHOCHUTEJIbHOW BIAXXHOCTBhIO M Temreparypoil 20 "C uMmeer ycaaky
0,4...0,6 MM/M.

10.4.3. Kpynnonopucmutit 6emon

J11st osTydeHus KPYIMHOITOPUCTOT0 0€TOHA U3 COCTaBa HAMEPEHHO MCKITFOYAI0T
MEJIKMI 3amoJIHUTENb (MEeCOK), Ojlarogaps 4eMmy CO3JaeTCs 3HAYMTEIbHBIH 00beM
MEX3EpHOBBIX MyCcTOT. VICKITFOUeHNE MecKa U3 COCTaBa M OTPAHUYCHHBIN PacXo/l 11e-
MEHTa TO3BOJISIOT TOJy4aTh KPYIMHOMOPHUCTHIE OETOHBI CO CPEAHEH MIOTHOCTHIO
1700...1900 kr/m* u TemtonposogHOCTHIO 0,55...0,8 B1/( M-°C).

Mapku KpymHOTIOPUCTOrO OETOHA M0 MPOYHOCTU MPU CHKATHH KOJEOIIOTCS OT
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MI15 no M75.

KpynHonopucTtsliit 6eToH 11e1ecoo0pa3Ho NpUMEHTh B pailoHax, OoraTbix rpa-
BueM. 13 kpynHomopucToro 6eToHa BO3BOAST MOHOJIUTHBIE HAPY>KHBIE CTEHBI 371a-
HUM, U3rOTABIMBAIOT KPYITHbIE CTEHOBbIE 0J0KU. CTEHBI U3 KPYMHOIIOPUCTOTO OETO-
Ha OIITYKaTypHUBAIOT C ABYX CTOPOH JJIS MPEAOTBPAIEHUS TPOTyBaHU.

10.5. OcoOrble U cnenuaJbLHbIE BUIBI 0€TOHOB

Boicokonpounslii 6eTon Mapok M600...M1000 nosry4aroT Ha OCHOBE BBICO-
KOIIPOYHOTO MOPTJIAHAIIEMEHTa, IPOMBITOTO Mecka U meoHs. 3 KOMIOHEHTOB MpH-
TrOTaBJIMBAIOT MaJIOIOABIDKHBIE U JKecTKue cMecH ¢ Hu3knmu B/I] = 0,27...0,45. Jlis
IUIOTHOW YKJIAJKH 3TUX cMeceil mpu (OpPMOBAHUU W3JEIUA UCIIONb3YIOT UHTEHCHB-
HO€ YIUIOTHEHHUE: BUOpUpOBAHHUE C MPUTPY30M, ABOMHOE BUOpPHpOBaAHHE, MPECCOBa-
HUE. 3HAUUTEIbHO OOJIEryaroT YIJIOTHEHUE JOOAaBKH — CYINEpIUIacTU(UKATOPHI, HE
HNOHMKAIOIIUE POYHOCTH OETOHA.

BricokonpouHble OETOHBI ABISIOTCS, KaK MPaBUJIO, U ObICTPOTBEPACIOLINMH.
Onu MoryT HabHUpaTh MPOYHOCTh KaK B YCIOBUAX COKpAILlEHHOM TEem1oBOi 00padoT-
KH, TaK 1 0e3 Hee.

[IpumeHeHrne BBICOKOIIPOYHBIX OETOHOB JA€T BO3MOXHOCTh YMEHBIIUTH pac-
xoJ1 apmatypHoit ctanu Ha 10...12 % u cokpatutb 06beM OeroHa Ha 10...30 %.

I'maporexnuyeckuil 0eTOH NpeaHA3HAYAETCS I U3TOTOBJICHUS KOHCTPYK-
U1, HAXOJAIIMXCS B BOJIE WJIM MEPUOJUUECKU CONpUKacaromuxcs ¢ Bojgou. [loaromy
TUAPOTEXHUYECKUI OETOH JIOJDKEH YNIOBJIETBOPSTH TPEOOBAHUSM IO IMPOYHOCTH,
JOJITOBEYHOCTH, BOAOCTOMKOCTH, BOJOHEIIPOHNIIAEMOCTH, MOPO30CTOMKOCTH, TEIIO-
BBIJICJICHUIO MPU TBEPACHUH, YCAIKE U TPEIIUHOCTOMKOCTH.

OOBIYHO BECh MaccUB OETOHA AENST Ha HAPYKHYI0 U BHYTPEHHIOK 30HBI. be-
TOH Hapy’>KHOH 30HBI MO OTHOLICHHIO K YPOBHIO BOJBI JEJST Ha OETOH MOJBOIHBIM
(HaxoIsALIUIICS TOCTOSTHHO B BOJIE), IEPEMEHHOTO YPOBHS BOJBI U HAJABOJHBIN, HaXO-
JSILUICS BBILIE YPOBHS BOJIBI.

B camBbIX CypOBBIX yCIOBHUSIX HaXOJUTCs OETOH, pacIoJIOKEHHBIM B oOjacTu
IIEPEMEHHOrO YPOBHS BOJbl. OH MHOTOKPaTHO 3aMEp3a€T U OTTaWBAET, HAXOSACh BCE
BpeMs BO BJIQ)KHOM COCTOSIHUU. DTO K€ OTHOCUTCS K O€TOHY BOJOCIIMBHOHM IpaHU
IUIOTUH, MOPCKUX COOPYXEHHUH (MpUYaioB, MUPCOB, MOJIOB U T.[.), TPalupeH, CIy-
KAIMX JUIsl OXJIKJIEHUS OOOPOTHOM BOJABI HA TEIUIOBBIX 3JIEKTPOCTAHIUAX, MPEI-
NPUATUAX METALTYPIrHUYE€CKOM M XMMHUYECKON MPOMBIIIJIEHHOCTH. DTOT OETOH A0JI-
€H 00J1alaTh BBICOKOW MJIOTHOCTBIO U MOPO30CTOMKOCTBIO, YTO JIOCTUTAETCS Ipa-
BUJILHBIM BBIOOPOM LIEMEHTA, MPUMEHEHHUEM MOPO30CTOMKHUX 3alOJHUTENEH, Toa00-
POM cocTaBa IIOTHOTO O€TOHA U TIIATEIbHBIM MPOU3BOJICTBOM OETOHHBIX PadoT.

betoH BHyTpeHHElH 30HBI MAaCCUBHBIX KOHCTPYKILMH 3alIUIIEH HAPY>KHBbIM Oe-
TOHOM OT HEMOCPEICTBEHHOTO BO3/IEHCTBUS BOAbL. [loaTOMY K 3TOMY G€TOHY Ipeb-
SBIISIIOTCA CIIEAYIOLME TpeOOBaHUS: MUHUMAIbHOE TEIJIOBBIACIICHUE MIPU TBEPACHUH
(IIITILL, TTIILY), mpounocts M100, M150 u Bomonenpounumaemoctu W2, W4,

CToMKOCTbh TUAPOTEXHUYECKOTO OETOHA K BO3JICHCTBUSM CPEIbI OMPEIEIIIeTCs
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KOMIUIEKCOM €Tr0 CBOMCTB: MOPO30CTOMKOCTBIO, MAJIbIM BOAOIOTJIONIEHUEM, HEOOIb-
HIUMU 1ePOpMALIUSIMH YCATKH.

VYcTaHOBJIEHBI CHEAYIONIME MapKd THAPOTEXHUYECKOro OETOHa MO0 MOPO30-
croiikoctu: F100, F150, F200, F300, F400, F500.

Bogonornomienue 6eToHa 30HbI IEPEMEHHOTO YPOBHSI BOJBI HE JOJHKHO Ipe-
BbIIIATh 5 %, 17151 OETOHOB APYTrUX 30H — He Oosee 7 %.

JIluneitnast ycaynka OeToHa NpU OTHOCHUTENbHOM BIaXHOCTH Boznyxa 60 % wu
temmeparype 18 °C B Bospacte 28 cyrt. He mpesbimaer 0,3 MM/M, B Bo3pacte 180 cyT.
— 0,7 mm/Mm. [IpenenbHO qOMyCTUMbIE BETUUUHBI HAOYXaHUS COCTAaBIISIIOT: B BO3PACTE
28 cyt. — 0,1 mm/Mm, 180 cyT. — 0,3 Mm/M.

JlopokHbIi 0€TOH IIpeaHa3Ha4YeH Ui YCTPOMCTBA OCHOBAaHMWW M ITOKPBITUN
aBTOMOOMJIBHBIX JIOPOT U a’3poaApoMoB. OH JOKEH XOPOIIO COMPOTUBISATHCS UCTH-
paHuio. beToHHOE MOKPBITHE TOPOrH padOTAaeT HAa U3rMO Kak IUIMTAa HAa yIPYyroM OcC-
HOBaHUH, TO3TOMY OCHOBHOM MPOYHOCTHOM XapaKTEepUCTUKOU OeTOHA SIBIISIETCS MPO-
€KTHasl MapKa Ha pacTshKEeHUeE Mpu U3ruoe.

beToH NOpOKHBIX MOKPBITHHA NOJBEPracTCs COBMECTHOMY JCHCTBUIO BOABI U
MOpO3a IIPU OJHOBPEMEHHOM BIIMSIHUU COJIEH, UCIOJB3YIOIIUXCS I IPEeIOoTBpalle-
HUsl 00JIeeHEHHsI U OOJIETYEHUsT OUMCTKU J0por oTo Jipaa. [loatomy 6eToH omHo-
CJIOMHBIX TIOKPBITUNA U BEPXHETO CJIOSI IBYXCJIOMHBIX OKPBITUH JOJIKEH UMETh HEOO-
XOJMMYI0 MOPO30CTOMKOCTb: B CypoBOM kiimMate He Hike 200; B ymepenHoMm — 150;
B MsarkoMm — 100.

YT0oOBI MOTYYUTh MOPO30CTOMKNN OETOH, MPUMEHSIOT nopTiIanauemMenT M500,
ruApooOHBINA U TUTACTU(PUIUPOBAHHBIA NOPTIaHALeMeHThI. B/L] OeToHa HE TOKHO
npeBbmath Beaunausbl 0,5...0,55. beTon ocHOBaHUIT TOPOKHBIX MOKPBITHI W3TOTOB-
0T Ha nopmraanemednte M300 u M400 m nurakonoptianaunemente. Hagano
CXBaThIBaHUS EMEHTA JOJKHO OBITh HE paHee 2 4, MOCKOJIbKY JIOPOXKHBIN OETOH He-
PENKO MPUXOIUTCS TIEPEBO3UTH HA OOJBILINE PACCTOSHHUSL.

JIns 1eKOpaTUBHBIX LEJEW MPU YCTPOMCTBE NMELIEXOAHBIX MEPEXOJ0B, pas3ie-
JIMTEJIBHBIX TOJIOC HA JIOPOXKHBIX IMOKPBITUAX, HAPKOBBIX JOPOXKEK, a TAKKE U3TOTOB-
JIEHUHM 3JEMEHTOB T'OPOJCKOT0 OJIaroycTpoMCTBa HCIOJIb3YIOT IBETHbIE O€TOHBI.
Takue GeTOHBI NOTYYarOT NIPU BBEACHUHU B OETOHHYIO CMECh TUTMEHTOB B KOJIUYECT-
Be 8...10 % oT maccel iemeHTa (oxpa, MyMusi, CYpuK U Jp.) WIA TPUMEHEHUH 1IBET-
HBIX LIEMEHTOB. B OTIENBbHBIX CITydasiX UCIOIb3YIOT 3al0IHUTENH, 00Ia1atolue He-
00XOJIMMBIM IIBETOM, HaIpuUMep Ty(Pbl, KpacHbIE KBAPLUTBI, MPAMOpP U IPyrue oKpa-
HI€HHbIE TOPHBIE TOPOJIBI.

AKapocroiikuii 0eTOH NpeIHA3HAYACTCS 11 U3TOTOBJICHUS! MPOMBIIIJICHHBIX
arperatoB (OOJUIIOBKH KOTJIOB, ()YyTEPOBKHU IeUei) U CTPOUTEIbHBIX KOHCTPYKIIHM,
MOJIBEP>KEHHBIX HArpeBaHuio (IbIMOBBIE TpyObl). [Ipu neiicTBUM BBICOKOM TeMIiepa-
Typbl Ha LIEMEHTHBIA KaMEHb MPOUCXOUT PA3NIOKEHHE TUIPOKCUIA KallbLius ¢ o0pa-
3o0BaHreM CaO, KOTOpBIM NpHU BO3JECUCTBUM BJIATM TMAPATUPYETCS C YBEIMYECHHEM
o0beMa U BBI3bIBAET pacTpeckuBanue OeTona. [loaTomMy B kapocToOiikuii OETOH Ha
NOPTIAHALEMEHTE BBOJAT TOHKO HM3MENBUYECHHBIE MaTe€pUaibl, COACPKALIUE AKTHB-
HbIii kpemHe3eM SIO; (meM3bl, 307161, JOMCHHBIN TPaHyJIWPOBAHHBIN IILIAK, I1aMOT),
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KOTOPBIN CBSI3bIBACT OKCH Kanblud. [llnakonopTiananeMeHT yxe coaepXut 100as-
Ky JIOMEHHOT'0 IPaHyJIMPOBAHHOTO HIJAaKa U MOYKET YCIEIIHO NPUMEHSTHCS MPHU TEM-
nepatypax 10 700 °C.

OnHako MOPTIAHILEMEHT M HUJIAKOMOPTIAHALEMEHT HENb3 HNPUMEHSTh IS
KApPOCTOMKOro OETOHA, MOABEPTaIOIIErocs KUCION KOppo3uu (Hampumep, ACHCTBUIO
CEpPHHCTOI0 aHTUJPUJIAa B ILIMOBBIX TpyOax). B aTom ciiydae cienyet npuMeHUTh Oe-
TOH Ha JKUJIKOM cTeksie. OH XOpoumo IPOTUBOCTOUT KHCIOTHOM KOPPO3HUH M COXpa-
HSIET CBOIO IPOYHOCTH TpH Harpese 10 1000 °C.

['TMHO3eMHCTBIN [IEMEHT MOYKHO NMPUMEHATHh 0€3 TOHKOMOJIOTOM J100aBKH, MO-
CKOJIbKY TIpU €r0 TBEpACHUM HEe 0OpasyeTcsl ruApoKkcu Kanplus. Eme Oonbiieit or-
HeynopHocThio (He Hivke 1580 °C) 061amaeT BHICOKONIMHO3EMHCTHIA IEMEHT C CO-
neprkanueM rauHo3ema 65...80 %. A B coueTaHuU ¢ BHICOKOOTHEYOPHBIM 3alOJTHU-
TEJIEM €ro NPUMEHSIOT Ipu Temneparypax a0 1700 °C.

Ctonb e BBICOKOM OrHEYNOPHOCTH MO3BOJISIIOT IOCTUTHYTH JKapOCTOMKue Oe-
TOHBI Ha (ocdaTHBIX U amoModocdaTHbix cBa3yromux (pochopuas kucinora HzPOy,
amoModochatel Al1(H,POy); u Marautihpocdarsr Mg(H,PO,),. OHu nmeroT HeOOIb-
LIYIO OTHEBYIO YCAJIKy, TEPMUYECKHA CTOMKH, XOPOIIO CONPOTUBIISIIOTCS HCTUPAHUIO.

3anoHUTeNb ISl KAPOCTOMKOTr0 OETOHA JOJDKEH OBITh HE TOJIBKO CTOWKHUM MPHU
BBICOKHX TEMIIepaTypax, HO U 00JIaJjaTh PABHOMEPHBIM TEMIIEPATYPHBIM PaCIIUPEHHUEM.

becksapyesvie uzsepoicennvie coprvie nopoosvl Kak IJIOTHBIE (CUEHUT, TUOPHT,
nuabas, rabopo), Tak U NOpUCThIE (MeM3a, BYJIKaHUYECKUE TY(bl, NEIIbl) MOXKHO UC-
MOJIb30BATh JJIS dKAPOCTOMKOTo O€TOHA, MPUMEHSIEMOT0 MpuU TeMrepaTtypax 10 700 °C.

Jlnst 6eTona, paboraromero mnpu temmeparypax 700...900 °C, nemecooGpasHo
NPUMEHSTD 00U 00bIUHO20 2IUHAHO20 KUPNUYA U OOMEHHbLE OMEATbHbIE WUIAKU.

[Ipu Gosnee BBICOKMX TeMmIepaTypax 3aloJIHUTENEM CIYKaT OcHeYNnopHvle Mda-
mepuansl: KyCKOBOW IIAMOT, OOM IIAMOTHBIX, XPOMMAarHe3UTOBbIX U JIPYTUX OTrHeE-
YIIOPHBIX U3JEIIUH.

Jlerkuii xapocToiikuii 0€TOH HM3roTaBJIMBAIOT Ha IMOPUCTOM 3aMOJHUTEIE,
BBIICPIKHBAIOIIEM JCHCTBHE BRICOKHX TemmepaTyp (700...1000 °C): kepamsur, Bemy-
YEHHBIA MEPIUT, BEPMUKYIIUT, BylKaHudeckuil Tyd. Takoit 6eToOH uMeeT CpeaHIo
mIoTHOCTh MeHee 2100 Kr/M°, TerIonpoBogHOCTb B 1,5...2 pa3a MEHbIIe, 4eM Y Tsi-
KEJIOT0 )KapOCTONKOTO OETOHA.

AdveucTplii KaAPOCTOWKUI 0€TOH OTIMYACTCS HEOOJNBIION CpeaHEll MIOTHO-
cTbi0 (500...1200 Kr/M°) U Maoi TEIIONPOBOIHOCTHIO.

COopHbIE 3JIEMEHTBl 1 MOHOJIUTHBIE KOHCTPYKLIMHM W3 >KapOCTOMKOro OeToHa
IIMPOKO MPUMEHSAIOT B PA3JIMYHBIX OTPACiAX MPOMBIIIIEHHOCTU: 3HEPreTUUYECKOM,
YEpHOW W ILIBETHOM METAJUTyprHMHM, B XMMHUYECKON M HedTenepepadaThiBarouei, B
MIPOU3BOJICTBE CTPOUTEIBHBIX MAaTEPUAIIOB.

Kuciaoroynopubiii  6eToH. BsoKyluM 11 KUCIOTOYIIOPHOTO O€TOHA SIBIISIET-
Csl )KHJIKO€ CTEKJIO C TMOJUMEpHOU n00aBKo#. [ MOBBINMIEHUS TJIOTHOCTA OETOHA
BBOJISIT HAIlOJHUTEIU — KUCIOTOCTOMKUE MHUHEPAIbHBIE TTOPOUIKH, MOJIy4YaeMbIE U3-
MeJTbYCHHEM YHCTOTO KBapIIEBOTO TecKa, aH/e3uTa, 0a3anpra, quadasa u T.1. B ka-
4eCTBE OTBEPAUTEIIS UCIONB3YIOT KpeMHedTopucThiii Hatpuii (Na,SiFg), B kauecTBe
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3allOJIHATENS — KBapLEBHIN MECOK, 1Ie0eHb U3 IPaHUTa, KBapLUTa, aHJIE3UTa U JAPY-
I'MX CTOMKUX TOPOJI.

[Tocne ykinanku ¢ BuOpupoBaHueM OETOH BbIIEPKUBaIOT HEe MeHee 10 cyT Ha
Bo3myxe (6e3 momusku) mpu 15...20 °C. Tlocne oTBepaeHNs PEKOMEHIYETCs TOBEPX-
HOCTh O€TOHA CMOYUTH PACTBOPOM CEPHOM WMJIM COJITHOM KHUCIIOT. KuciaoToynopHslit
OCTOH MPUMEHSIOT B KaueCTBE 3aIIUTHBIX CIOEB ((PyTEpOBOK) MO KEJIE300€TOHY U
MeTasy.

Beronbl 1Jis1 3a1IMTHI OT PAJIMOAKTHBHOIO BO3/AeiiCTBHUA IpEIHA3HAYCHBI
JUTS 3aIUTHl OKPY’KalolIed CpeAbl OT O-, -4acTull, Y- U HEHTPOHHOTO H3Ty4YCHHUS,
BO3HHUKAIOIIUX OT JIeHCTBUS paauanud. Ecnu 3ammra oT o- ¥ B-yacTuil He MpeCcTaB-
JSIeTCsl 3aTPyIHUTENBHON BBUAY MaJOro mpodera 4YacTHll, TO IS 3allUThl OT Y-
U3ITy4YeHUs: TpeOyroTCsl 0c000 TsKenble OETOHBI C 3aMOTHUTEISIMU Ha OCHOBE OKCH-
OB Oapwus, Kele3a U IPYyTruxX COCAMHEHUH (I pacCeMBaHUs U3IIyYEHHs ), a JUIsl 3a-
IIUTHl OT HEUTPOHHOTO W3Iy4YeHHUs — HaiuuuMe B OeTOHaX Bojopona, Oopa, JUTHS,
KaaMusl (1715 IOTJIOIIEHUS U3ITyUEHUS).

Brei6op OeroHa s 3alIUTHl OT PaJMOAKTUBHOIO BO3ZICHCTBUS 00YCIOBIIEH
Ha3HAYEHHEM COOPY)KEHHMsI, palOHOM CTPOMTEIHCTBA U HAJMYUEM MECTHBIX ChIpbeE-
BbIX MaTepuasuos. [1o pyHKIMOHATBHOMY Ha3HAUEHUIO TAaKUE COOPYKEHUsI ObIBAIOT:

- JUIS 3aILIMTHI OT MOPAXKAIOLIETO IEUCTBUS SAEPHOTO B3PHIBA;

- IS 3alUTHl OT PAJUOAKTUBHOTO M3JIy4YE€HHs MPOMBIIUICHHBIX, SHEPreTHYE-
CKUX M UCCIIEIOBATENIbCKUX YCTAaHOBOK;

- XpaHWJIHINA PATUOAKTUBHBIX MAaTEPUAIOB U OTXOIOB.

Haunbonee 3¢ (heKTUBHBIMU SIBISIIOTCA MOJI36MHBIE OETOHHBIE COOPYKEHUS, TaK
KaK YIJOTHEHHBIM M YBIQXXHEHHBIN TPYHT 00JIaJJacT XOPOIIMMHU 3aIIUTHBIMH CBOM-
CTBaMHU OT Y- U HEUTPOHHOTO U3NydyeHUi. TosmumHa rpyHTa 8 ¢M ciocoOCTByET 1O-
JIOBUHHOMY OCJa0JICHUIO Y- Tyde, uto B 1,5 paza Oosibliie, ueMm y O€ToHa, U B 5 pa3 —
4YeM y CTajH.

BspkymuM Ui Takux OETOHOB CIYKUT NOPTIAHAUEMEHT WM IIJIaKOMOpT-
JaHILEMEHT, KOTOPBIM BBIAEISAET MPH THApaTallud HEMHOIO TEIJla U T03TOMY XOpo-
110 3aPEKOMEH/I0BAN c€0s1 B MACCUBHBIX 3AIUTHBIX KOHCTPYKIUSAX.

B kauecTBe 3amosHUTENEH MCIONB3YIOT TSKENbIE MNPUPOAHBIE WU HC-
KycCTBEeHHbIe MaTepuaiibl (MarHeTut Fe30, u rematut Fe,0s3, Oypsiii xene3Hsk (JIu-
mouuT) Fe,03-nH,0, 6apurtossie pyabl BaSO,). CuHel SBIsSETCS HOCTATOYHO J0PO-
TYM, TI03TOMY €T0 MPUMEHSIOT TPY MaJIOW TOJIIMHE 3aIUThI, JJIs 3a/ICJIKH OTBEPCTHH B
KOHCTPYKIIUSIX, KOT/Ia TPeOyeTCsi OETOH C MOBBIIIIEHHBIMU 3aIIUTHBIMU CBOMCTBAMH.

CpenHsisi TIOTHOCTh OETOHA HA METAUIMYECKOM 3aloJHUTENe JOCTHUTaeT
6000 kr/m°. MexaHnuecKne CBOMCTBA 0C060 TSKEIBIX MarHeTUTOBOI0, FT€MaTUTOBO-
ro, JUMOHHUTOBOTO U OapuTOBOr0 0eTOHOB Onu3ku. Oco00 TsHKeNblii OETOH MMeEeT
Mapku 1o npouynoctu M 100, M200 u M300, mpu ’TOM MapKku Ha OCEBOE PACTIKEHUE
coctapisioT 10, 20.

beroH nomKeH MMETh OTHOCUTENIBHO HU3KHI MOIYJb YIPYTrOCTH, YTO MO3BO-
JSIeT CHU3UTH BEJIMYMHY PACTATHBAIONIMX HANPSHKEHUI BO BHEIIHEH 30HE 3allUTHI, B
pe3ynbTaTe OJHOCTOPOHHEro HarpeBa. Kpome Toro, 6€TOH, pacnoyioK€HHBIN y ax-
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TUBHOTO KOpITyca peaKkTopa, MOJDKeH 00JamaTh JOCTATOYHOW CTOMKOCTBIO K BO3-
NENUCTBUIO U3IIYYEHUH, ObITh OTHECTOMKUM U 5KapOCTOMKUM. J[J151 MAaCCUBHBIX KOHCT-
PYKLHI )KeTaTeabHbl MEHbIIAS TEMVIOTA THAPATALIMY IEMEHTA U MUHUMAaJbHasA ycal-
Ka OeToHa (11 MPEJOTBPAILECHUS TEMIIEPATYPHBIX M YCAaIOYHBIX TPEIMH), a TaKKe
HeOoJIbIIast BeMUYMHA KO3(PPUIIMEHTa TEMITEPATyPHOTO PACIIUPEHUSI.

MeJiko3epHHCTBIA 0€TOH HE COJIEPKUT KPYIMHOTO 3alOJIHUTEINS, BCIECICTBUE
Yero YBEJIIMYUBAETCS BOJOMOTPEOHOCTh OSTOHHOW CMECH M BO3pacTaeT pacxo] Iie-
menTa Ha 20...40 % mo cpaBHEHUIO C OOBIYHBIM OeTOHOM. CHU3UTH Pacxo IIEeMEeHTa
BO3MOYKHO 32 CUET MPUMEHEHHS BBICOKOIIPOYHOTO (hPaKIIMOHUPOBAHHOTO TECKA, JI0-
0aBOK-CymepIiacTU(hUKATOPOB, YCUICHHOTO YIIJIOTHCHHSI.

MenKo3epHUCThIN OETOH UMEET MOBHIICHHYIO TIPOYHOCTh HAa U3THO, XOPOIITYIO
BOJOHENPOHUIIAEMOCTh U MOPO30CTOMKOCTh. MEIKO3EpHUCTBIA OETOH MIMPOKO MPU-
MEHSIETCSI TIPU U3TOTOBJICHUU TPOTYapHOU IUIMTKU, & TAKXKE MPU U3TOTOBJICHUM TOH-
KOCTEHHBIX, B TOM YHUCJIE apPMOLIEMEHTHBIX KOHCTPYKIIHIA.

beron Ha nuiakomeJo4YHbIX Bskymmx. IllmakoiienoyHoe BsKyliee Mpen-
CTaBJsIET COOOM TUAPABINYECKOE BSKYIIIEE BEIIECTBO, MOJydyaeMoe B pe3yJbTaTe
TBEPJICHUSI CMECH, COCTOSIIEH M3 UIAKOB YEPHOU HIIM IIBETHOW METaJUTypruu, Oemu-
TOBBIX IIUIAMOB, BBICOKOKaJIbIKEBBIX 3011 TOC, 3aTBOPEHHOI pacTBOpaMU MIEITOYHBIX
METAJIOB. [IpUMEHSAIOT 3alOJHUTENN U3 TOPHBIX MOPOJ, & TaKKE M3 TEXHOTECHHBIX
TBEPJBIX OTXOJIOB. B OT/IMUKE OT HEMEHTHOTO MIJAKOILIECIOYHOE BSXKYILIEE aKTHUBHO
B3aUMOJCHUCTBYET C MUHEPAIBHBIMH 3amoJIHUTENAMU. [[0 CBOMM CBOMCTBaM Takue
OCTOHBI HE YCTYMAlOT [IEMEHTHBIM, HO UMEIOT MOBBIIMICHHYIO KapO- U XUMHUYECKYIO
CTOMKOCTb.

JucnepcHo-apMupoBaHHbIli OeToH ((pudpodeToH) mpeacraBisier coOOU
KOMIO3UIIMOHHBIA MaTepuaj, YIPOUHEHHBIM BOJOKHAMH, YTO IMOBBIIIAET €ro Mpou-
HOCTb Ha pa3pbiB. DPPEKTUBHOCTh apMUPOBAHUS BOJOKHAMHU 3aBUCUT OT OpPHEHTA-
MU BOJIOKOH I10 OTHOUICHHWIO K JICMCTBUIO PACTATHBAOIIMX YCWIMK. BoJsiokHa mpe-
MATCTBYIOT Pa3BUTHIO YCAJOYHBIX TPEIIUH, UX HAJUYHUE MOBBIIIAET MPOYHOCTH CIIEI-
JICHUSI CTEP’KHEBOM apMaTyphl ¢ 0eToHOM npuMepHo Ha 40 %.

[IpumeHsIOT MUHEPATIbHBIE (CTEKIISTHHBIE, 0a3aJIbTOBBIE, KBAPIIEBBIC U JP.), ME-
Tajuinyeckue (M3 OObIYHON WIIM HEP>KaBEIOIICH CTain), CAHTETHYEeCKUe (IIPOTIIICHO-
BbIE, KAI[POHOBHIE U JIP.) BOJIOKHA.

Kpuorennble 60eToHbl — OETOHBI, pabOTaIOIIUE TPU HUZKUX TEMIIepaTypax
amke npuponssix (- 70 °C). IMomydeHrne M MCIONB30BAHHE HHU3KHX TEMIIEPATYP —
OBICTPO pa3BUBAIONIAsCS 00JIACTh HAYKH U TEXHUKH, TPEOYIOIas UCIOJIb30BaHUS Ha-
JIEKHBIX U JOJITOBEYHBIX KOHCTPYKIIUH, HAIPUMEP COOPYKEHUU JJIsl XpaHEHUSI CIKU-
YKEHHBIX Ta30B. PaHbllie 111 TUX el UCTI0JIb30BaIU METAUNIMUYECKUE PEe3ePBYaphl,
YTO SIBJISJIOCH OYEHb KalUTATIOEMKUM MpolieccoM. [IprmeHneHne OETOHHBIX KOHCT-
PYKLIMHI JUIsT 9TUX 1IeJIe TO3BOJISIET MPH YKECTKUX YCIOBUSIX JKCILTyaTaluu oOecrie-
YUTh HEMPOHUIIAEMOCTh, YJIAPOCTOHKOCTh, TEPMOYCTOHYMBOCTH (0T — 70 °C npm
xpanenu, 10 + 600 °C — npu moxkape). CBSI3aHO 9TO € TEM, 9TO B BOAOHACHIICHHOM
OeToHe MPU CHIKCHUH TEMIIePaTyphl YBEIMUYUBACTCS MPOYHOCTh HA CXKATHUE, PACTS-
YKEHHE U CIETUIEHUE C apMaTypOil.
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KoHTpoJbHBIE BOPOCHI

1. Yto Takoe OETOH U KeIe300eTOH?

2. HazoBute mpeumyiiecTBa 0€TOHA MO CPABHEHUIO C JAPYTUMH CTPOUTEIIbHbI-
MU MaTepHaaMH.

3. IlpencraBpTe KiaccuUKAINIO OSTOHOB.

4, Kakue ChIpheBbIC MaTE€pUaIbl MMPUMEHSIIOTCS JJII U3TOTOBJICHUS TSKETIOTO
oeroHa? OxapakTepusyiTe ux.

5. Kakne mo0aBku MpUMEHSIOTCS B TEXHOJIOTHH TSKEJIOT0 OeToHa?

6. IIpencraBpTe KiIaccUpUKAIMIO XUMUYECKUX TOOABOK, TPUMEHSIEMBIX B MPO-
U3BOJICTBE M3/ACTUIN U3 TSHKENIOro OETOHa.

7. Yto Takoe 6eronHas cMechb? KakoBbl cBOMCTBA OETOHHOM cMecH?

8. OnumMTe METOIMKY OIpeaeNeHUs YA000YKIaAbIBAeMOCTH OETOHHON CMECH.

9. HazoBuTe OCHOBHBIE CBOMCTBA TsDKENIOro 6eTona. Uto Ttakoe kiiacc OeToHa
10 IPOYHOCTHU?

10. M300pa3uTe TEXHOIOTHUECKYIO0 CXEMY IIPOU3BOACTBA OETOHHBIX U KEJIE30-
OCTOHHBIX U3/ICNIUNA U KOHCTPYKITUH.

11. OcHoBHOE Ha3HauYeHHE JEeTKUX 0eToHOB. Kakue cymecTByoT crocoosb! 1mo-
Jy4eHUs JIETKuX 0ETOHOB?

12. Yro Takoe jerkue OETOHBI Ha MOPUCTHIX 3amonHuTeNsIX? Kakue Matepuaisl
NPUMEHSIOTCS B KAUE€CTBE 3aIOTHUTENS B TAKUX OeTOHaX?

13. Yto mpeactaBisiroT co0oit siaencthie 6eToHbI? [lo kKakuM Tpu3HaKaMm WX
KJIaCCU(UILIUPYIOT?

14. PackpoiiTe CyImIHOCTh TEXHOJOTMU MPOU3BOJCTBA SIUEUCTHIX OETOHOB (Ta-
30CHJIMKATHBIN OCTOH).

15. Packpoiite cylHOCTh TEXHOJIOTHH MPOU3BO/ICTBA IEHOOETOHOB.

16. Kak nmoixy4uTh KpymHOMOPHUCTHIA OETOH?

17. Kakumu cBOMCTBaMU JOHKEH 00J1a/1aTh THAPOTEXHUUECKH 0€TOH?

18. Jlna xakux 1eseil mpuMeHsieTcs: TopokHbI 0eToH? HazoBute ero ocHOB-
HBIE CBOMCTBA.

19. Onumure cBoMcTBa U 00JIACTH TPUMEHEHUS JEKOPATUBHOTO OETOHA.

20. Kakue cbipbeBble MaTepHaIIbl (BSOKYIIHE, 3aMIOJTHUTENN) TPUMEHSIOTCS JUIS
MOJIYYEHUS )KapOCTOMKOro 0eToHa?

21. OxapakTtepusyiTe OCTOHBI I 3aIIUTHl OT PAAHMOAKTUBHOTO W3ITyYEHUSI.
Kakue ceipbeBbie MaTepHaIbl TPUMEHSIOTCS 711 TAKUX OCTOHOB?

22. JInst kKakuX 1eJie MpuMeHsIeTCsl MeJTKO3ePHUCTBIN OeTOH?

23. Yto takoe GpubpodeTon? UTo Takoe KpUOreHHbIe OETOHBI?
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PA3JIEJT 11

INOJIMUMEPHBIE MATEPUAJIBI
11.1. O6mme cBeneHus

[TonmumepHbIMU MaTepraiaMH (IJJACTMACCaMU) Ha3bIBAIOT MaTepUalIbl, OCHO-
BOIl KOTOPBIX SIBJSIOTCS MPUPOTHBIC WM CUHTETUYECKHE BBICOKOMOJIEKYIISPHBIE CO-
eIMHEHUSI.

MoJieKyJibl BBICOKOMOJIEKYJIAPHBIX COECAMHEHUN COCTOST U3 HECKOJBKHUX ThI-
CSIY WJIM JaK€ COTEH ThICAY aTOMOB. Hamle BCEro MakpOMOJIEKYJIbl TAKUX COEIUHE-
HUW TMOCTPOEHBI MyTEM MHOTOKPATHOTO IMOBTOPEHUSI OMPENETICHHBIX CTPYKTYPHBIX
eanHUI]. BrICOKOMOJIEKYIsSIpHbIE COeIMHEHUs BCTpedaroTes B npupoae. K Hum npu-
HAJUICKUT HATYpPaJbHBIN KayudyK, IEII0JI03a, IEJNK, IEPCTh, THTaph U Jp.

MonekynspHas Macca HU3KOMOJIEKYJIIPHBIX COEAMHEHUN OOBIYHO HE IPEBBI-
maet 500.

[TnacTMacchl MOJIydarOT M3 CBSA3YIOIIErO BEIIECTBA M HAIOJHUTENS, a TaKKe
BBOJS CHEIHAJIbHbIE J100ABKHU: IIACTU()UKATOPBI, OTBEPAUTENH, CTAOUIN3aTOPHI,
KpacuTeIH U JIp.

Csazyrowum eujecmeom B IIACTMACCAX CIIYKaT Pa3jIMYHbIE TOJIUMEPHI - CUH-
TETUYECKHUE CMOJIbl U Kay4dyKH, MIPOU3BOAHBIE LIEJUTIOI03bI. BpIOOp CcBs3yrOMIErO Be-
IIECTBA B 3HAUUTEIBHON MEpe OnmpenessieT TEXHUUYECKUE CBOMCTBA M3JEINI U3 TUia-
CTMAcCC: UX TEIIOCTOMKOCTb, CIIOCOOHOCTh CONMPOTHUBIATHCS BO3AEHCTBUIO KUCIIOT,
IIEJI0YE U JIp. arpeCCUBHBIX BEILIECTB, & TAKXKE UX MPOYHOCTHBIE U JepopManuoH-
HbI€ XapaKTepUCTHKU. CBs3ylOllee BEIIECTBO SBISETCS CaMbIM JOPOTUM KOMIIO-
HEHTHOM IIACTMACCHI.

HcxoaHsIMu MaTepraliaMu JUIs TOJIy4€HUs TIOJTMMEPOB SIBIISIFOTCSI TPUPOIHBIHN
ra3, ra3000pa3Hbie MPOIYKTHI TIepepadoTKu HePTH (d3TUIIEH, ITporuiieH U 1p.). Chipb-
eM ISl MOJMMEpPOB CIYKUT TaKK€ KaMEHHOYTOJIbHBIM N1eroTh, MOJy4daeMblid Npu
KOKCOBaHUU YIJISl U COAEpKalInii PeHos u Apyrue KOMIOHEHTHI.

Hanonanumenu npenctasisitoT co00il pa3HoOOpa3Hble HEOPraHMYECKUe U opra-
HUYECKHE MOPOIIKM M BOJIOKHA (Oymara, TKaHb, JpeBecHbI mmoH). [IpuMenenue
HAIOJIHUTENS 3HAUUTEIbHO YMEHBIIAET KOJTUYECTBO MOJTUMEPA B CUCTEME, MTOBBIIIAET
TEIMJIOCTOMKOCTh U TPOYHOCTH IJIACTMACC.

Inacmughuxamoper 106ABAAIOTCS K NOJMMEPY JJIsl MOBBIIICHHS €r0 AJIacTUY-
HOCTU ¥ YMEHBIICHHS XPYITKOCTH.

Omeepoumenu — BEIECTBA, SBISIOIIUECS HHUIIMATOPAMU PEAKIINIl MOJTUMEpH-
3allid, KOTOPbIE YCKOPSIIOT OTBEpACBaHUE MOJIMMEpA.

Cmabunuzamopsl CIOCOOCTBYIOT COXPAHEHHUIO CTPYKTYPhI U CBOMCTB IJIacT-
Macc BO BpEMEHH, IPEJOTBPALIAIOT UX CTapEHUE MPHU BO3JCHCTBUM COJTHEYHOTO CBE-
Ta, KACJIOPOa BO3/lyXa U APYTUX HEOIAronpusTHHIX BIUSHUM.

Kpacumenu — BemectBa, npenaromye NOJIMMEPHBIM MaTepuaiaM OKpacKy. B
KayecTBE KpacuTeliel MPUMEHSIOT OpraHuYecKue (HUIPO3WH) U MHUHEpaJbHbIE MUT-
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MEHTHI (0XpY, CYPUK, yIbTpamMapuH, Oenuna u jap.).
Ilopoobpazosamenu (1opodopbl) BBOAAT B COCTaB IMOJUMEPOB JIJIs CO3JaHUS B
MaTepuale mop.

11.2. CBoiicTBA IJIACTMACC

[TonoxuTeNbHBIMU CBOMCTBAMM TJIACTMACC SIBJISIOTCSI:
- Maasi cpenHsis WIoTHOCTH (20...2200 kr/m’);
- BBICOKME NPOYHOCTHBIE XaPAKTEPUCTHKH (Rpaer = 150...350 MIla, R, =
120...400 MITa);
- HE3Kast TemonpoBoxaocTs (0,03 Br(m-°C);
- BBICOKAsI XUMHUYECKasi CTOWKOCTB;
- BBICOKAsl YCTOMYMBOCTH K KOPPO3UOHHBIM BO3ICHCTBUSIM;
- MaJias UCTUPAEMOCTh HEKOTOPBIX IJIACTMACC;
- MPO3PAYHOCTh U CIIOCOOHOCTH OKPAIIIMBATHCS B PA3JIMYHBIC IIBETA;
- JIETKOCTh B 00paboTKe (MUJIEHUU, CBEPIICHUHU, Ppe3epPOBAHUH, CTPOTaHUH,
O00TOYKH).
BwmecTe ¢ TeM miaacTMacchl UMEIOT Psii HEJJOCTATKOB:
- HU3Kas TEIIOCTOMKOCTH (0T + 70 mo + 200 0C);
- MaJiasi TBep0CTb;
- BBICOKHI KO3((UIMEHT TEPMUUECKOTO PACIIUPEHUS;
- TIOBBITIICHHAS TIOJI3YYECTh, 0COOCHHO MPH MOBBIIIEHUN TEMITEPATYPHI;
- TOPIOYECTh U TOKCUIHOCTb;
- CTapeHHE 0T BO3JICHCTBUEM COJTHEUHBIX JTydeH, KUCIOpOaa BO3IyXa, IMO-
BEITIICHHBIX TEMIIEPATYD.

11.3. Knaccudpukanus nojuMepoB

[TonmuMephl KITaCCHPUITUPYIOTCS IO COCTaBY, [0 METOY MOJIYYCHHS, I10 BHYT-
PECHHEMY CTPOCHHIO U TI0 OTHOIIICHHIO K HarPEBaHHUIO.
1. Ilo cocmasy ocho6HOU yenu MaKpOMOJIEKYJI IIOJUMEPHI JICIAT Ha TPH TPYII-
TIBI:
- KapOOoIIeIHbBIC, B KOTOPBIX OCHOBHAS MOJICKYJIIpHAs IICIIb COCTOMT TOJBKO M3
aTOMOB YTJICPO/Ia;
[
RS
|
- TETEPOIICIIHBIC, B COCTAB MOJICKYJISIPHBIX IIETIEH KOTOPHIX BXOIAT KPOME aTo-
MOB yTJIepojia aTOMbI KHUCIIOpOa, Cephl, a30Ta, hochopa;
| |
-C-0-C-0-
| |
- 3JIEMEHTOOPraHUYECKHE, B OCHOBHBIX MOJICKYJIIPHBIX LEMAX KOTOPBIX CO-
JICPIKATCS aTOMBI KPEMHHUS, AIFOMHHHS, TATAHA U HEKOTOPBIX JIPYTUX JIEMECHTOB,;
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2. Ilo memoOoy nonyuenus MoauMepbl ObIBAIOT:

- TMOJMMEpU3aUOHHBIE (TIOTUATHIICH, TOJIUCTHPOIT), TOJTYICHHBIE W3 HHU3KO-
MOJICKYJISIPHBIX MOHOMEPOB IYTEM CpacTaHusl. X UMUYECKUI COCTaB MOHOMEpaA U TI0-
JYYEHHOTO U3 HEro MoJiMMepa OJIMHAKOB;

- TIOJIMKOHJICHCAIIMOHHBIE ((DEHONIOANBACTHIHBIE, MOYCBHHOAIBICTHIHBIC,
AMOKCUHBIC, MOTMI(PUPHBIC U T.I1.), TAKXKE MOIYICHBI U3 HU3KOMOJEKYISIPHBIX MO-
HOMEPOB, HO, B OTJIMYHE OT MOJIMMEPU3AIMOHHBIX ITOJTMMEPOB, UX COCTAB OTINYACTCS
OT COCTaBa MCXOJHBIX KOMIIOHCHTOB BCJICJICTBHUC BBIJCIICHUS MPHU PEAKIIUU MO00Y-
HBIX MTPOTYKTOB (BOJBI, aMMHUaKa | JIp. ).

3. Ilo 6nympennemy cmpoeHuto IONMMEPbl OBIBAIOT:

- IMHEWHBIE, COCTOSIINE U3 JUTMHHBIX HUTEBUIHBIX MaKPOMOJIEKYJI, CBA3aHHBIX
MeXIy OO0 cabbIMU CHUIIAMU MEXMOJIEKYJIIpHOTO B3auMmoeicTBus (puc. 11.1);

- IPOCTPAHCTBEHHBIE — UMEIOT MPOYHBIE XUMUYECKUE CBS3U MEXKIY ICISMU,
KOTOpbIE 00pa3yIoT €MHBIN MPOCTPAHCTBEHHBIN KapKac.

a) 6)

Puc. 11.1. CxematnuHoe n300paxeHne CTPOCHUE TTOJTMMEPOB:
a— HHHeﬁHOFO; 0— IMPOCTPAHCTBEHHOT'O

[TpocTpaHCTBEHHBIE CTPYKTYpPBI ropas3io Xyxke AePOpMHUPYIOTCS, YeM CTPYK-
Typbl U3 JIMHEWHBIX MOJIEKYJ. Pa3nnure MexJy HUMHU OTYETIMBO IPOSIBISIETCS IPU
HarpeBaHUM.

4. Ilo omHnowenuro k Hazpesanuto NOITUMEPHI JEATCS Ha IBE TPYIIIbL:

- TEpMOIIACTUYHBIE, CIOCOOHBIE MPU HArpeBaHUU pa3MArdyaThbcs, a Ipu oxJia-
XKICHUU OTBEPKAAThCS (JINHEWHBIE TIOJIMMEPHI);

- TEPMOPEAKTUBHBIE — MPHU MOBBILIEHUU TEMIEPATYphbl HE MEPEXOAAT B IUIa-
CTUYECKOE COCTOSIHME, HO MPHU BBICOKMX TEMIIEpaTypax BO3TrOparoTcs (MPOCTPAHCT-
BEHHBIC MOJIMMEPHI).
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11.4. OcHOBHBIE BUABI IOJIMMEPOB
11.4.1. Honumepuzayuonnvie noaumepul

Moawstnaen [-CH,—CHy—], npencrasisier coboi TBepabIii OeibIii pOroBu/I-
HBIW TPOJYKT, MOJYYCHHBIN myTeM noiaumepu3saiuu dtiiieHa (CH,=CHy).

Ero BeimyckaioT B BuJE rpaHysl pa3MepoM 3...5 MM uiu B Bujie Oenoro mo-
pomika. [TonuaTHIIeH ABISIETCA OJJHUM U3 CaMbIX JIETKMX MOJMMEPOB - €r0 MIOTHOCTh
Menbine miotHoctH Bombl (0,92...0,97 r/cm’). OH 06namaeT BHICOKHMHE MIPOYHOCT-
HBIMU XapaKTepucTukamu, Hu3kuM BojonornomenueM (0,03...0,04 %), Bbicokoi
XAMHUYECKON CTOMKOCTBIO U MOPO30CTOUKOCTBIO.

OpnHako mpu €ro MPUMEHEHUU CIEAYET YUYUTHIBATH HEKOTOPhIE OCOOCHHOCTH,
CBOMCTBEHHBIC BCEM JIMHEUHBIM MOJIMMEPAM: MAIYIO TBEPJIOCTh, OTPAHUYEHHYIO TETI-
nocroiikocts (108...130 °C), 6ombi0it K03)(GHUIHEHT TEMIEPATyPHOTO PACIIHPEHYSL.

[TonusTHIIEH NOPUMEHSIOT [JI8  WU3TOTOBJIEHUSA TUIPOU3OISIIIUOHHBIX Ma-
TEpPHUAJIOB, TPYO, MPEIMETOB CAHUTAPHO-TEXHUYECKOTO 000pYA0BaHHUS.

Homusunmaxyiopua (I1BX) [-CH,—CHCI-], sBasieTcss mpoayKTOM MOJIUMEpH-
saiuu BuHIWIXJIopuaa. Monomep (CH, = CHCI) B HOpManbHBIX yCIOBHSAX MpE-
CTaBJIIET cO0OM OCCIBETHBIN ra3, 001a1aronuid dPUPHBIM 3aI1axoM.

Bricokne MeXaHMYeCKHE CBOMCTBA MOJUBUHUIXJIOPUAA ONPEACIIUINA TJIAaBHBIC
00JlacTH €ero NPUMEHEHHS B CTPOUTEIBCTBE. DTOT MOJIMMEP UCIOJIB3YIOT B OCHOBHOM
JUIsl TIPOM3BOJICTBA Pa3HOOOpA3HBIX MaTEpPUAIOB JJIA MOJIOB: OJHOCIOMHOIO 0Oe3oc-
HOBHOTO JIMHOJIEYMa, JIMHOJIEYMOB Ha TKAHEBOM M TEILIOBOM OCHOBAaX, MHOT'OCJIOW-
HBIX JIMHOJICYMOB, TUIMTOK JJI MOJIOB. V3 MOJMBUHUIXIJIOpHIA U3TOTOBIISIOT THAPO-
M30JISILIMOHHBIE W OT/CJIOYHBIC JEKOpaTUBHbIE MaTepuaibl. [[eHHBIM CBOMCTBOM IO-
JUBUHWIXJIOPUJIA SIBISIETCS CTOMKOCTh K JACHCTBUIO KHUCIOT, IIEI0YeH, cnupTa, OCH-
3MHA, CMa304YHBIX Macell. [103ToMy ero mmpoko MPUMEHSIOT JJIs POU3BOCTBA TPYO,
UCIOJIb3YEMbIX B CHCTEMAaX BOJOCHA0KEHHMsI, KaHAIM3AIMN M TEXHOJOTUYECKUX TPY-
001poBOI0B. V3 HEro M3roTOBJSIIOT IJIMHTYCA, TOPYYHH, STYCUCTHIC TETUIOU30JISIIH-
OHHBIE MaTEpHUAJIbI.

HenocrarkaMu MOJMBUHUIXJIOPUIA SBISIOTCS PE3KOE MOHMKEHUE MPOYHOCTH
IIPU MOBBILIEHUN TEMIEPATYPBI, @ TAKKE MOA3YUECTh MPU JJIUTEIHHOM JIEUCTBUU Ha-
IPY3KHU.

Momuctupoa [-CH,—~CH(Cg¢Hs)—], sBisieTcs ogHuM W3 HamboJiee MpUMe-
HAEMBbIX MOJUMEPOB. Ero moayyarT myTeM MNOJIMMEpPU3ALMd MOHOMEpa — CTHpOa
CH,= CH CgHs. B npoTHBONOI0)KHOCTE MOHOMEPY TOJUCTUPOJI JIUIIICH 3araxa u BKY-
ca, pusnonorndecku 6e3BpeseH. [Ipu oObIUHON TeMmepaType MOJUCTUPOJI Mpe-
CTaBJIsIeT cOOOW TBEpABIA MPO3payHbIi MaTeprall, MOX0XXKHUM Ha CTEKJIO, MPOMyCKalo-
i 10 90 % BUAMMON YacTU cCrekTpa. BhIMyCkaroT MOJUCTHPOS B BUAE TpPaHyI
(6...10 MM), MeNnKOTO W KPYMHO3EPHHUCTOTO TOPOIIKA, a Takke B BHJIE Oucepa ¢
BJIAYKHOCTHIO 110 0,2 %.

[Tomuctupon ~ ob6namaeT  BBHICOKUMH ~ MEXAaHUYECKMMU  CBOWCTBAMH
(Rp = 35...60 Ila, Re. = 80...110 MIIa), BOZOCTONKOCTBIO, XOPOILIO CONPOTUBIISAETCS
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JEUCTBUIO KOHIIEHTPUPOBAHHBIX KUCJIOT (KpOME a30THOM U JIEASTHOM YKCYCHOM ), MPO-
TUBOCTOUT pacTBopam Iienouedi (¢ koHmeHtpamuend g0 40 %). OOIMIIOBOYHBIC
IUTUTKA U3 MOJIMCTUPOJIA JOJTOBEUHBI, UX MPUMEHSIOT JIJIsl OOJIMIIOBKM CT€H BaHHBIX
KOMHAT, CaHy3JIOB, KyXOHb, JJA0OPATOPHBIX MOMEIICHUH U T.II.

K Henmocrarkam moiaucTUpoa, OrpaHUYMBAIONIUM €T0 MPUMEHEHUE, OTHOCSTCS:
HEBBICOKAs! TEIIOCTOMKOCTh, XPYIKOCTh, POSBIISIONIASCS TP YAAPHBIX Harpy3Kax.

Moaumernamerakpuaar (oprcrekiio) [-CH,—C(CH3)(OCOCHj;)-], siBisieTcs
IPOAYKTOM TMOJIMMEPHU3AIMH METHIIOBOTO 3(Hpa METaKpUIOBOI KHCIOThI. MeTunme-
TaKpHJIaT CUHTE3UPYIOT B BUJAE OCCIIBETHOH MPO3PAYHOCTH KUAKOCTH, TMOABEpras
CJIO’KHOM XMMHUYECKOM mepepaboTKe UCXOIHBIE ChIPbEBBIE MPOAYKTHI (HEDTAHBIE yT-
JI€BOJOPO/IbI, IPUPOIHBIN ra3 u ap.).

OCOOCHHOCTBIO OPTaHMYECKOTO CTEKJa SIBJSIETCS €ro MCKIIOYMTETIbHAs Mpo-
3pavyHOCTb, OECIIBETHOCTh, CIOCOOHOCTH MPOITYCKATh yIbTpadUOIETOBbIC Ty4YH, CBE-
TOCTOMKOCTh U aTMocdepocToiikocTh. OpraHudeckoe crekyio mporyckaer 73,5 %
yIbTpa(HOTIETOBBIX JIydeil, B TO BpeMs Kak 0ObI4yHOe cuiaukatHoe — juuib 0,6 %,
3epKalibHOE cuinkatHoe — 3 %, a kBapieBoe ctekio — 100 %. [TorTomy opranuue-
CKO€ CTEKJIO MPUMEHSIOT JUIsl OCTEKJICHUS OKOH OOJIbHUI], BUTPUH, TEIUIMII, TApHU-
KOB, (hoHapeil MPOM3BOJCTBEHHBIX MOMENICHUHN, NEKOPATUBHBIX OTPAXKICHUN WU T.II.
IIpu temmeparype Bbimre 90 °C motuMep CTaHOBUTCS HIACTHYHBIM U XOPOLIO (OpMy-
etcs. [lomumerunmeTrakpuiaT Jierko oOpadaTtkiBaeTcsl pe3anueM, numudoBkoi. Tex-
HUYECKOE OPTraHWYeCKOE€ CTEKJIO MMEET BBICOKYIO TPOYHOCTh TMPH CKATUU
(120...140 MIIa). YnapHas BS3KOCTh OPraHUYECKOTO CTEKJIA OYTH HE CHIDKACTCS B
uHTEepBaiie Temneparyp ot 60 mo 183 °C.

Opnnako HemocTatoyHas adpa3sMBOCTONMKOCTh M TEIIOCTOMKOCTH (80 °0) orpa-
HUYMBAIOT MPUMEHEHUE OPraHWYECKOro CTEKJa. DTOT MOJUMEp TakXKe HE CTOCK K
JICCTBUIO KUCIIOT U IIEJIOYEH, JIETKO PacTBOPSIETCA B OPTraHMYECKUX PACTBOPHUTEISIX
(a1eToH u T.11.), MPU COMPUKOCHOBEHUH C OTHEM TOPUT SPKUM TLIAMEHEM.

MomBuamnanerar [-CH,-CHCOOCH;—], nonyyarot B pe3yJibTaTe MoJuMepH-
3aIluy BUHUJIAIeTaTa (CI0KHOTO 3(upa YKCYCHON KUCIOTH M BUHUJIOBOTO CITUPTA).

[TonuBuHMIIAIIETATHBIE CMOJBI OECIIBETHBI, AJTACTUYHBI, CBETOCTOMKHU, XOPOIIIO
MPUJIUTIAIOT K TOBEPXHOCTH PA3IUYHbIX MaTepuanoB. [[03ToMy MX HCTIONB3YIOT JJIS
W3TOTOBJICHUS SMYJILCUOHHBIX KPacoK, KJieeB, MacTUK. BojHbIe Ariciepcru moaume-
pa IPUMEHSIIOT U1 YCTPOKUCTBA OECIIIOBHBIX TIOJIOB, a TAK)KE BBOJIAT B IIEMEHTHBIE O¢-
TOHBI ¥ PACTBOPHI C IEJIBI0 YBEIWYEHHUS MX BOJOHEMPOHHUIIAEMOCTH U XUMHUYECKOM
CTOMKOCTH.

Momuu3odyrunen [-CH,—C(CHz),—], — NpoAayKT moiMMepu3auu u300yTH-
nena CH, = C(CHs),, momyyaemoro u3 mpoayktoB nepepabotrku HedtH. [lommmep
MpeACTaBIseT COOO0M JIaCTUUHBIN KayuyKONoA0OHbIH MaTepuall. OH JIETOK, KaK U MO-
JVATUIICH, HO 3HAYUTENbHO dnacTuuHee. [lommn3o0yTuieH cnocobeH BeIaepKaTh OT-
HocutenbHoe yanuaenue 1000...2000 %, oGmamaer BOJOCTOWKOCTHIO; Ha HETO HE
JIEHCTBYIOT KUCJIOTHI, IEITOYH.

[Tomu300yTHIIEH B COYETAHWUU C HAMOJHUTEISIMU (Caked, rpadutoMm, Taib-
KOM) MIPUMEHSIOT B Pa3HOOOPA3HBIX TEPMETUZUPYIONINX MaTepuaax, CIyKamux Jist
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YIUIOTHEHUS TOPU3OHTAIBHBIX U BEPTUKAIBHBIX IIBOB B TAHEIBHBIX 3/1AHUSX.

CuHTeTHYEeCKHEe KAYYYKH SIBJISIOTCS MPOJYKTAMH MOJIMMEPU3ALMHU U COIO-
JMMEpU3allMi HEHACBIIEHHBIX YTJIEBOJOPOJOB. [ MOTydYeHNs] CHHTETUYECKUX Kay-
YyKOB B KAY€CTBE MOHOMEPOB MPUMEHSIOT U30IPEH, OyTaJAreH (TMBUHIIT), XJIOPIIPEH,
M300yTHJICH U Jp.

CHUHTEeTHYECKME KaydyyKH NPHUMEHSIOT [JIs W3TOTOBJIEHUS KIEEB U MACTHK
(cimy>xat JJ1st IpUKJIEMBaHUS JIMHOJEYyMa, IUTMTOK MoJia U T.11.). Kayuyku HeoOXoaumbl
B IPOM3BOJICTBE Pa3HOOOPA3HBIX TEPMETU3UPYIOIIUX MATEPUaAJIOB, a TAKXKE CIyXkat
U MOIM(DUKALIUY APYTUX MTOJIMMEPOB C LIETBI0 MPUIAHHSI UM yIIPYTUX CBOMCTB.

Pe3una npezncrasnsier coOOil BYJIKAHM3UPOBAHHBIM KaydyK, COAEpKaLIUi Ha-
NOJTHUTENH (Caxy, Mell U J1p.). Bynkanuszanus kaydyka — 3TO Ipolecc, pu KOTOPOM B
pe3ybTaTe B3aMMOCUCTBUS KaydyKa C CEpOM WM JPYTMMHU BEIIeCTBAMH (JIMOO TMOA
BIIMSIHUEM PaJHallii) o0pa3yeTcsl 3HAYMTEIbHOE YHCIIO HOBBIX CBS3EH MEXKITy LETsIMU
(LIemu  «CHIMBAIOTCS), YTO MPUBOAUT K TMOBBIIICHUIO JKECTKOCTU U TEIJIOCTOMKOCTH,
CHIDKCHUIO PACTBOPUMOCTHU 1 HAOyXaHHs B OPraHUYECKUX PAaCTBOPUTENSX [5].

Pe3nHy ucnonp3yloT B KauecTBE MaTepuaia JJis M0JIOB; OTXO/Abl PE3UHBI (B BU-
ne ApoOaeHol OTpabOTaHHOM PEe3UHBI — PE3MHOBOM KPOILKH) SBIISIOTCS KOMIIOHEH-
TOM OMTYMHOPE3UHOBBIX MaTepHasioB (Opu30J1a, ONTYMHOPE3NHOBOM MAacCTHKH U JIp.).

11.4.2. Ilonukonoencauyuonnvle noaumepol

deHoJI0aJIbAeTHAHBbIE MOJUMEPBI MOJYYAOT B PE3YJIbTAaTe PEAKLIUU MOJIH-
koHaeHcanuu ¢enosoB (dpenona CgHsOH, pe3oprimaa, kpe3ona u Ap.) ¢ ambaerruaa-
mu (popmansaerunom OCH,, bypdyposaom, TMrHUHOM U T.11.).

®eHos10popMaIbIeruAHBIN MOJUMEP IIEPBBIM MOJYYHII IMAPOKOE TPUMEHE-
HUE B TeXHHKE. DEeHOT0POpMaNBAETHIHBIE OTUMEPBI XOPOIIIO COBMEIIAIOTCS ¢ Ha-
MOJIHUTEIISIMA — JIPEBECHOM CTPYKKOM, OyMaroi, TKaHbIO, CTEKIISIHHBIM BOJIOKHOM,
P 3TOM MOJIYYarOTCs IUIACTUKKM OoJiee MPOYHbIE U MEHEe XPYIKHE, YEM CaMu IO-
aumepsl. [Toatomy peHomopopmanbaeruiHbie TOJIUMEPHI LIMPOKO MPUMEHSIOT B Ka-
YEeCTBE CBS3YIOLIEro MPHU H3TOTOBJIEHUU JIPEBECHOCTPYKEUHBIX IIIUT, OyMasKHO-
CJIOMCTBIX TIACTUKOB, CTEKJIOIUIACTUKOB U Pa3sHOOOPa3HbIX U3AEINIA U3 MUHEPAIbHON
BaThl. lllupokoMy pacrpoctpaHeHuo (eHos0(PpopMaIbAETHAHBIX TOJIUMEPOB B TEX-
HUKE CIIOCOOCTBYET UX OTHOCUTEJIbHAS JICIIEBU3HA.

Kapoamuanbie (MoueBUHO-(hOpMATBIETHTHDBIE) WU aMHHO-
dopmanbaeruanbie mojuMepbl u3rotoBisitor u3 MoueBuHbl O=C—(NH;), u ¢op-
Manbaeruga. Kapbamuansie noimMepsl OECIIBETHBI, XOPOLIO OKPAIIMBAIOTCA B pa3-
JIMYHBIE 1IBETA.

OTU NOJUMEPBI CPABHUTEIBHO ACIIEBbI, IPUMEHSIOT UX JJI1 U3TOTOBJICHUS Te-
MJIOU30JIALIMOHHBIX MAaTEPUANIOB (STYEUCTHIX MJIACTMACC M COTOIUIACTOB), CIIOMCTBIX U
BOJIOKHUCTBIX TUIACTHKOB M KJIEEB.

KpeMHuniiopranuyeckue nojuMepsl MpeICTaBISIOT c000i 0coOyr0 rpyn-
Ny MOJIMMEPOB, MAKPOMOJIEKYJIBI KOTOPBIX MMEIOT KPEMHUNKHUCIOPOJIHBIE (CHIIOK-
CaHOBBIE) CBs3U. VX MOIy4aroT U3 HU3KOMOJIEKYJISIPHBIX KPEMHUMOPIaHUYECKUX CO-
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€AMHEHUIN — aIKuiI(apuil)XJIOPCUIIAHOB U JIp.

B KpeMHUHOPraHMYECKOM IMOJHMMEPE MOJEKYJIbl IOCTPOECHBI U3 KpEM-
HE3EMHUCTOT0 CKelleTa ¢ OPraHMYeCKUMHU OTBETBICHUSIMU (paaukanamu). [loatomy Ta-
KON TOJTUMEP BBITOJHO COYETAET JIyUlIME CBOMCTBA CHMIIMKATHBIX MaTepUaioB (BHICO-
KYIO TETUIOCTOMKOCTB) U OOBIYHBIX CHHTETUYECKUX MOJIMMEPOB (3JIACTUYHOCTH U JIP.).

HuskoMoneKkysipHble  KPEMHUMOPIAaHUYECKUE TOJMMEPBI B BHUJAE KHIKOCTEU
(F'KK-10, I'KXK-11, I'K)K-94) ucnonb3yroT B Ka4eCTBE BOJAOOTTAIKMBAIONUX daca-
HBIX KPacok, a Takxe THaApo(oOHBIX 100aBOK K OETOHAM U PaCTBOPAM.

BBICOKOMONIEKYIISIPHBIE MTOJUMEPHI JIUHEWHON CTPYKTYPBI SIBISIOTCS CUHTETH-
YECKMMHU KaydyKaMu, KOTOPbI€ IPUMEHSIOT B BHJIE PA3JIMYHBIX F€PMETUIUPYIOIINX U
W30JISIIUOHHBIX MACT U KJIEEB.

BBICOKOMOEKYIISIPHBIE TOJIUMEPHI MMPOCTPAHCTBEHHON CTPYKTYpHI 00JIaar0T
JKECTKOCTBIO U TeILIOCTONKOCTBI0 Gonee 400 °C. Ha MX OCHOBE M3rOTOBISIOT JKapo-
YIOPHBIE JIAKA ¥ AMAJIA, UCIOJIb3YIOT B MPOU3BOJICTBE MEHOIUIACTOB U KJIEEB, A B BU-
JI€ CBA3YIOIIMX U IPONUTAHHBIX COCTABOB — IIPU U3TOTOBJICHHUH CJIOMCTHIX M BOJIOKHU-
CTBIX IIACTUKOB.

IMOKCHAHBIE NMOJMMEPHI ITOIYYMUIN CBOE HA3BAHWE BBUAY HAIWYUSA B UX MO-
JIEKYJI€ 3MOKCUAHOW rpymnibl. OCHOBHBIM CBIPBEM JUISI ATOKCUAHBIX IOJIMMEPOB SB-
JSI€TCSl SMUXJIOPTUAPUH, MOTydaeMblil U3 TIIMLEpUHA U MponuwieHa. B OonblinHCTBE
CJIy4aeB ATH MOJUMEPBHI NMPEACTABISAIOT COOON KUAKOCTU Pa3InYHON BA3KOCTH.

ONOKCUIHBIE CMOJIBI XapaKTEPU3YIOTCS BBICOKOM XUMHYECKOM CTOMKOCTBIO, 3a
VCKJIFOUEHUEM CHJIBHBIX OKUCIHMTENIEH M BIAXHOTO XJIopa. MaTepuainsl Ha UX OCHOBE
(k7em, KpacKu, MaCTUKU, PACTBOPHI U OETOHBI) OTJIMYAIOTCS BHICOKOM MPOYHOCTHIO U
YHUBEPCAIBHON KIIEAIEH CIOCOOHOCTBIO MO OTHOIICHHIO K METally, KepaMUKe, Je-
pEBY, CTEKIIy U Ap. DTH 3aMeYaTelIbHbIE CBOMCTBA Y HUX COUETAIOTCA C OTHOCUTEIBHO
BBICOKOIT TertocToiikoctsio (100...150 °C).

Hoamdgupel — 3TO Tpynna MNOJUMEPOB, MOJYYAEMbIX B PE3YJbTATE MO-
JMKOHJEHCAMM MHOTOOCHOBHBIX KUCJOT cO crnupTaMu. llInpokoe npuMeHeHue no-
Jy4usl, Hanpumep, riaudranesslil noaumep. PacpocTpaHeHHOCTh ChIpbs U OTHOCH-
TeJbHas JeIIEBU3HA MO3BOJISIIOT MPUMEHATh MOJUA(UPHBIE TOIUMEPHI 11 U3rOTOB-
JIEHUSI CTEKJIOIUIACTUKOB, CBETO-TIPO3PAaYHBIX M LBETHBIX MOKPBITUH, CAHUTAPHO-
TEXHUUYECKUX U3JEIHH, KieeB, (pacagHbIX Kpacok U JiakoB. [lonuadupHbie noaumepsl
CTOMKH K JEHCTBHUIO BIAXKHOTO XJOpPa U KOHLIECHTPUPOBAHHBIX OKHUCIIAIOIINX KHUCIIOT,
paspymaromux (ypaHoBble M SMOKCUAHbIE MONUMEphbl. OIHAKO MPHU UIUTEITHLHOM
BO3JICUCTBHH BOJBI MPOYHOCTh MOIMA(GUPHOTO mosimmepa nonmxkaercs (1o 40 %),
YMEHBIIAETCS €ro aAre3noHHasi CHOCOOHOCTb.

[MonmmaMuaHble NOJUMePbI, TMOJy4YaeMble B PE3YJIbTaT€ pEaKIUu Io-
JMKOHAEHCAIIUU TBYXOCHOBHBIX KUCIOT U JUAMUHOB, CXOJHBI C MONMU3pUpHbIMU. UX
NPUMEHSIOT, HAPUMeEp, B BUJE BJIIArOU30JMPYIOIIUX TJICHOK.

ITosmmypeTaHbl U3rOTOBISIIOT U3 MU30LIMAHATOB U MHOTOATOMHBIX CIIUPTOB, CO-
JiepKaluxX ABe U 0oJjiee TUIPOKCUIIbHBIE Ipynibl. JINHEHHbIE MONIUYpeTaHbl NpuMe-
HSIOT JUISl U3TOTOBJIEHUS BOJIOKOH, IUIEHOK, JINCTOBBIX MaTEPHAJIOB, KOTOPBIE BbIIEP-
’KHBAIOT BBICOKYIO BIAKHOCTb U Temmepatypy xo 110 °C.
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[TonmuyperaHOBBIE KaydyyKH CHHTE3UPYIOT U3 JAMU30LUAHUTOB U MOJIMI(YUPOB,
IPUYEM B 3aBUCUMOCTH OT BHJIA MONUA(UPA NOTYYAIOT MATKUE 3JIACTUYHBIE U JKECT-
KM€ MaTEpUAJIbl, @ U3 HUX IPEKPACHBIE 3BYKO- U TEIUIOU3OJISALIMOHHBIE IIJIACTMACCHI.

11.5. OcHOBBI TEXHOJIOTHH NMPOU3BOICTBA MOJUMEPHBIX MATEPHAT0OB

B 3aBucumocTd OT monmMMmepa, BUAA HAMOJHUTENS (TOPOIIOK, TpaHysbl, BO-
JIOKHA U Ap.), KOH(UTYpaIui TOTOBBIX U3JENUi (pyJIOHHBIC, JIUCTOBBIC, MPOPUITH-
Hble, OOBEMHBIE) NPUMEHSIOT PA3JIUYHBIE TEXHOJOTHMYECKHE METOJbI MepepaboTKU
noJmMepoB B m3nenus. Kak mpasuiio, npouecc nepepaboTKA CONPOBOXKAACTCS Ha-
TPEBAHUEM CBIPHEBOM IIMXTHI C MOCIEAYIOIIMM IMPUIAHUEM €U COOTBETCTBYIOIIECH
(GbOopMBI U JATbHEHIITNM OXJIAXKICHUEM CMECH U OTBEPIEBAHUEM T'OTOBOTO U3/ICIIHA.

[lo Ha3Ha4YeHHMIO BCE TEXHOJOTMYECKHE ONEPALMHU IMPOU3BOACTBA IUIACTMACC
MOYHO pa3JeauTh Ha 4 TPYIIIbL:

- IOJTOTOBUTENbHBIC OTIEpAIINU (CMEIIEHUE, OKPAILIMBAHUE U JIP.);

- opmoBaHue;

- BCIIOMOTaTeJIbHbIE ONepaluu (0XJIaXIeHUe, OTAeIeHUE OT (GOopMBbI, 00pe3-
Ka KPOMOK);

- JIOTIOJTHUTENIbHBIC Oolepanuu (IBETHasl Te4aTh, CBapKa, CKICUBAHUE, Me-
XaHu4eckas 00paboTKa u Jip.).

Onpenensroneit sk CBOMCTB MPOU3BOAUMOTO MOJMMEPHOTO U3ACIUS SBIISICT-
cs onepanus (popMoBaHUs, KOTOPask MOXKET OCYIIECTBISATHCS Pa3IMYHBIMU criocoOa-
MU (BaJbLIEBAHUEM, KaJaHAPUPOBAHHUEM, SKCTPY3UEH, MPECCOBAHHUEM, IMPOMa3bIBa-
HUEM, IPOIUTKOMN, TOJINBOM, JTUTHEM, HAITBLIEHUEM, CBAPKOM U CKJIEUBAHUEM ).

BasbueBanue — onepaius, pu KOTOPOil miactMacca (opMUpPyeETCs B 3a30pe
MEXly Bpamarommmucsa Baakamu (puc. 11.2). BanblieBaHue mo3BOJSET MEPETUPATDH
U IpOOUTH, a TAK)KE CMEIINBATH HCXOAHBIC KOMITOHEHTHI.

Puc. 11.2. Cxema BanblieBaHUA:
a — 3arpy3Ka Macchl; 6 — BaJIbIICBaHMUE;
6 — IIepCXOoa MaCChbl Ha OAUH BAJIOK;
2 — Cpe3 MaccChl
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[To xapakTepy paOOTHI BaJbIlbl MOTYT OBITH IEPHOJNYECKOTO M HEPEPHIBHOTO
JEHCTBHS, a 1O CIIOCO0Y PEeTyJIMPOBaHHS TeMIlepaTypsl — o0orpeBaeMbIe (TapoM) H
oxJIaxKaeMble (BOJIOM).

KananapupoBanue — mporiecc o0pa3oBaHus OECKOHEYHOW JICHTHI 3a/IaHHOM
TOJIITMHBI U3 Pa3MATUCHHOW MOJMMEPHON CMECH, OJTHOKPATHO MPOIycKaeMon depes
3a30p MKy Baimkamu (puc. 11.3).

Puc. 11.3. Cxema paGoTbl YETHIPEXBATKOBBIX

KaJIaHAPOB:
a — I'-00pa3HbIii Kayauap;
6 — Z-00pa3HbIil KaJlaHIp

Banku M3roToBISIOTCS M3 BBICOKOKAYECTBEHHOI'O YYryHa; pabodylo MOBEpX-
HOCTb BaJIka NUTM(YIOT 10 3epKaibHOTO Osiecka. Baiku oborpeBaroTcsi mapom uepes
BHYTPEHHIOIO MOJIOCTb.

IKCTPY3Usi — NPOJABIMBAHUE HArPETOM MAacChl Yepe3 MYHAIITYK, C MOJIy4e-
HUEM M3ENIUNA pa3InyHoro npoduist (Tpyosl qruamerpom S...250 MM; MIIEHKH U JIKC-
Tl mmupuHon 0,3...1,5 m, tommuuout 0,1...4,0 MMm). B 3KCTpy3MOHHBIX MallIWHAX
MPOUCXOJIUT TAKIKE CMEIIIEHNE KOMIIOHEHTOB cMmecH (puc. 11.4).

Puc. 11.4. Cxema paboThl 3KCTPY3MOHHOM MalTUHbIL:
1 — 3arpy3o4Hblii OyHKEp; 2 — IIHEK; 3 — TOJ0BKa; 4 — KaTMOpYroIIas HacaaKa;
5 — TSIHYyIIee YCTPOMCTBO; 6 — MyHIIITYK; 7 — QUIBTP
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IIpeccoBanue — croco6 hopMoBaHMs H3ACIHA B 000rpeBaeMbIX (BOJIOH WU
MapoM) TUIpaBIMYEeCcKUX Ipeccax. MeToaoM MpeccoBaHMs MOJIyYalOT MJIOCKUE U3Jie-
must (JIBII, OyMaxHO-CIIOUCTBIE MJIACTUKU), a TaKXKe U3JEIHUsS CIOXKHOU KOHPUTypa-
[[MHU, HAI[pUMEP JCeTalld CAHUTAPHO-TEXHUYECKOTO U AJIEKTPOTEXHUUECKOTO 000py10-
BaHUS.

IIpoma3piBaHme — ornepanusi, Ipu KOTOPOU IJIaCTUYECKasi Macca B BUJIE pac-
TBOpa HaHOCUTCS Ha OCHOBaHWE — Oymary, TKaHb, BOWsIoK. Hanocumast macca pas-
PAaBHUBAETCSI CHEUUABHBIM HOXKOM, PEryJUPYIOIIUM TOJIIMHY CJIOSI U CTEIECHb
BJIaBJIBAHUSI.

IIponuTka — OKyHaHUE OCHOBHI (TKaHU, OyMaru, BOJOKOH) B IMPOMUTOYHBIN
PacTBOP C MOCHEAYIOIIEH CYIIKOM.

IHonuB — mponecc MOTyYEeHUs MPO3PAYHBIX IJICHOK IMyTEM paclpeieicHus
TOHKHUM CJIOEM Ha METAJUIMYECKOU JieHTe win OapabaHe CreluaibHOU MOJIUMEPHOU
MAacCCBI.

HanblieHne — HaHeCEHHE HA TOPSYYIO MOBEPXHOCTH MOPOIIKOOOPA3HBIX MO-
JMMEPOB, KOTOPBIE, PACIUIABIISASCH, TPUIUIAIOT K HEH, a MPU OXJIaXKJACHUH 00pa3yIoT
MPOYHYIO TUICHKY MOKPBITHS.

JInThe ObIBaET MPOCTHIM U MOJ JaBiieHueM. [Ipu nmpocTom nuThE paciiiaB 3a-
JuBaeTca B (OpMBI U OTBEp/ACBAET B pe3yJibTaTe PEaKiyuid MOJIMMEpPHU3AINH, MOTHU-
KOH/JICHCAIIUU WJIU BCIIEJCTBUE OXJIaXKICHUS.

Jluthe MO AABIIEHWEM OCYIIECTBISIETCS B CIEIUATBHBIX JHUTHEBBIX MaITMHAX
(puc. 11.5). Ilonumep HarpeBaeTcs 10 BS3KOTEKYYETrO COCTOSHUSI B HAarpeBaTeIbHOM
HWIMHJIPE U TUTYHXEPOM BIPHICKUBAETCS B PA3bEMHYIO (POPMY, OXJTKIAEMYIO BOJIOM.

Puc. 11.5. Cxema paboThl MaIlIUHBI JJIs1 JIUThS MO/ TaBJICHUEM:
@) TUIaBJIEHUE U TIACTU(UKALIMS MAcChl; 6) BIPBICKUBAHUE MAcChl B popMy U
BBIJIEPXKKA; @) pa3MbIKaHHE (POPMBI;

1 — mopiens; 2 — 3arpy304yHblii OyHKep; 3 — oborpeBaTeny MIUINHIPA;

4 — nunuHIp; 5 — pazbeMHas popma
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JonmoaHuTenbHOoe (opMOBaHHEe — TNEepepadOTKa JIMCTOBBIX, IUICHOYHBIX,
TpyOUaThIX IJIACTMACCOBBIX 3arOTOBOK C LIENbIO NMPUAAHUS UM OoJiee ClI0KHOU (op-
Mbl. K OCHOBHBIM MeToaM (OpMOBaHHUS OTHOCAT ILITaMIOBaHHWE, THEBMO- U BaKy-
yM(dOopMOBaHHE.

CBapka U CKJIeMBaHMe CIYXKaT JUI COCAMHEHUS 3arOTOBOK M3 IIJIACTMACC C
LENbIO MOJTYYEHUsI U3/1€TUI 3a1aHHON (POPMBI.

CBapky NPUMEHSIIOT Ui COCAUHEHMs TEPMOIUIACTUYHBIX IUIacTMacc (TMoju-
ATWIICHA, OJMBHHWIXJIOpUAA). HarpeBanue npoBOAST TrOpsSYMM BO3IYXOM, YJIbTpa-
3BYKOM, paJlaluen u ap.

CkiierBaHuE NPUMEHSIIOT JJI1 COEAMHEHMS KaK TEPMOIUIACTHUYHBIX, TaK U TEp-
MOPEAKTUBHBIX IUIacTMacc. KileeM MOXKET CIIyKUTh OPTaHUYECKUM PACTBOPUTEIID.

11.6. U3nesusi U3 MOJTUMEPHBIX MaTepUAaJioB
11.6.1. Mamepuanwl 0152 HeCyWUX U 02PAHCOAIOUUX KOHCIMPYKUUTL

IHonmumMepOeTOHbI — KOMITO3UIIMOHHBIE MATEPUAJIBI, B KOTOPBIX 3aIIOJHUTEIEM
SIBJISIETCSL KBApLIEBBIN MECOK, 1IeOeHb U3 0a3albTa U TpaHuTa, 00N KUCIOTOYIOPHOTO
KUpIINYa, KOKC, aHTPAIUT, IpaduT, a pOJIb CBSA3YIOIIETO BHITOJIHAIOT Pa3InYHbIEC TO-
aumepsl (o3 (UpHBIE, STTOKCUIHBIE, (PypaHOBBIE U IP.).

JInst yMEeHbIIEHUS! XPYNKOCTA MOJUMEPOETOHA MPUMEHSIOT BOJIOKHUCTBIE Ha-
MOJIHUTEH: acOECT, CTEKIIOBOJIOKHO.

[TonmnmepOeToHbI 00IAIAI0T XUMUYECKON CTOMKOCTBIO, BBICOKMMH MTPOYHOCT-
HBIMM TOKa3aTensAMHA (Rpir = 7...20 Mlla; R, = 60...120 MIla; R,,. = 16...40
MIIa). [IpumeHsIOT TOMUMEPOETOHBI JJIsl XUMHUYECKH CTOMKUX KOHCTPYKIIUNA, U3HO-
COCTOMKHX TOKPBITHM, a TAKXKe JIsl PEMOHTa KeJIe300€TOHHBIX KOHCTPYKIUH, Tak
KaK TOJIMMEPOETOH 00J1aJaeT XOPOIIEH aare3nei.

beroHonmosimmepbl — 3aTBEpAEBIINE OCTOHBI, MPOMHUTAHHBIE MOJUMEpoM. B
pe3ysbTaTe MPOYHOCTh OETOHOIOIMMEpPA Ha CxKaTue yBenuuuBaercs B 2...10 pa3, Ha
pacTsixeHue — B 3...10 pa3 1o cpaBHEHUIO C UCXOTHBIM OETOHOM.

CTeKI0IJIaCTUKN — KOMITIO3UIIMOHHBIE MaTE€pHUalbl, U3rOTOBJISIEMBIE U3 CTEK-
JITHHBIX BOJIOKOH WJIM TKaHEH, CBS3aHHBIX MOJIUMEPOM (PMOKCUIHBIC, (PEHOJBHEIE,
NnoJIMA(UPHBIE U IPYTUE CMOJIBI).

BhllycKalOT TpU pPa3HOBHIHOCTH CTEKJIOIJIACTUKOB: HA OCHOBE OPHUEHTHPO-
BaHHbIX BOJIOKOH (CBAM), nuteit (AI'-4C, AI'-4B), pyOneHbIX BOJOKOH (MOJU-
a(UpHBIE CTEKJIOIJIACTUKHN) U TKaHel i MaToB (cTekyorekcTonutsl, KACT).

Ot Marepuansl 00JagatoT OOJBIIONW MPOYHOCTHIO, JIETKOCTHIO, HU3KOM Tell-
JIOTIPOBOIHOCTBI0, XMMHUYECKON CTOMKOCTBIO M HCIOJIB3YIOTCA ISl CTPOUTENIbHBIX
KOHCTPYKITUH, EMKOCTEH U TPYO, CONMPUKACAIOIINUXCS C aTPECCUBHON CPEION.

CpaBHUTEIBHBIE  XapaKTEPUCTUKU CTEKJIOIJIACTUKOB  MPEJICTABJICHBI
B Tabm. 11.1.
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Tabmumna 11.1
CpaBHHTEIIbHBIC XapaKTEPUCTUKH CTEKJIOIJIACTUKOB U JPYTMX MaTepUasIOB

duzuko-
MEXaHUYECKUE
XapaKTEPUCTUKHU

ITokasarenu marepuanos

CTCKJIOILJIa-
CTHUKa

CTCKJIa

I1BX

CcTaan

aJIFOMH-
HUA

JIPEBECHUHBI
(cocHbI)

Cpenusis mioT-

1,6...2,0

2,2

1,4

7,8

2,7

0,5

3
HOCTb, I/CM

[Ipenen npouno-
CTH IIPU CXKATHUH,
MIla

410...1180 35 41...48 410...430 | 80...430 40...80

IIpenen npouno-
CTH TIpH U3THOE,
MIlIa

690...1240 | 25...50 80 400 275 80

Koaddpuument
TETUIONPOBOAHO-
crr, Br/(m-°C)

0,3...0,35 0,45 0,15...0,35 46 140...190 | 0,04...0,1

BymakHO-c/10MCTBIC INIACTHKH — U3TOTABIIMBAIOT U3 HECKOJIBKUX CJIOEB CIIe-
UanbHON Oymaru, IpONUTAHHBIX MOJUMEpOM. [lacTuk BBIMYCKAaOT B BUJE JUCTOB
mHou 1...3 M, mmpunoit 0,6...1,0 M, TonmuHON 1...5 MM ¢ pa3HOOOpa3HBIMU PU-
cyHkamu. M3nienust XopoIo MUiIsTCs, CBEPIATCs U (ppe3epyroTcs.

Oprerexiio (MOJTMMETHIMETAKPHIIAT) U3TOTOBISIETCA B BHJIE IIPO3PAYHBIX
auctoB aiuuHou 10 1,5 m, mupunoit ot 400 no 600 mm npu tommune 0,8...24 Mm.
[IpumeHsieTcs OpreTekiio B CBETOMPO3PAYHBIX MOKPBITUSAX M CTEHAX TEIUIMIL, KapHU-
30B, OpaH)KepEH, B CBETOBBIX (DOHAPAX U .

OTtaenouHbie MOJMCTHPOJIbHBIE INIMTKH «IOJH(OPM» HU3TOTOBISIOT TOJ-
mHoM §...10 MM U3 yZapHOro MOJUCTUpOJa C A00ABIEHUEM BCIIEHEHHOTO KOMIIO-
HeHTa. [ [MUTKu ucnonb3yroT 7151 OOJUIOBKH MOTOJIKOB, CTEH, JJIEMEHTOB UHTEPhEPA.

11.6.2. Mamepuanwt 015 no106

JInHoJieyM BBIMycKatOT OE30CHOBHBIA M HA TEIJIOU3O0JISAIIMOHHOMN
(TKaHEeBOM, BOMIOUYHOM, BCTICHEHHOM ).

JIuHONEYM Ha TKaHEBOW OCHOBE MOJYYAIOT IMyTEM HAHECEHMS MAaCThI, COCTOS-
el U3 nonumepa, riacTuduKaTopa, HamoJHUTENS, KPACUTENS U Ap. HA HKYTOBYIO
WIM JPYTYIO0 TKaHb. TKaHb CO CIOEM HAHECEHHOMW MAacCThl MPOXOIUT Yepe3 TepMOKa-
Mepy, B KOTOPOW MPOUCXOAUT MOJIUMEPHU3ALUS U OTBEPICHUE MTOJIUMEPA.

Pe3uHOBBIN TUHOJIEYM (JIMHOJEYM-PENMH) COCTOUT U3 JIBYX CIIOEB — HMIKHETO
(MOKIaI0YHOT0), U3TOTOBJIEHHOTO U3 OBIBIICH B ynmoTpeOaeHuUu IpoOJeHHON pe3u-
HbI C OUTYMOM, U BEPXHETO (JIULEBOI0), COCTOSIIIETO U3 CMECH CUHTETUYECKOTO Kay-
yyKa (pe3UHbl) C HATIOJHUTEIEM U IUTMEHTOM.

JInHOJIEYyM Ha BCIIEHEHHOW OCHOBE COCTOMT M3 CJIOSi OOBIYHOTO JMHOJIEyMa U
MOJIKJIQJIOYHOTO CJI0S U3 STYEUCTOM (BCIIEHEHHOW) MIaCTMACCHI.

OCHOBC
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JIuHOJEYM HU3TOTOBIISIOT C IIaJAKON U pelbepHON MOBEPXHOCTHIO, PA3IUYHBIX
LIBETOBBIX OTTEHKOB. OH 001a1aeT CTOMKOCTBIO K MCTHUPAHUIO, JEKOPATUBHOCTHIO,
OMOCTOMKOCTBIO M CITyKHUT 20...25 Jer.

CaepxTBepable ApeBeCHOCTPYKeYHbIe IVIMTKUA IPUMEHSIOT U1l yCTPONCTBA
BOJIOCTOMKMX M0JI0B. OJTHAKO MpU COOPKE MOJa MOITy4arOTCsl IBBI.

BecmoBHbIe MOJIBI yCTPAauUBaIOT, MIPUMEHSISI COCTaB Ha OCHOBE BOJOpa3z0aB-
JSI€MOM NTOJIMBUHWIALIETATHOM SMYJIbCHH. OMYJIBCHIO IIOJIYYarOT B MELIAJIKE, CMe-
IIMBasl MMOJUMED, BOAY, HAMOJIHUTENb (MOJOTBIMA NECOK, 30J1a) U MUTMEHT. [ 0TOBYIO
CMECH B 2...3 CJIOSl HAHOCST PaclbUIMTENIEM Ha IOJATOTOBIEHHOE OCHOBAHHUE.

IMomumepOeTOHHBIE HAJMBHBIE MOJbI MOJYYalOT CMEIIEHUEM CBS3YIOLIErO
(monmumep + miaacTU(PHUKATOPBI, OTBEPAUTENN, CTAOUIU3AaTOPBI U JIP.) C MOPOIIKO00-
Pa3HBIM HAIIOJIHUTEJIEM U 3aIIOJIHUTENIEM (IIECOK, I€0EHb WU IpaBuid),

HanusHblie nossl TonmuHo# 20...50 MM 001a1at0T XUMHYECKOW CTOMKOCTBIO U
CIIOCOOHBI BBIIEPKUBATH TSHKEIIbIE HATPY3KH.

11.6.3. Canumapno-mexnuyueckue u HO2OHANCHbIE U30ETUA

IMorona:kuble uzaenus (TUIMHTYCA, TOPYYHU JIECTHUYHBIX MEPUJ, HATMYHUKH,
YTOJIKW) U3TOTaBIMBAIOT Ha OCHOBE MOJIMBUHIIXJIOPHUAA, MOJUITUIICHA, TTOJIUCTUPO-
ja, opranmdeckoro crekna (puc. 11.6). Takue uznenus UMEIOT TIaJAKYH MOBEpX-
HOCTb, OKPAIIMBAIOTCS B Pa3JIMYHbBIC 1IBETA.

Tun?2

|

60

/8

22 :
50
R

Puc. 11.6. Buasl noroHaxHBIX U3IEIIUN:
a — INIMHTYCHI; 6 — YTJIOBBIC U ITOJIOCOBBIC HAKJIAAKH HA CTYIICHHU; B — IIOPYYCHDb IJI JICCTHUILL

TepMomiacTuynbie TPYOBI NMOTYYAOT U3 MOJUMBUHWIXJIOPUIA, MTOTUITUIEHA
Y MOJUIPOIUIIEHA SKCTPY3UBHBIM CIIOCOOOM, MPECCOBAHUEM, CBAPKOM MM CKIIEHUBa-
HUEM JIMCTOBBIX 3aIOTOBOK.
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[TnactukoBbie TpyOBI B 3...6 pa3 jerdye CTAIbHBIX U YYT'YHHBIX, 00JIa/1al0T BBI-
COKOM KOPPO3MOHHOM CTOMKOCTBIO, JIETKO MWJIATCS, CBEPIATCA. VX MCIonb3yloT npu
COOPYKEHUH KaHAJIU3aLMOHHBIX U BOJIOTIPOBOAHBIX CETEN, BEHTUIIALIMOHHBIX KaHAJIOB.

CTeKk/10I1aCTUKOBbIEe TPYObI H3TrOTOBJISIOT U3 MOJMA(UPHBIX IOJIMMEPOB,
CTEKJIOKTYTa, CTEKJIOTKaHU LIEHTPOOESKHBIM METOAOM. CTEKIIOIIaCTUKOBBIE TPYOBI
3HAYUTENIHO MPOYHEE IPYIHX MOJUMEPHBIX TPyO, OHM BBIIEPKUBAIOT TEMIIEPATYpPY
10 150 °C.

CanuTapHo-TeXHMYecKHe U3JeJIusl B BUJC BaHH, MOCK, PAKOBHH, CH(OHOB,
CMBIBHBIX OOYKOB, CMECHUTENEH U Jp. U3TOTOBISIOT U3 MOJUMETHIMETAaKpUiIaTa, mo-
JUIPONHIEHA, CTEKJIOIIACTUKOB.

OTu u3nenus AemieBie (passHCOBBIX WM YYTYHHBIX, OTJIMYAIOTCS Majlol mac-
COM, BBICOKOM KOPPO3UOHHOM CTOMKOCTBIO.

11.6.4. Ilonumepnsle kneu u Macmuku

Kuien U3roToBistoT U3 pa3IMYHbIX MOJTUMEPHBIX CMOJ, KAY4YyKOB U ITPOU3BOI-
HBIX LEJUII0JIO3BI. J[JI1 peryaupoBaHus CBOMCTB B KJIEM BBOJAT PACTBOPUTEIIH, Ha-
MOJIHUTEIH, TIACTU(PUKATOPHI, OTBEPAUTEIIH.

[TonumepHbie Kien 001alaroT XOpollei aare3uei u BoAoCTONKOCThI0. C HX
IIOMOIIIBIO MOYKHO CKJIEMBATh JPEBECUHY, IJIACTMACCY, METAJUIBI, KEPAMHUKY, CTEKIIO,
MIPUPOJHBIE U UCKYCCTBEHHBbIE KamHHU. [[IMpOKO NMPUMEHSIOTCA TMOJHUMEPHBIE KIICH
JUUIS PEMOHTA KeIe300€TOHHBIX KOHCTPYKITUH.

MacTukn — BBICOKOBSI3KHE TTOJIMMEPHBIE KOMIIO3UIIUM, CITOCOOHBIE CKIICUBATH
pa3IMYHbBIE MATEPHUAJbl, TOKPHIBATh MOBEPXHOCTh KOHCTPYKIHH JOBOJIBHO TOJICTHIM
CIOEM JJIsl MPEIOXPAHECHUSI UX OT KOPPO3HUH, 3aNOJHATH IIEHU, ITyCTOThI, OTBEPCTHUS
JIJIS1 TIOJTYYEHUSI TJIaJIKOM MMOBEPXHOCTHU MJIM 00€CTICUCHUSI TEPMETUYHOCTH.

KoHTpoJibHBbIE BONIPOCHI

1. JTaiiTe XapakTepUCTUKY MOJUMEPHBIM CTPOUTEIBHBIM MaTepUaIaM.

2. IlpencraBbTe OCHOBHBIE KOMITOHEHTHI ITOJIMMEPHBIX CTPOUTEIILHBIX MATEPUAIIOB.

3. Ha3zoBuTe NOJIOKUTEIBHBIE U OTPUIIATENBHBIE CBOMCTBA IJIACTMACC.

4. TTo xkakuM TIpU3HAKaM KJIaCCUPUIIUPYIOTCS TTOJIUMEPHI?

5. [IpuBeauTe mpuMeEphl MOJUMEPU3ALMOHHBIX TTOJIUMEPOB.

6. [IpuBeauTe MpUMeEPHI MOJUKOHICHCAIIMOHHBIX MOJUMEPOB.

/. PackpoiiTe TEXHOJOTUIO MOJTYYEHHUs MOJUMEPHBIX MATEPUAJIOB U U3AEIHM.

8. Kakumu criocodamu MOXKET OCYILECTBISATHCS (POPMOBAHUE TTOTMMEPHBIX U3/ICIIHIA?

9. IlpencraBbTe OCHOBHBIC BHJIbI MOJUMEPHBIX CTPOUTEIIBHBIX MATEPUATIOB U
WU3JICIINH.

10. Onummmre texnonoruto nomyuennst JABIT u JICII.

11. Yro Takoe momumepOeToH U 6eToHOmoIMMEp?

12. Ins kakux 1esnaei TpuMeHstOTCS MOJMMEPHbIE KJIEU U MAaCTUKH?
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PA3JIEJT 12

TEIIJIOU3O0JISIHUOHHBIE MATEPUAJIBI 1 U3 EJIUA
12.1. O6mue cBeneHus

Tennon30asMOHHBIMUA HA3bIBAIOT MaTEpHUalbl, UMEIOIIUE TEIUIONPOBOAHOCTh
e Gonee 0,18 Br/(m-°C), CPEIHIOI TUIOTHOCTh HE BhIlie 600 kr/M° 1 BBICOKYIO TIO-
PHUCTOCTB, cocTaBsttonLyio 90...95 % oT ux odnrema.

Tennon3osMOHHbIE MaTepUalIbl MPEJHA3HAYEHBI Ui TEIJIOBOM HM30JISIUU
OTpKIAIOIINX KOHCTPYKIMH 3aHHH, TPOMBIIUIEHHOTO, YHEPTEeTHYECKOTO 000pyI0-
BaHUsI, TPYOOIPOBOJOB, TEIUIOBBIX M XOJOJIUIBHBIX YCTaHOBOK. [IpuMeHeHue »Tux
MaTepHaioB JAaeT BO3MOXKHOCTh PE3KO CHU3UTh MAcCy CTPOUTENbHBIX KOHCTPYKIIHM,
3aTpaThl HA COOPY)KEHUE 3[AaHHM, pacXo/bl HA OTOIUICHUE, PAIMOHAIBHO KCIONb30-
BaTh DHEPreTUYECKUEe pecypcehl. Tak, HampuMep, TEIIOBbIE arperaTsl Py UX U30J1-
1y cokpariarot notepu Ha 20...30 %. M3omamus X0a0IMIbHBIX YCTAaHOBOK e1iie 60-
Jiee 3HauMMa, TaK KaK CTOMMOCTb MOJy4€HUsI €IUHUIIBI X0y10/1a nmpuMepHo B 20 pas
JIOpO’KE€ COOTBETCTBYIOIIEH €IUHUIIBI TEII0Thl. OCOOCHHO BakHA MpobiieMa Terio-
cOepe)KeHUS B CEBEPHBIX paliOHAxX HaIleH cTpaHsl [5].

B tabn. 12.1 npeacTaBieHbl TEIIOTEXHUUECKUE XAPAKTEPUCTUKHU OTPakaaro-
IIUX KOHCTPYKIIUM, BBITIOJHEHHBIX U3 PA3JIMYHBIX MAaTEPUAJIOB.

Ta6numa 12.1
CpaBHUTENIBHBIE XapPAKTEPUCTUKU OTPAXKIAIOIINX KOHCTPYKIIUN U3 Pa3TUIHBIX
HITYYHBIX MAaTEpUAIIOB U TpeOyemasi TOJIINHA CTECHBI
JUIsl oOecniedeHus: Tpe0yeMoro TepMUYECKOro COMTPOTHUBIICHUS

DU3NKO-MEXaHMYECKUE MTOKA3aTEH MaTEPHAIIOB Tpebye-
Cpen- Okciuryata- | PacuerHas | Mas ToOJI-
H Mopo3so- [Ipou-
aMMEHOBaHME MaTepuasa HSs o MOHHAA TEIUIONpPO- | IIMHA OJI-
cTOl HOCTh [PH .
KJIaaKH CTEH IIOT- COCTE R BIAXKHOCTb | BOJHOCTD, HOCJIOM-
HOCTb, K 1:1 MIa ’ Marepuasa B KJIaJKH, HOM cTe-
Kr/M> T creHax, % Br/m-°C HBI, M
Kepamuaecknii Kuprng 1800 25 12,5 2 0,81 2,55
CUJIMKaTHBIM KUpIU4 1800 25 15,0 4 0,87 2,74
Iycrorextiit kepanire- 1000 25 10,0 2 0,52 1,64
CKUH KaMeHb
CuIIMKaTHBIA TyCTOTEIbII 1500 o5 10,0 4 0,76 2,40
KHPIUY
Kepam3uroberonHsle cTe- 1000 o5 5.0 10 0,42 1,30
HOBBIE KAMHH
Bbiroxn n3 HeaBTOKIIAaBHOTO 500 o5 2.0 12 0.2 0,63
neHo0eTOHA Ha PacTBOpPE
Bbioku n3 aBTOKIaBHOTO 400 25 2,0 5 0,13 0,4
SIYENCTOT0 OETOHA Ha KIIEIO 500 25 2,5 5 0,16 0,5
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12.2. Knaccugukanus TenJ0u30Js1IHOHHBIX CTPOUTEIbHBIX MATEPUATOB

Ternnon3onsuoHHbIe MaTEpPUANIbl U U3ACNUS KIACCUDUIHUPYIOT MO CIeAyro-
MM TPU3HAKaM: BHUJIY UCXOJHOTO CHIPbs, opMe, CTPYKTYype, CPeIHEH MIOTHOCTH,
TETUIONPOBOAHOCTH, )KECTKOCTH U Bo3ropaemocTH [5, 13].

1. Ilo 6udy ucxoono2o colpbs TEIOU3OJSIITUOHHBIE MaTEPHAIIBI U U3/ICIIUS ObI-
BaIOT:

- HeOpraHmdeckue (MUHEpaIbHAsI BaTa U M3JCIUS U3 HEe, MEHOCTEKIIO, STYCH-
CThIe OCTOHBI, TETIOM3OJISIIIMOHHAS KepaMUKa, BCIIyUYEHHBIN TIEPJIUT U BEPMUKYJIHT,
acOecTocoiepKalle MaTepuabl);

- OpraHnYecKue (MaTepraabl HA OCHOBE JPEBECUHBI, TOPda, KaMBIIIa, COJIOMBI,
ra30HAIOJIHCHHBIE TTACTMACCHI ).

CymiecTByeT elie rpynna MaTepruaioB, H3rOTABIMBACMBIX U3 CMECH OpTaHUYe-
CKOT'O M HEOPTaHWYECKOTO ChIPhs, HApUMEp (PUOPOIUT, TIOTydaeMblid U3 IPEBECHOMN
HIEPCTU U IIEMEHTA, U3/IeNUsl U3 MUHEPAIbHON BaThl HA CHHTETUYECKOM CBSI3YIOIIEM
u 1p. VX He BBIACIAIOT B 0COOYIO TPYIITY, @ OTHOCAT JIMOO K HEOPTaHUYECKUM, OO0
K OPraHMYECKUM B 3aBUCHUMOCTHU OT MpeoOaagaHusl TOM UM MHOM YacTU B TAKOM Ma-
Tepuae.

2. Ilo ¢hopme u enewnemy 6uoy:

- IITYYHBIE (TUIATHI, OJOKHU, KHPIIUYH, IUITUHAPHI, CKOPIYTIbI );

- pyJIOHHBIE (MaThl, TTOJIOCHI, MaTpallbl);

- IIHYPOBBIE (ILIHYPBHI, KTYTHI);

- PBIXJIBIE U CHITyure (BaTa MUHEPAIbHAS, CTCKJITHHAS, BCITYYCHHBIN TIEPIIUT U
BEPMUKYJIUT).

3. Ilo cmpyxmype:

- BOJIOKHHUCTHIC (MUHEpAIOBATHEIC, aCOECTO- M APEBECHO-BOJIOKHHUCTHIC U3/ICITH);

- TYCUCTHIC (STYSUCTOE CTEKJIO, SIMEUCThIN OETOH, IICHOILIACTHI, KEPaM3UTOOETOH);

- 3epHUCTHIE (TIEPIUT, BEPMHUKYJIUT).

4. Ilo cpeoneti nromHocmu B CyXOM COCTOSIHMM TETUIOM3OJISIIIUOHHBIE MaTe-
pHUabl TOIPA3IETSIOTCS Ha TPYIIIBI U MAPKH:

- oco6o nerkue OJI, mmerorue mapku 15, 25, 35, 50, 75 u 100 Kkr/m® (sraem-
CThI€ MJIACTMACCHI, MUHEpaIbHas BaTa, IEHOCTEKIIO);

- nerkue JI — 125, 150, 175, 200, 225, 250, 300, 350 Kr/M° (meHocTeKIo, Jer-
KHe O0E€TOHBI, TOP(OIUIUTHI);

- soxensie T — 400, 450, 500 u 600 xr/m> (razocunukar, sueucTas Kepamuka,
TIEHOCTEKIIO).

Marepuanbl ¢ TPOMEKYTOYHBIM 3HAYCHHEM CPEAHEH IIJIOTHOCTH OTHOCST K
Oymkaiiiieit 6omplei Mapke.

5. Ilo mennonpoeoornocmu:

- MaJIOTEIUIONPOBOIHEIE, ¢ KO3 UIIMEHTOM TeruionpoBoaHocTd A < 0,058
Br1/(v-°C) (MHHepaIbHas BaTa, SEUCTHIE IIACTMACCEL);

- cpennerermonpoBogube, A = 0,058...0,116 Br/(m-°C) (u3menust u3 MuHe-
paNbHOM BaThl, TYCHCTHIC OCTOHBI, TYEUCTAsI KEPAMUKA);
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- HOBBIMICHHO#T TemtonpoBoxHocTH, A = 0,116...0,18 Br/(m-°C) (kepam3utobe-
TOH, OUTYMONEPJIUT, TOPPOTUTUTHI, SYCUCTHIC OETOHBI).

6. Ilo swcecmxocmu TETIOWU3OJSAIMOHHBIC W3NS TOAPA3ACTIIOT HAa BUJBI,
UCXOAS W3 OTHOCUTENBHON nedopManuy CKaTus TOoJ YICIbHOHW Harpy3Kou
(Tabm. 12.2).

Ta0muma 12.2
Knaccudukanus uzaenuii mo »KeCTKOCTH

OTHOCUTENBHOE CKaTue, %, Ipu yaenbHou Harpyske, MIla
Bun n3nenus 0.02 0,04 01
Msirkue boinee 30 - -
[TonyxxecTkue Ot 6 1o 30 - -
Kectkue Ho 6 - -
[ToBbIIIEHHO KECTKOCTH - Ho 10 -
TBepabie - - o 10

7. Ilo o320paemocmu.

- HecropaeMble (STYerCTble OETOHBI, TEHOCTEKIIO);

- TpyJIHOCTOpaeMble (IIeMEHTHbBIN (HUOPOIUT);

- cropaembie (IpeBECHO-BOJOKHUCTHIC, TPEBECHO-CTPY)KCUHBIE TUTUTHI, STUCH-
CTBIE TIJIACTMACCHI).

12.3. OcHOBHBIE CBOMCTBA TCIMJION30JAINMNOHHBIX CTPOUTEC/IbHBIX MaTECPHAJIOB

OCHOBHBIMM TEXHUYECKHUMH CBOWCTBAMM TEILIOM3OJISILIMOHHBIX MATEpUAJIOB
ABJIAIOTCS: TEIUIOMPOBOJHOCTh, MMOPUCTOCTh, CPEIHAS MJIOTHOCTh, MPOYHOCTb, CHKU-
MaeMoOCTb, BIaKHOCTb, OTHECTOMKOCTD (TpeiesibHasl TEMIIepaTypa NIPUMEHEHNU).

TenonpoBoAHOCTH — BaXKHENIIAs XapAKTEPUCTUKA TEIIOM3OJILIMOHHBIX Ma-
Tepuasos. [Iponecc nepeHoca TEMIOTHI YePE3 CTPOUTEIBHBIE MAaTEPHAIIBI IO ACUCT-
BHEM I'PaJIMEHTOB TEMIIEPATYPbI HA3bIBAE€TCS TEIUIONPOBOJHOCTBIO, KOTOpas Xapak-
Tepu3yercs Ko3hduiueHToM Teronposoguoctr A, Br/(m-°C).

Kosddumuent rtemnmonpoBogHoctu ompenenstor no mnpuioxenuto CHull
«CtpouTenbHas TeIIOTeXHUKa» [14] wim sKCIepuMEHTaIbHO NP MTOMOIIH Pa3JIny-
HBIX TPUOOPOB (TEIIIOMEPOB).

TennonpoBoIHOCTH CBA3aHa ¢ KOA(DPHUIIMEHTOM TEMIEPATYPOIPOBOIHOCTH !,
TEIUIOEMKOCTBIO C M CpEAHEN IIJIOTHOCTBIO MATEPUAIIA Piy:

A=aC-pn. (12.1)

Tak kak uucioBble 3HaYeHUS KOAPOUIIMEHTOB TEMIEPATYPOIPOBOTHOCTH H
TEIIOEMKOCTH /ISl MATEPUATIOB CTPOUTEIBHBIX KOHCTPYKIIMH SIBJISIOTCS BEIMUMHAMU
MOCTOSTHHBIMU, TO MOYHO CYUTaTh, YTO TEIJIOMPOBOJHOCTh SBIACTCS (PYHKIMEH

CpeJHei III0THOCTH, TO €CTh A = f(p,,)- Dra 3aBHCHMOCTD 3HAYUTEIHHO YIIPOLIAET
MApKHAPOBKY TEIUIOM30JSLMOHHBIX MAaTEPUATIOB, KOTOPYK0 MOKHO IPOBOAUTH IO UX
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IJIOTHOCTH C IOCTATOYHOM I MPAKTUKU TOYHOCTBIO.

N3BecTHO, YTO TEIUIONPOBOJAHOCTh MaTEpHana COCTOUT U3 TEIIOMPOBOAHOCTH
CKeJieTa MaTepuana Ack, TEIUIONPOBOJHOCTH BO3IYIIHOM cpeibl A8 U Biaru AW, Ha-
XOJISIIIENCS B IOPOBOM IIPOCTPAHCTBE.

TernonpoBoIHOCTh CKejleTa MaTepuaia 3aBUCUT OT CIEAYIOMHX (HaKTOPOB:
(bU3MYECKOr0 COCTOSIHUSA U CTPOCHHUSI, KOTOPBIE OMPEAeIIOTCs (ha30BbIM COCTOSTHUEM
BEIIECTBA, CTENECHbIO KPUCTAJUIM3ALUUA U pa3MepaMu KpUCTAIIIOB, 00bEMOM MOpUC-
TOCTH MaTepHalia U XapaKTepUCTUKAMH OPUCTON CTPYKTYPhlI, XHMHUYECKOTO COCTAaBa
Y HaJIM4us IPUMECEU U JIp.

Cy1iecTBEHHO MOHU3HUTh TEIUIONPOBOJHOCTh CKEJIETa MOKHO ITyTEM HCIOJIb-
30BaHUsl Marepuaia aMop(HOTO CTPOCHHs, TaK KaK OHO 3HAYUTENILHO XYK€ MPOBO-
JUT TEIIOBOM MOTOK, YEM MaTepHall KPUCTAJUIMYECKOTO CTPOECHHUS.

MuHMMaNBHYIO TEIJIONPOBOJHOCTh MMEET CyXOW BO3AYX, 3aKJIIOYEHHBIA B
MEJIKMX 3aMKHYTBIX MOpPAaX, B KOTOPBIX MPAKTHYECKA HE BO3MOKEH KOHBEKTHBHBIM
Ter1oo0MeH. B 3ToM ciyyae TemIonpoBOIHOCTh BO3/1yXa MUHUMaJbHa U COCTaBIISIET
0,023 BT/(M'OC). CrnenoBarenbHO, ONTUMAJIbBHAS CTPYKTypa TEIJIOM30JISLIUOHHOTIO
MaTepuaia U U3AeNus JI0JDKHA UMETh CKeJeT aMOp(HOro CTpOeHUs, MpeaesbHO Ha-
CBIILICHHBIN 3aMKHYTHIMU TOPAMU WM TOHKUMH BO3IYIIHBIMH CIOSMHU.

JUIsL TENIONPOBOJIHOCTH OIPOMHOE 3HA4YE€HHE MMEET BIIAKHOCTh MaTepHala,
TaK Kak TEeIIONPOBOJHOCTH BOABI AW = 0,58 BT/(M-OC), 4YTO B 25 pa3 BbIILIE TEIJIO-
IPOBOJTHOCTH BO3/AyXa.

B ciywae 3amep3aHus BOAbl B MOpax TEIUJIONPOBOJHOCTh JbJa COCTABUT
2,32 Br/(m-°C), 4to Ha mBa MOPSJIKA BBINIE 3HAYCHUS TEIUIONPOBOJHOCTH CYXOTO
BO3/lyXa U B 4 pa3a 00JbllIe TEJIONPOBOAHOCTH BOABI.

TernonpoBoIHOCTh BIAXXHOTO MaTepuana AW MOYKHO BBIYHCIUTH IO CIIETYIO-

et popmyiie:

AW=AC+ 0 -W,, (12.2)

7l AC — TEIUIONPOBOAHOCTh CYXOr0 MaTepuara;
Wy — oObeMHas BIaKHOCTh MaTepHaa,

0 — TIpUpAILEHUE TEIJIONPOBOAHOCTU Ha 1 % BIAXKHOCTH, KOTOPOE COCTABIISIET
JUIl  HEOPraHMYECKUX MaTepuajoB MpH  MOJOXKUTEIBHONW TeMIleparype —
0,002 Bt/(M-°C), npu otpunarensroii — 0,004 Br/(m-°C); mwis opraHmdeckux coot-
serctBerHo 0,003 u 0,004 Br/(m-°C).

TenaonpoBOIHOCTh MPH MOBBIIIEHHON TemmepaType At (Teron3onsius Ter-

JIOBBIX arperaTtoB U TPYOONPOBOJOB) MOXHO BBIUMUCIUTH, 3HAs TETUIONMPOBOIHOCTD
ipu 0 °C (Ao) 1 TeMITepaTypHYO TIOTpaBKy S Ha 1 °C noBbuenns TEeMIIepaTyphbl:

At= A, L+ B-1). (12.3)
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IMopucTocTh — 0/1HA U3 BaXKHEHUIIUX XaPAKTEPUCTUK TETJIOM3OJSIIMOHHBIX Ma-
TEpHUaJIOB, MMO3BOJISIONIAS OLEHUBATH MPOIIEHTHOE COAEPKaHNE ra30BOM (BO3YIIIHOM)
¢da3bl B 00beMe Marepuana. [lopuctocTs pa3faenstor Ha 00y 0, OTKPBITYIO U 3aKphI-
Ty10. JJ1s1 3epHUCTHIX MAaTepUaJIOB BBEJECHO MOHATHE MEK3EPHOBOM MyCTOTHOCTH.

B Ta6n. 12.3 npuBeaeHbl 3HaUY€HUS TOPUCTOCTH JUISl TETIJIOU3O0JIAIIMOHHBIX Ma-
TEPUAJIOB PA3IUYHONU CTPYKTYPHI.

O6bem o011Iel MOPUCTOCTH OMPENIETSETCs COAepKaHUEM B MaTepHalie Kapka-
CO00pPa3yIOMINX 3JIEMEHTOB (BOJIOKOH, 3€PEH, MEMOpaH), MPOYHOCTHIO ITUX DJIEMCH-
TOB U 00pa30BaHHOI'0 UMU KapKaca.

Tadmuna 12.3
3HaYCHUS MOPUCTOCTH TEIIIOU30JIAIIMOHHBIX MAaTEPHAIIOB

[Topucrocts, %
Crpyxrypa Marepuastsl oOuras OTKpbITast 3aKpbITast
Bonoknucras | MunepangoBaTHbIe 85...92 85...92 0
SluencTeiii 6eToH 85...90 40...50 40...45
Syeuncras [Tenoctekio 85...90 2...5 83...85
ITenomnactsl 92...99 1...55 45...98
3epHucTas [lepnutoBbie 85...88 60...65 22...25

JIJist MaTepuanioB ¢ BOJOKHUCTOM W 3€PHUCTON CTPYKTYpOW 3HAYEHUsS OOIIei
MOPUCTOCTU HE SABIISIFOTCS BEIMYMHAMM IOCTOSTHHBIMM, TaK KakK Ja)ke MpU HEOOJb-
IIMX HAarpy3Kax OHU CIIOCOOHBI YIIJIOTHSTHCS.

OTKpbITast MOPUCTOCTh YXYALIAET IKCIUTyaTalMOHHBIE CBOMCTBA TEILJIOM30JIs-
IIUOHHBIX MAaTEPUAJIOB, SBISASCH MPUUYUHOW NMPOHUKHOBEHUS BJard U ra3oB B I1yOb
U3JIeTUs, YTO CIIOCOOCTBYET PE3KOMY MOBBILIEHUIO KOA(DPUIIMEHTa TEMIONPOBOIHO-
CTH.

3akppiTass MOPUCTOCTh OOECIEYMBAET TMOBBIIICHHYIO AKCILTyaTaIl[MOHHYIO
CTOMKOCTbH CTPOUTEILHON TEIIOU30SALINH.

dopMa moOp OKA3bIBAECT BJIMSHHUE HA NMPOYHOCTH TEIUIOU3OJALUOHHOIO MaTe-
puania. Harmryumume nokasarenu 1o npo4YHOCTH UMEOT SYEUCThIE U 3€PHUCTBIE MaTe-
pHuaibl co chepuuecKUMH MOpaMu U 3epHaAMHU.

Cpennsifi IJIOTHOCTH — (U3MUYECKash BETUYMHA, IO KOTOPOW MOXKHO MPHUOJIU-
YKEHHO OLICHMBATh TEIUIONPOBOAHOCTh MaTEPHUaa.

IIpoyHOCTH TEMIOU30ISUMOHHBIX MAaTEPUAJIOB HEBEIMKA U 3aBUCUT OT Clle-
Oyromux (akTopoB: BUAA MOPUCTON CTPYKTYpPbI, (POPMBI M MTPOCTPAHCTBEHHOI'O pac-
MOJIOKEHUS] KapKACOOOPa3yIOIIUX AIEMEHTOB CTPYKTYPHI U JIp.

[IpouHocTHBIE TIOKa3aTenu HauOoJiee PACIPOCTPAHEHHBIX TEMIOU30JIALUOH-
HBIX MaTe€pHUaJoOB NpUBEEHBI B Ta0. 12.4.
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Tabmuna 12.4

HpO‘{HOCTHble IMOKa3aTCJIi TCIIOU3O0JIINNOHHBIX MAaTCpUaJIOB

Cpennsis IIpounocts, Mlla, ipu
Matepuaisl IJIOTHOCTD,
</ C)KaTHU n3rude

Sluencreiii 0€TOH 350 0,6 -
ITenocrexio 200 1,0 0,7
MuHepanoBaTHbIC TIJTUTHI HA CHHTETHYECKOM 200 - 0,1
CBSI3YIOIIEM
AcbecTocoaepkaiiue u3aeus 350 - 0,17...0,3
[lepauToObuTyMHBIE N3N 300 - 0,15
[TepnuTonieMeHTHBIC U3ACTIUS 300 0,8 0,25
Kepamuueckue uznenus 400 0,8 -
JpeBECHOBOJIOKHHUCTHIC TIITUTHI 300 - 0,12
dubponur 400 - 0,7
[TenoruiacTel 25 0,07 0,1

50 0,1 0,1

100 0,2...0,4 -

C:KuMaeMoCTh XapakTepHu3yeT YIUIOTHSIEMOCTh MaTepuana, %, moJ ACHCTBH-
€M CKUMAIOUIMX CHJI. DTOT MOKa3aTeslb UCHOJb3YIOT JUIsl ONPENEICHUs KECTKOCTU
TETUTOM30JISIIMOHHBIX MaTepUaIoB (cM. Tabu1. 12.2).

Baaxuocrs. Hamuuue Biaru B TEMJIOM3OJIAIIMOHHBIX MaTepHallax BCerja
yXyamaer ux (yHKIMOHAIBHBIE U CTPOUTEIbHO-IKCITyaTallMOHHBIE CBOMCTBA. Y
BJIQYKHBIX MaTEPHAJIIOB PE3KO MOBBIIIAETCS TEIUIOMPOBOIHOCTD, a TAKXKE CHUKAIOTCS
(bU3UKO-MEXaHUYECKHUE TTOKA3aTENH.

VYBnaxxHeHUuEe MaTepUaIoOB MOKET MPOUCXOJIUTh IPU KOHTAKTE ¢ BOAOU (BOMIO-
MOTJIONIEHUE) WU BJIAYKHBIM BO3AYXOM (COpOLus).

Benuunna Bna)xHOCTH MaTepuasa 3aBUCUT OT €T0 MPUPOIBI, XapaKTepa MOpHcC-
TOW CTPYKTYpBI, CMaUuBa€MOCTH TBEPAOH (a3bl.

Jlis mpemoTBpalieHusl yBIKHEHUS TETUIOM3OJIAIMOHHBIX MaTepuajoB HC-
MOJIB3YIOT TUIPOdoOU3yIOIIHE T00aBKHY.

OrsxecToiikocTh — CBOMCTBO Marepuaia NpOTUBOCTOATh, HE iepopMuUpysch u
HE PaCIUIaBJISISICh, JUIMTEIILHOMY Bo3aercTBHUIO orHs [1, 2, 9]. DToT mokasaTeins ABIs-
€TCSl BAXKHBIM TMPU3HAKOM JIJISl ONIPEICTICHUs MPEIeTbHON TeMIepaTyphbl IPUMEHEHHUS
TEIJIOU30JIAIIMOHHOTO MaTepHala.

12.4. CniocoObl co31aHUA BHICOKOH MOPUCTOCTH
TEMJION30JISIIIUOHHBIX MATEPHATIOB

BaxxHenmmM 1mokasaresieM CBOMCTB TEIJIOM30SALIMOHHBIX MATEPUATIOB SIBJISICT-
Csl BBICOKAsl TIOPUCTOCTh. B mpakTHKe UCMOIB3YIOT HECKOJBKO CIIOCOOOB CO3JaHUS
BBICOKOIIOPUCTOTO CTPOECHHUSI MATEPHUAIOB.

BenyuyuBanue — crioco0 nmopusaiyy, OCHOBaHHBIN Ha BBIJICIEHUHA B MAacCe WU
BBEJICHUHU B Hee ra30BoM (as3bl. BemyunBaHue 0XBaThIBaeT CIEAYIOIINE CIIOCOOBI TO-
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pHU3aLUH: 2a3000pazoeanue U NeHooOpazosanue.

CymHocTh 2a3000pazoéanusi COCTOUT B BbIICJIEHUU Ta3000pa3HbIX MPOAYKTOB
BO BceM 00beMe mopuzyemoro marepuana. ['azooOpazoBarenn MOTryT CHEIUATbHO
BBOJIUTHCSA B MOPHU3YyEMYIO Maccy (aJlOMHUHHMEBasi MyJipa, KapOoHaThl, MOpodopsl U
T.J.), @ TAKXKE SIBJIATHCS YaCThbIO BCIIyYHBAEMOro MaTepuaa (TujipaTHas Boja). DTUM
CIIOCOOOM MOJTy4alOT BRICOKOIIOPUCTHIE (PPEKTUBHBIC MATEPUAIIBI: SYEUCTOE CTEKIIO,
BCITYYCHHBIN MEPIUT, CTEKJIONOpP, KEPaM3UT, SIYEUCThIe OCTOHBI, Ta30HANOIHEHHbBIC
IJTACTMACCHI.

llenoobpazoeanue (BO31yXOBOBIICUCHHE) OCHOBAHO Ha BBEJICHMM BO3yXa B
KUAKoTeKydre mMacchl. [1o cmocoOy co3maHusi MIEHOMACChl Pa3InyaloT TPU CIocoda:
1) meHooOpa3oBaHue, MpeAycMaTPUBAIONIEE Pa3ACIbHOE MPUTOTOBICHUE MEHBI U
Macchbl, a 3aT€M MX CMEIICHHUE; 2) a3pUpOBAaHUE — BOBJICUCHHE ra3a (BO3/yXa) HEIMOo-
CPEICTBEHHO B MOPU3YEMYIO MacCy B MPOIECCEe €€ MPUTOTOBICHHUS; 3) cyXas MUHe-
panu3anus MeHbl, OCHOBAHHASI HAa MPUTOTOBJICHUHU TEHbI U CMEIIMBAaHUU €€ C MUHE-
pajbHBIM IMTOPOIIKOM.

Ynanenne mopoodpa3oBaresii — CIOCOO, OCHOBAaHHBIM Ha WCHAPEHUM WITU
BBDKUTAHUM TTOPO0Opa3oBaTelis Mpu TEMIIEpAaTypHOM Bo3eicTBUM. Paznnyator cro-
c00 6bICOK020 80003aMBOPEHUSL U 8bI2OPAIOUUX 00DABOK.

Cnocob 8vicoOK020 80003amMBOpeHUss COCTOUT B MIPUMEHEHUU OOJIBIIOTO KOIH-
YeCcTBa BOJIbI MPHU MOJyYeHUU (OPMOBOYHBIX MACC, KOTOpasi UCHapsieTCsl MPpU Moce-
TYIOIIEH CylIKe U 00XKHUTre, criocoOCTBYs 00pa30BaHUIO BO3AYIIHBIX MMOp. Takum cro-
COOOM TOJY4aroT TEIUIOM3OJISIIHOHHBIE acOecTOCoAepKaIIue H3JEHs, JPEBECHO-
BOJIOKHUCTBIC U TOP(SHBIC TTUTHI.

Cnocob evieoparouux 006a8ok OCHOBAaH Ha BBEJICHUU B (POPMOBOUYHYIO MacCy
Y TIOCJICTYIOIIEM BBEDKUTAHUHM OPTaHWUYECKHX M00aBOK (yTriecoaepiKalnux TEXHOTCH-
HBIX OTXOJIOB, APEBECHBIX OIMUJIOK H Jp.). DTOT METOJ MPUMEHSETCS ISl BBICOKOIIO-
PHUCTBIX KEPAMUYECKUX M OTHEYTIOPHBIX MAaTEPUAIIOB.

HemuoTHasi ynakoBka — peayiu3yeTcs MPU MOJYyYEHUHU BBICOKOTIOPUCTHIX Ma-
TEPUAJIIOB U3 BOJIOKHUCTBIX M 3€PHUCTHIX cucTeM. [Ipu ucnonb30BaHUU BOJIOKHU-
CTBIX MAaTE€pPUAJIOB MPOYHOCTH MU3JACINN, HEOOXOUMas JJi1 TPAHCTIOPTUPOBKU U MOH-
Ta)xa, 00ECIIEYNBACTCS 3a CUET CBOJIAYNBAEMOCTH, TO €CTh MEPENyTHIBAHUH BOJIOKOH
(mepcTh KUBOTHBIX, MUHEPAJIbHAS BaTa) U CBSI3bIBAHUS JJIMHHOBOJOKHUCTHIX MaTe-
puaioB (cosoma, kambii). [Ipu co3gaHuy HETUIOTHOM YITAaKOBKH M3 3€PHUCTHIX MaTe-
pHAJIOB CTPEMSTCS YMEHBIIIUTH pa3Mep 3epHA U MPUBECTH UX TPAHYJIOMETPHUIO K MO-
HO(QPaKIMOHHOMY COCTaBYy.

KoHTakTHOE OMOHOJMYMBAHHE OCHOBAaHO Ha CKJIICMBAaHWUHM 3EPHHUCTHIX U BO-
JIOKHUCTBHIX MaTEPHAIOB TOHKUMH MPOCIOMKaMH CBS3YIOIIET0 BelecTBa (TloJuMepa,
[IEMEHTa, PACTBOPUMOTO CTEKJIA).

O0bemMHOE OMOHOJIMYHMBAHUE — 3AMI0JHEHHUE CBA3YIOLIMM BCEX ITYCTOT MEXKIY
MOPUCTHIMU 3€pHAMH MaTepuana (KepaM3UTOBBIM TpaBUEM M MECKOM, BCITYYCHHBIM
MEPJIUTOM U BEPMUKYIUTOM, CTEKIOMOpPOoM). [Ipu 3TOM ¢ 11enbto0 yBenudeHus oomen
MOPUCTOCTU CUCTEMBI CTPEMSTCS] TMPUMEHSTh MOJU(PAKIIMOHHBIC 3€pHA U TOPHU30-
BAHHOE CBA3YIOIIEE BEIIECTBO (B BUJI€ IEHOMACCHI).
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KoMOuHMpoOBaHHBIE CTPYKTYPbI IPUMEHSIOT JJI YIy4lIEHUs CBOWCTB TEIl-
JIOU30JSIUOHHBIX MaTepUalIOB: YBEJINYEHUS 00IEH MOPUCTOCTH, MOBBILIEHUS MIPOY-
HOCTHBIX [OKa3aTened. OTUM CcrnocoOOM BO3MOXHO MOJYYUTh BOJIOKHHCTO-
SAYEUCTYI0, 3€PHUCTO-YEHUCTYIO U Ap. BUIBI CTPYKTYP.

12.5. Heopranuyeckue TenJou30/siHMOHHbIE MATEPHAJIbI U U31eTus

12.5.1. Munepanvnan eama.
H30enun uz munepanvHoil 6amol U CMeEK106010KHA

MuHepajJbHasi BaTa — PhIXJIBIA BOJIOKHUCTBIM MaTepuai, COCTOSAIIMNA U3 TOH-
KHX CTEKJIOBHJIHBIX BOJIOKOH JUaMeTpoM 3S...15 MKM, moiayyaeMbIX U3 paciuiaBa Jier-
KOIUIaBKMX TOpPHBIX Mopoj] (radbOpo, Mmeprenei, J0JIOMUTOB U Ap.), METaLuIypruye-
CKUX M TOIJIMBHBIX IIVIAKOB U MX cMecu. PacriaB oObIYHO MOTy4aroT B HIAXTHBIX II€-
yax (Barpankax (puc. 12.1)) waum BaHHBIX meuax (puc. 12.2). BosokHa o0pasyroTcs
IpU BO3/AECUCTBUU I0JIaBa€MOT0 MO JAaBJICHUEM Iapa WM BO3AyXa Ha HENpPEPHIBHO
BBITEKAIOLIYI0 U3 ME€YM CTPYIO pacilaBa Ju00 MyTeM MOJadyM paciulaBa Ha BajKH,
win GUIbTPBL, WK AUCK LeHTpudyru. IlonyyeHHoe MUHEpaTbHOE BOJIOKHO COOMpaeT-
Csl B KaMepe BOJIOKHO-OCAKACHHUS, Ky/la BBOJSIT OPraHUYECKHE U MHHEpAJIbHbIE CBS-
3YIOILIE BEUIECTBA.

K

=~

Puc. 12.1. Barpanka:
1 — ¢pypmsbl; 2 — BaTepKakerT;
3 — Tpy0Oa st 0TBOAA BOJIBL;
91260 4 — 3arpy304HOE OKHO;

¢ 5 — uckporacuTens; 6 — maTpyook

IUISL yIaeHusl yHoca; 7 — I1axTa;

7 8 — MoK 11T 0OCMOTpa ¥ BBITIOJ-
N[ HEHUsI PEMOHTHBIX paloT;
9 — kommencaropsr; 10 — Tpyda
o | IS TIO/IBOJIA BOJIBI;
1 g 11 — BO3AYyIIHBIN KOJJIEKTOP;
12 — nerka; 13 — maAmE (110)T)
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Puc. 12.2. Bannas neusb:
1 — pereneparopsr; 2 — ropelka;
3 — 3arpy304Hoe OKHO; 4 — OacceiiH;
5 — dunep

ba3anbTOBOE OrHEYMmOpPHOE BOJOKHO M3TOTABIMBAETCS PACIIaBOM TOPHOM
nopozs! (6asanbra). Beigepxkusaet Temmeparypy 1o 1000 °C (CTeKI0BOIOKHO TOMB-
ko 650 1 550 °C). BazanbroBas Bata MIPUMEHSETCS B BUJIE OTHECTOMKUX MAaTOB, JIEHT
U IUTUT, MIOCTABJISIEMBIX B PYyJIOHAX, 00J1a71a€T CTOMKOCTHIO K Kopposuu. [Ipu cpen-
Heit mrorHoctH 130 kr/M° u temmneparype 0 °C Bara umeer TEIUIONPOBOJAHOCTH
0,035 B1/(m-°C).

HNcnonb3yloTcs Takke CTEKJISIHHASI BaTa U KepamMu4deckKasi Bara, IO-
JTydaemas U3 alFOMOCHIIMKATHBIX paciiaBoB ¢ coaepxkanneM Al,Oz He Menee 45 %.

N3 MuHEpanbHOM M CTEKJISTHHOW BaThl W3IrOTABIIMBAIOT TEIJIOM3OJALIMOHHBIE
U3JIEIHS JOBOJBHO MIMPOKON HOMEHKJIATYpHI (puc. 12.3), cpeau KOTOPBIX BBIACISIIOT-
cst m3nenus upmbr URSA u ISOVER.

IInypoBble MaTepuaJbl M3TOTOBJISIOT 0€3 MPUMEHEHUS CBS3YIOIIUX Be-
IIECTB MyTeM HAOMBKM MUHEPATbHOW WM CTEKJISTHHOW BaThl B OIUIETKY, BBITIOJI-
HEHHYIO U3 METAJIJINYECKON MPOBOJIOKH, CTEKJISTHHBIX WU XJIOMIKOBBIX HUTEH.

IpommuBHbIe MaThI (cM. puc. 12.3), rTHOKHe U3IETUs, U3rOTaBIMBACMbIC ITy-
TeM OOKJIaJKM MHHEPAJIOBATHOIO KOBpa THMOKMMHM MaTepHallaMd (METaJTTMYEeCKOM
CETKOM, BOJOHEMPOHUIIAEMOW OyMmaroi, CTEKJIOTKaHbIO, acOECTOBOM TKaHbIO) U
MPOIIMBKYU U3JEIUN CTEKJISSHHBIMU WA XJIONKOBBIMU HUTAMHU. MaTbl MOT'YT TIPOIIIU-
BaThCd M 0e3 00KIajmoK. I mOKue M3enst, COCTOSIINE U3 CI0S BOJIOKHHCTOTO MarTe-
pHalia co CBSA3YIONIUM BEIIECTBOM, HA3bIBAIOTCS BOMJIOKOM (cM. puc. 12.3)

MuHepaJjioBaTHbIe MaThl B PYJIOHAX BBINYCKAIOT CIEAYIOIIUX BUIOB: C CHUH-
TETUYECKUM CBA3YIOIUM (pm = 35...75 KF/MS); IIPOLUKUBHBIE C METAJUIMYECKUMHU, TKa-
HEBBIMH, OyMaXHbBIMH  OOKJIaJKamMH, C  OOKIAAKOM H3  CTEKJIOXOJCTa
(pm = 100...200 kr/M°); U3 IITAMEILHOTO CTEKIOBOIOKHA (pm = 25...50 kr/M°); u3
HEIPEPBHIBHOTO CTEKIOBOJOKHA (pr = 80...120 I(F/MS); B BHJIC XO0JICTa U3 0a3aIbTOBO-
ro BOoKHa (pm = 15...20 kr/nm’).
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Puc. 12.3. Tennon3onsiiMOHHbIE MATEPUAIIBI
nu3 MHHepaHBHOﬁ BaThI:
1 — BOINIOK; 2 — MONYKeCTKas IJINTA; 3 — CKOPJIYIIBL;
4 — IpOIIMBHON MaT

MuHepaJioBaTHBbIE MOJYKECTKHE H MATKHe IJINTHI (cM. puc. 12.3) usro-
TOBJISIFOT C CHHTETHYCCKUM, OMTYMHBIM M KpaxMaJIbHBIM CBS3YIOIMMMH. M3menus c
CUHTCTHYECKHM CBS3YIOIIMM WMEIOT MEHBIIYIO TUIOTHOCTh, 00JIee MPOYHBI U MPUBJIC-
KaTeJIbHBI HA BUJ TI0 CPABHECHUIO C M3JCIUSIMH Ha OUTYMHOM cCBsizyromeM. CpemHss
IUIOTHOCTB [T — 35...250 kr/M°, Tertonposogrocts — 0,041...0,07 Br/(m-°C).

MunepajioBaTHbIE JKeCTKHEe IUIUTHI BBITYCKAIOT C CHHTCTUYCCKUM, OMTYM-
HBIM ¥ HEOPTAaHWYECKUM CBSI3YIOITUM (IIEMEHTOM, TJIMHOM, KUJIKUM CTEKIIOM H JIp.).
J1J1s1 TIOBBITIIEHHS] POYHOCTH M CHIDKEHUS KOJIMYECTBA CBSI3YIOIIETO B COCTAB M3JICIIHIA
BBOJISIT KOPOTKOBOJOKHUCTHIM acOecT. [lnmutel Tommuuaon 40...100 MM BBITTyCKarOT
cpenHeu IJIOTHOCTBIO 100...400 K/M° u TEIUIONPOBOHOCTHIO
0,051...0,135 Br/(m-°C).

MunepasnoBaTHble TBepAble MJIUTHI, UMEIOIIUE TTOBBINICHHYIO KECTKOCTh,
U3TOTOBJITIIOT HA CHHTETUYECKOM CBs3ytoleM ((eHOIOCIUPTE, pacTBOpPE I JUC-
nepcuu kKapObaMujHoro monumepa u Jp.). CyllecTBYyeT TEXHOJIOTHSI U3TOTOBJICHUS
TBEPJIbIX TUIUT U3 TUJIPOMACCHI (TO €CTh «MOKPBIMY» CIIOCOOOM), COCTOSIIECH U3 MUHE-
pajJbHOTO BOJIOKHA, pacTBOpa MojiuMepa, rneHoodpaszosarens. [ImuTel U3 Macchl Ku-
KOTEKyuel KOHCHUCTEHIIMH (DOPMYIOT B BaKyyM-TIpeccax U MOJBEPraroT TEIJIOBOM 00-
pabotke npu 150...180 °C. [TomyvaroT muThl oTHOCTHIO 180...200 Kr/M°, Tero-
npoBoHocTbio 0,047 Br/(m-°C), TommHoit 30...70 Mm.

CymiecTBEHHO Ba)KHBIM TSI CBOMCTB M3CIIUN SBIIICTCS OPUCHTAIMS BOJIOKOH
(puc. 12.4). HauGonee mporpeccuBHas TeXHOJOTUS (OPMOBAHMS TBEPIBIX MHHEpA-
JIOBAaTHBIX TUIMT — C BEPTHKAJIBLHON OpHEHTAIleH BOJIOKOH (puc. 12.4, 6).
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Puc. 12.4. Buasl
OPpUCHTAIUH BOJIOKOH
B MHUHCPAJIOBATHBIX HBHCHHﬁ:
a — TOPU30HTAJIbHAS,
0 — BEpTUKAIIbHAS;
B — ropprpoBaHHasi;
I — IPOCTPAHCTBEHHAS

MuHepajoBaTHbIe H3JeJUsI ¢ TOPPUPOBAHHOH CTPYKTYypoii (cMm. puc.
12.4, B), conepxaiue 10 30 % OpuEeHTUPOBAHHBIX B BEPTUKAJIHLHOM HaIlpaBICHUU
BOJIOKOH, HMEIOT II0THOCTH 140...200 kr/m°. TTo CPaBHEHUIO C IUIMTAMH C TOPU30H-
TaJbHOW OpUEHTAIMEl BOJOKOH TO()PUPOBAHHBIE IJIUTHI OTIMYAKOTCS MEHBIIECH Je-
(hOpMaTUBHOCTBIO U MOBBIILIEHHOW MPOYHOCTHIO.

dacoHHble M3JeJUsl U3 MUHEpPAIbHOW BaThl (IIUIUHAPHI, MOTYLHWIMHAPHI,
CKOPJIyIIbl, CETMEHThI) M3TOTAaBIMBAIOT HA CHHTETHYECKOM CBS3YIOLIEM CIIOCOOaMu
HAOMBKH U TOPAYETO MPECCOBAHUS B MaTPULAX.

12.5.2. Mamepuanwt u uzoenus u3 nOpU306aAHHHIX UCKYCCHBEHHBIX CHEKO.

Syencroe cTeka0 (MEHOCTEKI0) — BHICOKOTIOPUCTHIM TEIJIOM30JISIIUMOHHBIN
MaTepuai SUYeucTor CTPYKTyphl. [lodydaroT MeHOCTEKIO U3 CTEKOJIBHOTO 005, OO
HCIIOJIB3YIOT T€ K€ ChIPhEBbIE MaTEpHAaJIbl, YTO M JJII TMPOU3BOJICTBA JAPYTUX BHUIOB
CTEKJIa: KBApIEBBIN MECOK, U3BECTHAK, COAY U Cyib(har HATpusi. MOTryT UCIOJIB30-
BaThCS TAKXKE TOPHBIC MTOPOIBI: TPAXUTHI, CACHUTHI, He()EIMHBI, 00OCHTUAHBI.

[Ipu criekaHuM MOPOIITKA CTEKOJIBHOTO 0051 ¢ Ta3000pa30BaTeIsIMU — KOKCOM U
M3BECTHSIKOM — BBIICIACTCS YIIIEKUCIBINA Ta3, 00pa3yronmii nopsl. ['a3000pa3yronu-
MU T0OaBKaMHU MOTYT CIYXXKUTh TaK)Ke€ MENl WM KapOWIbl Kbl U KpeMHus. [Ipu
BBIXOJIC U3 MEUU OT HEMPEPHIBHO JBUTAIOIIETOCS Opyca OTpe3aroTcsi OJIOKU Orpese-
JICHHOW JITMHBI, HalpaBJIsieMble B TICUb OT)KHATA. biaromaps 3ToMy mpeaoTBpaniacTcs
BO3HMKHOBEHHE BHYTPCHHHMX HAIPsHKCHHM, BBI3BIBAIONINX pacTpecKuBaHue. Sueu-
CTO€ CTEKJI0O MMEET B MaTepHalie CTEHOK KPYIHBIX IMOP MEIbYaIlie MHKpPOIOPHI,
00yCJIOBIHMBAIOIINE Malyro TerionpoBogHocTs (A = 0,05...0,08 Br(m-°C)) mpu zoc-
TATOYHO BBICOKOW MPOYHOCTH, BOJOCTOMKOCTH W MOPO30CTOMKOCTU. [leHocTekmo —
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HECrOpaeMbIil MaTepUall ¢ BBICOKOH TemmepaTypocToiikoctsio — 400 °C; xopomro 06-
pabatbiBaetcs. [IpuMeHsIOT JUIsl yTEIICHHUs] OTpaXKAaloNMX KOHCTPYKIUI U KPOBEIh
3JIaHUH, TETIOU30JISLUKA TPOMBIIIEHHOTO 000PYI0BaHUs U TEIUIOBBIX CETEH, B KOH-
CTPYKLHUAX XOJIOJUITHHUKOB.

CTekJI0nop MnojayyaroT MyTeM CMEIIMBAHUS KUAKOTO CTEKJa ¢ MUHEPAJbHbI-
MU 100aBKaMH (MEJIOM, MOJIOTBIM MECKOM, TaldbKoM, 30J10i1 TOC u Ap.), TpanyIsaiuu
MOJIYYEHHOW IIMXTHI U €€ BCIyuyuBaHus npu temmeparype 320...360 °C. Crexnonop
BBIITyCKaloT Tpex Mmapok: «CJD» co cpemHeil MIOTHOCTBIO pn = 15...40 KO/M,
A =0,028...0,035 B1/(M-°C); «JI» ¢ pm = 40...80 xr/m’, A = 0,032...0,04 Br/(m-°C) u
«T» ¢ pn = 80...120 KT/MS, A = 0,038...0,05 BT/(M‘OC).

B coueranuu ¢ paziMuHBIMU CBSI3YIOIMIMMU CTEKJIONOP UCHOJIB3YIOT JJISl U3TO-
TOBJICHUS PA3JIMYHBIX WU3JECIUN, 4 TAKKE ITYYHOW, MACTUYHOM U 3aJIMBOYHOU TeM-
Jon30JsIuu (Tadm. 12.5).

Taomuna 12.5
XapakTepucTHKa U3JEIUN Ha OCHOBE CTEKJIONOpa

Pacxox cBs- Cpenusis miot-
Bupn uznenus Bun cszyromiero 3YIOIIEro Ha HOCTb M3JICIIUH Hpounocts nipn
) ng r K/ ’ cxxatnu, Mlla

CTeKJI0THuIIC I'unc 55...80 130...250 0,1...0,3

CTeKIIOCHIINKAT Kunkoe crekino 50...80 80...200 0,15...04
Crexsiobutym PacruraBnensslii Outym 50...75 120...200 0,15...0,3
CTeKI01eMeHT LleMeHTHOE MOJIOKO 55...70 120...200 0,15...0,3
Crexonoaumep TepmoruiacTsl 30...40 70...110 0,15...0,7

Hau6onee B(b(IJCKTHBHO MMPUMCHCHHUC CTCKJIOIIOpa B HAIIOJHCHHBIX IICHOILIA-
CTax, TaK KaK BBCACHHC €TI0 B IICHOILIACT IIO3BOJIACT CHHU3UTH pPaCXod IIOJIHMCpPA U
3HAYUTEIBHO MOBBICUTh OTHECTOMKOCTD TCINION30IAINOHHBIX HSﬂeHHﬁ.

12.5.3. Tennouzonayuonuvie mamepuansvt U uzoeaus
U3 6CHYUYEHHBIX 20PHBIX HOPOO

BenmyuyeHHBI MepJIUT MpeacTaBiseT cOO0M ChITYYHid TEIIOU30ISILIMOHHBIA Ma-
TepUall B BUJIEC MOPUCTHIX 3€PEH, MOJYYCHHBIN MMyTeM U3MEIbUCHUS U 00XKHUTa BOJOCO-
JIepKaIX TOPHBIX TTOPO]T BYJIKAHMUECKOTO MPOUCXOXKIEHHS (BYJIKAHUIECKUX CTEKOII).

OH xapakTepu3yeTcsi BBICOKOMIOPUCTON CTPYKTYpOH; OOIIasi MOPUCTOCTH,
BKJIIOYAsi MEX3EPHOBBIC MyCTOTHI, cocTaBisieT 90...98 %, npu o6bemMe 3aMKHYTBIX
nop He 6omnee 25 %. BHyTpu3epHOBBIE TIOPHI, KaK MPaBUIIO, UMEIOT chepuyeckyro u
niesieBUaHY0 GopMmy, ux pazmep kosedaercs ot 0,5 1o 10 Mxm.

BcenydeHHbli nepauTOBbIN NECOK UMEET MAapKH IO MIOTHOCTH OT 75 1o 500 u
TerwtonpoBoxHocTs — ot 0,047 1o 0,093 Br/(M-°C). [TepiuTOoBEIil IIECOK, UCIIOJIb3Yye-
MBIN JIJIs1 TeTUIOM3OJISLNK, UMEET HACBIMHYIO TIOTHOCTH OT 80 mo 120 KF/M3; 0oJtee
Tsokensiit (p, = 150...300 kr/M°) IpHMEHSETCS B KAYECTBE MEIKOTO 3allOTHHTENS B
Jerkux OeToHax.
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Bricokue Terion30IIMOHHBIE CBOMCTBA BCITyUYEHHOTO TIEpIUTa O0ecTieurBa-
IOT BO3MOXKHOCTh TIOJyYEHHUSI Ha €ro OCHOBE Pa3IMUHBIX H3ICIUM: IUIUT, CKOPIYII,
CerMEHTOB, Kuprnya (tadi. 12.6).

TaOmuma 12.6
XapaKTeprucTHKa TeIION30JISSIIMOHHBIX IEPIUTOBBIX HU3/ICITHIA

Cpennss ITpounocts, MIla | Temmeparypa
. TemnonpoBoAHOCTD,
Bun uznenmii IJIOTHOCTb, 0 PUMEHEHUS,
3 Bt/(M-"C) pH pH U3- 0
KI/M C
CXKATUU rube

BurymornepauT 200...300 0,07...0,087 02..030.15..02| ©" _160%” -
[Inacronepaut 120...300 0,052...0,08 0,3...1,3]0,15...0,9 Ho 200
[{emeHnTONIEPIUT 225...350 0,065...0,081 - 0,2...0,3 Ho 600
CTeKionepiuT 180...300 0,064...0,093 0,3...1,2| 0,2...0,7 600...700
CuukaTonepyiuT 350...600 0,081...0,105 09...24 - 750...800
Kepamonepnut 250...400 0,076...0,105 0,3...1,0 - 875
Kepamoniepiurodocdar | 200...500 0,07...0,087 0,3...0,5 - 1150

BenyuyeHHBIN IEpauT B U3AENHSIX BBIMOJIHSIET POJIb BHICOKOMOPUCTOTO 3aI0Ji-
HUTEJS, TOTOMY €ro KOJIMYECTBEHHOE cojiepKaHue B (POPMOBOYHBIX CMECSX OTMpe/ie-
JISIeT MOPUCTOCTh U3JIETUHN, UX CPEIHION0 TUIOTHOCTh M TEIJIONPOBOAHOCTh. Buj cBs-
3YIOIIEr0 TAKKE€ OKAa3bIBAET BIMSHUE Ha OCHOBHBIE CBOMCTBA M3JIEJIHM, HO TJIABHBIM
o0pa3oM ompeesieT UX TeMIepaTypy NPUMEHEHHUS.

B 3aBuCMMOCTH OT MPUMEHSIEMOTO BSDKYIIETO M3/ENMsS U3 BCIYYEHHOTO Iep-
JUTa TMOJPA3JCISIIOT Ha JIBa THUIA: 0e3000cucosble (OUTYMOIIEPINUT, MIIACTONEPIIUT,
EMEHTOMNEPJIUT, CUIIMKATOINEPIIUT, CTEKIIONEPIIUT U JIP.) U 00xcuco8vle (KepaMoriep-
JuT, Kepamornepautodocdar, TEpMOIEPIIUT).

[IpHMEHSIOT MePINTOBBIC M3AETHs MTsl Xaagousomsiuu (10 — 200 °C), a Taxxke
JUISL TETJIOBOM M30JIsIIIuu Tipu cpennux (10 600 0C) 1 Bbicokux (10 1150 0C) TEeMIIe-
paTypax.

BenyuyeHHbI BEPMUKYJIUT MOTYYalOT U3 THAPOCIION (MarHe3uaabHBIX, ajTo-
MUHUEBBIX, JTUTUEBBIX) BCIyYMBAaHUEM MPU HATPEBAHUM B PE3YJIbTaTe HCIAPECHHUS
MEKIIAKETHOU BJIary.

TernonpoBoIHOCTh BEPMUKYJIUTA 3aBUCUT OT HACHIITHOM IMJIOTHOCTH, pa3Mepa
3epeH U HaxoxuTes B mpexenax 0,056...0,07 Br/(m-°C).

N3 BcydyeHHOTO BEPMHKYJIUTA WU3TOTABIMBAIOT PA3IMYHbIC M3JEIH, MIPUMeE-
HSIS B KAYECTBE CBSZYIOMIETO OMTYM, )KHIKOE CTEKIIO, MOPTIAHIIIEMEHT, TUaTOMUT U
ux komOmHanuu. CBOWCTBa HambOoJee PAacIpOCTPAHCHHBIX W3JCIUN TPUBEICHBI B
Tabn. 12.7.
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Tabmuma 12.7
OCHOBHBIC CBOMCTBA M3CIIMIA U3 BCITyYCHHOTO BEPMHKYJINTA

Cﬁiﬂolfﬂ Tennomnpo- [Ipounocts, Mlla Temnepary-
Bun uznenuit HOCTE Bo,uHocOTL, - - pa npuMeHe-
3 Br/(M-"C) pu ©xa pu U3rude usi, °C
KI/M TUU
butymoBepMUKYIUT:
B H3IEIUAX 250...310 0,08 - 0,2...0,25 -50 mo + 60

B MOHOJMTHOH wm3o0ig- | 500...600 | 0,09...0,11 04...0,6 0,2...0,25 -50 mo + 60
005071

Kepamosepmukymnurossie | 300...400 | 0,07...0,09 | 0,5...1,0 0,2...0,5 flo 1100
Bepumuxymtossic  wsne- | 550 300 | 007..009 | 0.4...0.6 0,2 Jlo 500
JINA HA ) KUAKOM CTCKIJIC

iﬁSeCTOBepM“KYHHTO‘ 250...350 | 0,07...0,09 . 0,18...0,26 -
HemermHo- 400.500 | 0,08...0,10 | 0.5...1.0 ] 1100
BEPMUKYJIUTOBBIE

CtpyHut 100...150 | 0,05...0,06 - - Ho 50

CTpyHHUT — TUJIOTHO YMAaKOBAaHHBIM B TMOJUATUICHOBYIO IUICHKY M IPOIIUTHIM
BCIIYYEHHBI BEpMUKYIUT. B pe3ynpTare noiaydaercs u3eivue B BUAE Mara.

Marepuaiibl Ha OCHOBE BCITYYEHHOI'O BEPMUKYJIUTA MPUMEHSIOTCS AJISI U305~
AW TOPSAYUX MOBEPXHOCTEN B BUJIE IITYYHBIX U3JEIUN U TOPKPET-MACC, B KAUECTBE
TEPMOBKJIAJBIIIEH B OTPAXTAIONINX KOHCTPYKIMSAX 3[aHUMU, JUIS MOTYYEHUSI KOHCT-
PYKIIMOHHO-TETION30JISIIIIOHHBIX OETOHOB.

Temion3oasiuOHHbIE JIerKHe 0eTOHbI TOTOBAT U3 MOPUCTOTO 3aNIOJIHUTENS —
BCIIYYEHHOT'O TMEPJIUTA, JISTKOTO KepaM3UTa WM BEPMUKYJIUTA U MUHEpAILHOTO (pe-
K€ OPTaHUYECKOTO0) BIKYIIETO.

12.5.4. Aueucmote 6emonot

Syencrbie 0€TOHBI — TETUIOM3OJIALIMOHHBIE BHICOKOTIOPHUCTHIE MaTepuaibl Ha
OCHOBE MUHEPAJIbHBIX BSDKYILIHX BELIECTB U KPEMHE3EMUCTOr0 KOMIOHEHTa. B kaye-
CTBE BSDKYIIETO B OCHOBHOM HCHOJIBb3YIOT LIEMEHT, pexe runc (0e3aBTokjaBHas 00-
paboTKa MpH HOPMaTIbHOM AaBiIeHnu u Temmeparype 90 °C), a Taxxke M3BeCTb (aBTO-
KIaBHas 06paborka npu gasiernu 0,8...1,6 MITa u temmeparype 180...200 °C). B
KayecTBE KPEMHE3EMHCTOTO KOMIIOHEHTa NPHUMEHSIOT KBapLEBbIH IECOK, 3011y-
YHOCAQ, KUCJIbIE METAJUTYPrUYEeCKHUE IIIaKH, OTXO bl TIMHO3EMUCTOIO IPOU3BOICTBA.

[To cnocoOy mopooOpa3zoBaHus sIYEUCTbIE OETOHBI MOTYT OBITH MOJIYYEHBI 2a-
3000pazosanuem (Ta300€TOH, Ta30CUIIUKAT), neHooOpa3zoearuem (MIEHOOETOH, MEHO-
CUJIMKAT) U aspuposaruem (a3pUPOBAHHBINA SUCUCTHIA OCTOH).

Tennon3oasuOHHbIE AYEUCThble OETOHBI MOMYYalOT CPEAHEH IIIOTHOCTHIO
100...500 kr/m®. DTH GETOHBI MMEIOT HH3KYIO TEIUIONPOBOIHOCTb, HOCTATOUHYIO
MapKy MO MPOYHOCTH, HU3KOE BOJIONOTJIONIEHHE, MOPO30CTOMKH, 00JIaJal0T XOPOIIeH
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I'BO3JIMMOCTBIO, TOBBIIIIGHHOM OrHECTONKOCTBIO.

Tennon3onsauoHHbIEe STYEUCThIE OCTOHBI MPEAHA3HAYCHBI JJIS YTEIJICHUS T10-
KPBITUI U TIEPEKPBITUNA, CO3IaHUS TEIUIOU30JISIIIUOHHOTO CJI0SI B MHOTOCJIOMHBIX CTe-
HOBBIX KOHCTPYKIIUSX 31aHUM.

12.5.5. Acbecmocooepircawjue meniou3onayuoOHHble MAmMepuaIbl U U3oeaus

Acbect — MUHEpa BOJIOKHUCTOTO CTPOCHHUSA, CIIOCOOHBINA MPH MEXaHUYECKOM
BO3JICICTBUH pa3leisIThCsl Ha TOHYaNIue TpyOku (PpuoOpsl), UMEIOIINEe BHYTPEHHUN
. 10

nuametp 30...60 A u remamii 300...400 A (A =10 " m).

B 3aBucuMocTH OT JJIMHBI BOJIOKOH acoect nmoapasacsiCTCs Ha BOCCMb COPTOB:

CopracGecra | om vV VI VI VI
Jlnka 6 12 9 55 25 10 07 Henopu
BOJIOKHAa, MM pyeTcs

BBenenue acbectoBoro BOJOKHA B (DOPMOBOUHBIE CMECH MPHU H3TOTOBICHUU
TETJIOU30JIAIIMOHHBIX MaTepUajoB CIHOCOOCTBYET CHUKEHHUIO CpEeIHEH IUIOTHOCTH,
MOBBIIICHUIO TTPOYHOCTH, a TaK¥Ke MPEAOTBPAIICHUIO TPEITMHOOOPA30BaHU ST U3/IEITHI
B MIPOIECCE U3TOTOBJICHUSI M DKCILTyaTallWu.

AcOectocoaepkaliye TeIUIOU30JAIMOHHBIE MaTepualbl BBITYCKAIOT B BUJE
U3eUi (TUIUT, CKOPIYT, CETMEHTOB) U CyXHX CMECeH, MpeaHa3HAaYeHHBIX JIJIsl YCT-
pOMCTBA MACTUYHOW M30JISIMU. [[pUMEHSAIOTCS 3TH MaTepUalibl B OCHOBHOM JIJIS TEMI-
JIOBOW M30JIILUU TPYOOIPOBOJOB, KOTEIBHBIX U JP.

Ac0ecTOU3BECTKOBOKPEMHE3eMUCTbIe M3eausl (M3BECTKOBOKPEMHE3UMHU-
ctoie m3aenus MKW) nonyyator u3z acoecta, M3BECTU U KPEMHE3EMHUCTOTO KOMITOHEH-
Ta (TIecKa, Tpernesa Wik IMaTOMUTA) C MPUMEHEHHEM aBTOKJIaBHON 00pabOTKH.

Ac6ecToI0JIOMUTOBbIE MaTepHaJbl (COBEJMT) SBIISIOTCA y Hac HaubOoliee
pacnpocTpaHEHHBIM acOeCcTOMAarHe3ualbHbIMU MarepuaiamMu. CheIpbeM JIS TPOU3-
BojicTBa coBenuta ciayxkar noioMutT (CaCO3-MgCOs3) u acbect (B xosnmuectBe 15
%). lomoMuT mosBepraroT CI0KHON mepepaboTke, KOTopasi BKIIOYAET O0XKHT, rare-
HUE 000KEHHOTO JTOJIOMUTA, KAPOOHHU3AIMIO TMOJTYYEHHOTO JOJIOMUTOBOTO MOJIOKA C
MCITOJIB30BaHNEM Ta3oB, coaepxkammx CO,. KoHeUHbIM NMPOAYKTOM XHUMUYECKOH Iie-
pepabOTKU JOJIOMUTA SIBISETCS YETHIPEXBOJHBIM OCHOBHBIM KapOOHAT MarHus
MgCO3-Mg(OH),-4H,0, xotopsriii BMecTe ¢ ocaxkacHHbIM CaCO3 cocTaBisieT 0CHO-
By coBenuTa. Cyllika U TPOKaJTuBaHUE UMEIOT 1EIbI0 JEeKapOOHU3AIMI0 MarHe3uab-
HOW COCTaBJISAIOIIEH. biraromaps mMpoKajJvBaHUIO CHUXKAETCS THIOTHOCTh U TETUJIONPO-
BOJTHOCTh, & TEMIIEPATypOCTOMKOCTh MoBbIIaeTcss. COBENUT B BUJIC U3JCIUNA U TIO-
pOIIIKa MPUMEHSIOT JJI U30JISIIUHA MPOMBIIIJIEHHOTO 000PY/I0BaHUS MPU TEMIIepaTy-
pax 10 500°C.

MoHTa:kHbIe ac0eCTOBbIe MATEPHAJIbI BHIITYCKAIOT B BUJIE JIUCTOB U PYJIOHOB
n3 ac0ecTOBOTO BOJIOKHA; MHOTJA BBOJSAT HAIOJHUTENIh W HEOOJBIIOE KOJIUYECTBO
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CKJICMBAIOIIMX BELIECTB (Kpaxmala, Ka3euHa U Ap.), Mmoyydas acOecToByro Oymary,
KapToH, IHYyp. HOTJa TPUMEHSIOT alIOMUHUEBYIO (DOJIBIY B KAYECTBE OTpaskaTenen
B BO3/YIIHBIX MPOCIONKAX CIOUCTHIX OTPAXKIAIONIMX KOHCTPYKIHMW 3MaHUNA W IS
TETUTOM30JISIIUH TPOMBIIIIJICHHOTO 000PYAOBaHUS M TPYOOIIPOBOIOB TPU TEMIIEpaTy-
pax 1o 300 oC.

AchecTocoep:kalue Macchl J1JIsi MACTHYHON TeMJIOU30JISIIIUN H3TOTOBIIS-
IOT U3 CMECH BOJOKHHUCTBHIX MaTepHalioB (acOecTa, MUHEPATBHOTO BOJIOKHA) C HEOP-
TaHUYECCKUMHU BSDKYIIMMHE, 3aTBOPSIEMBIMUA BOJION. VX TPUMEHSIOT IS W3OJISIAHA
MIPOMBIIIIIEHHOTO 000PYAOBaHMSI i TPYOOIIPOBOIOB C YUETOM TEMIIEPATyphl Y TPAHHMII
TEIUIOU30JISIIIUOHHOTO CIIOSI.

Mumnepanosammuyio cmecv TPUTOTOBISIOT W3 MHUHEpPATbHOW BaThl, acOecrta,
TOHKOJMCIIEPCHOW TIWHBI W TopTiaHaneMedTa. CpenHsis MIOTHOCTh W3OJSIUU B
CYXOM cOCTOSHHH - 400 KI/M°, TeIIONPOBOAHOCTS - He 6omee 0,28 Br/(m-°C).

Acbecmoouamomumoswliii. nopowiox TPEACTaBIsIET coboi cMmech acbecta
(15 %), monororo muatomMuTa M Tpenena (85 %) wHOrAA ¢ J00aBKaMH JIPYrUX Be-
1IecTB (0TXO0/I0B aCOOIIEMEHTHBIX 3aBOJIOB, CJIOJbI). [ITOTHOCTD TEMIOU30JIAUN —
400...600 xr/m°, TerwonposoxtocTs — 0,093...0,21 Br/(m-°C).

Cogenumoswiii nopoutok — 3T0 CMECh JIETKOTO OCHOBHOTO YTJIEKUCIIOTO Kallb-
ust ¢ acGecToM, mpUMeHsieMast Iy Temmeparypax 1o 500 °C. TotoBas coBemmToBast
TEIION30LLHS HMEET CPEIHION IIOTHOCTE 450 Kr/M® U TeIIONpoBOIHOCTH He 6O-
nee 0,098 Br/(m-°C).

Acbecmomacnezuanvuviii nopoutok (HbIOBETH) TOTOBAT B BHUJIE CMECH JIETKOTO

OCHOBHOTO YIJICKHCJIOTO KaJbIlMs C acOECTOM U MPUMEHSIOT MPHU TeMmIepaTypax 0
0
500 “C.

12.5.6. Kepamuueckue mennou3zonayuonHle uzoeaus

OTOT BUJ TEIUION3OJIALMOHHBIX MAaTEPUAIIOB IPUMEHSIOT ISl yCTPOMCTBA TEI-
JIOBOM U30JIALMU IPOMBILUIEHHBIX I1€YEW U TEIUIONPOBOIOB.

Kepamuueckue TemION30ALMOHHBIE W3JIEIHsI U3TOTOBJISIOT MyTeM (opMoBa-
HUS, CYIIKH U 00kura. Bolcokasi MOpUCTOCTh cO3AaeTcs MyTeM BBEACHUS B (POpMO-
BOYHYIO Maccy NeHOOOpa3oBaTesel, BHICOKOIIOPUCTHIX HAMOJHUTENEH U BbIrOparo-
IUX 100aBOK. 3aKpeIIeHUE MOJyYeHHONW CTPYKTYphI IOCTUTAeTCsl B MPOLIECCE CYIIKU
u oOxwura. [lo cpaBHEHHIO C JAPYrMMH TEMJOM3O0JALIMOHHBIMU MaTepuajlaMu OHH
MMEIOT BBICOKYIO MPOYHOCT U TEMIIEpaTypocToiikocTs 10 900...1600 °C. B kadect-
BE€ CBIPbS UCIIOJIB3YIOT TUATOMUT, TPETEI, OTHEYIIOPHYO IJIMHY, IIEPJINT.

B Tabn. 12.8 npuBeneHsl OCHOBHBIE BUIBI BHICOKOMOPHUCTHIX KEPAMUYECKUX H3-
JeNMi, HalleqMX Haubojiee MMUPOKOE MPUMEHEHUE B MPOMBIIUIEHHON TEIION30J1s-
LUH.
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Tabmuma 12.8
OcHOBHBIC BUIBI KEPAMUYECKHUX TEIUIOU30JISAIIMOHHBIX U3ICTUI

ITokazarenn OCHOBHBIX CBOMCTB
B s it Cmioco6 Cpenusis [Ipounocts | TemmonpoBogHocTs | Temmeparypa
Shaa opoo0pa3oBaHuUs IUIOTHOCTb, MIpHU CxKa- ipu 350 oC, MIPUMEHEHUS,
Kr/M> tnu, Mlla Br/(m-°C). °C
JlnatoMuTOBEIE 500...600 0,6...0,7 0,116...0,119 850...900
IlamotHbIe (amomMo- | Beiropanue no6aBok
CHTMKATHELE) (ommIoK) 1000 2,0...2,1 0,49...0,5 1200...1250
KopyHoBbIe 1200...1300 | 3,0...3,5 1,2...1,3* 1400...1500
[IMamoTHBIe (amfoMo- | Briropanue mo6aBok
crTKaTHbIE) (neHonoMCTHpOa) 400...800 1,0...2,0 0,25...0,45 1150...1200
WJIH CIOCO0 caMoyT-
KopyHnossie OTHATOIHXCS MACC 700...1000 3,5...4,0 0,51...0,8% 1500...1600
JIMaTOMUTOBBIE 350...450 0,6...0,8 0,09...0,11 850...900
Hamortbie (amoMo- | o 060as0parme | 400...800 | 0,9...2,5 0,2...0,5 1150...1200
CUJIMKATHBIE)
KopyH10Bble 800...1000 | 0,3...0,35 0,56...0,95* 1500...1600

Ipumeuanue. Tennonpogodnocms npu cpedneii memnepamype 600 °C.

12.6. OpranuyecKkue TenJOU30JAMOHHbIe MaTePHUAJIbI M U3/1eJIHsl
12.6.1. Tennou3onayuonHnvle Mamepuaibl Ha OCHOBE OPeBeCUHbL

JpeBecHo-BosioKkHUCTBIE TWIATHI (JIBII) nmpou3BoasT u3 HEAETOBOU JpEBECU-
HBbI, OTXO/IOB JIECOITUJIEHUS U I€pPEBOOOPAOOTKH, a TakKe U3 OyMa)KHOU MaKyJaTypsl,
COJIOMBI, cTeOsiel KyKypy3bl. [I[pOM3BOICTBO COCTOUT U3 M3MENbUEHHUS MaccChl, (op-
MOBAHHUSI U3 HEE U3JICNIUN U UX TETIOBOM 00pabOTKH.

B 3aBucumoctu ot cpeaneit miotnoctu JABII paznenstor Ha Bunbl: msirkue (M)
co cpenHeil IIOTHOCTBIO He Goiee 350 kr/m°; momyrteepabie (IIT) — He meree 400
kr/m>; tBepapie (T) — He Menee 850 kr/M° u cepxtBepmbie (CT) — He Menee 950
kr/m°. TemmonposoxrocTs mwinT 0,053...0,093 Br/(M-°C). Bogocroiikocts Beex JIBII
He BBICOKA, Mpe/IeIbHas Temmeparypa npumenenst — 100 °C.

JpeBecHo-cTpyxkeunbie MINThI (J{CII) u3roToBasoT myTeM ropsiuero rnpec-
COBaHHUsI Macchl, cogep:xkaiieit okoso 90 % OpraHMYecKOro BOJOKHUCTOTO ChIPbS
(damre BCEro MPUMEHSIOT CIENHAIbHO MPUTOTOBICHHYIO JIPEBECHYIO IIEPCTh) U
7...9% cunTeTnyeckux cMoin (peHosopopManbAECrUAHBIX U Ap.). ns ymydineHus
CBOMCTB IJTUT B CHIPbEBYIO Maccy A00aBISIOT THAPOPOOU3HPYIOLIUE BEUIECTBA, aH-
TUCENITUKA U aHTUITUPCHEI.

JKoBaTa — OJIMH U3 NMEPCIEKTUBHEHUIITUX COBPEMEHHBIX TEIUIOU30JISIIMOHHBIX
MaTepHuasoB, MOJYYECHHBI U3 BTOPUYHOTO CHIPhS U OBITOBBIX OTXOJ0B (Oymaru u
KapToHa). DKOBaTa SBISICTCS HCaJbHBIM 3aMEHHUTEJIEM TPAIUIIUMOHHBIX YTEIUTUTE-
JIeil: MUHEpaJIbHOM BaThl, CTEKJIOBATHI U T.J. CpenHee 3HaueHUe TeIIONPOBOIHOCTH
cocrassier 0,041 Br/(m-°C), HachimHas mIoTHOCTH 35...65 Kr/M°. DKkoBara TPYJIHO
cropaema, 4To OOyCIIOBJIEHO J00aBKaMU aHTUIIUPEHOB, 00JamaeT OMOCTOWKOCTHIO,
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3BYKOMOTJIOIIAIOIIUMHU CBOMCTBaMHU.

DOuoOPOTUT — TUIUTHBIA MaTepuai U3 JPEeBECHOM IIEPCTH U HEOPTraHUUYECKOro
BSDKyIIlETo BemiecTBa. JlpeBecHyro mepcth (cTpyxky mmuHo 200...500, mmupuHoit
2...5 u tommuuo# 0,3...0,5 MM) MOJTy4yarOT Ha CINEUMAIBHBIX CTaHKAaX, MCIOJIb3Ys
KOPOTKHE OpeBHA €JId, JIUIIbI, OCUHBI UJIU COCHBI.

Bspxyium darie Bcero CiyKUT MOPTIIAHALIEMEHT M pacTBOP MUHEpaU3aTopa —
XJIOPUCTOrO Kasblsi. DopMbI ¢ Maccoil MOCIe0BATENBHO MPOXOIAT KaMepy Hadeca,
MIPECCOBOYHBIN BaJl, IOCT Pa3/CNIKU HA IUTUTHI, KAMEPY TBEPJCHUS U CYIIKH. BiaxHOCTh
IIEMEHTHO-(DUOPOTUTOBBIX TUTUT OrpaHUYMBaeTCs. [IMTHI BBITYCKAIOT CpemHel IIoT-
Hocteio 300...500 Ko/, terutonpoBogHocThIO 0,08...0,15 BT/(M‘OC), C TIPEIeIIOM
npounoctu nipu u3rude 0,4...1,2 MIla. Tommmaa ot — 25, 50, 75, 100, 150 M.

[1nuThl TPUMEHSAIOT ISl TEIUIOM3OJSIUU OTPaXKIAIOIINX KOHCTPYKIUHU, st
YCTPOMCTBA MEPETOPOJIOK, KAPKACHBIX CTEH U MEPEKPHITUN B CyXuX ycioBusix. Ouod-
POJIUT XOpOoIIo 00padaThIBaeTCs - €ro MOXHO MUJIUTh, CBEPJIUTH, B HETO MOKHO BOU-
BaTh I'BO3/IH.

Ap001UTOBBIE W31eJUsl U3TOTOBIISIIOT U3 OPTIAH/IIIEMEHTA U OPTaHUYECKOTO
KOPOTKOBOJIOKHUCTOTO CHIPhS (IPEBECHBIX OMUIIOK, JPOOICHON CTAHOUHOM CTPYKKU
WM LIETBI, CEYKH COJIOMBI UJTU KaMbIIla, KOCTPBI U Jp.), 00pab0TaHHOTO pacTBOPOM
MUHEpaan3aTopa. XUMHUUYECKUMHU JOOABKaMU CIy>KaT: XJOPUCTHIN KaJdbIlui, pacTBO-
pUMOE CTEKJIO0, CEPHOKUCIBIN TTIMHO3eM. [I[pUMEHSIOT TEeTTON30ISIIIMOHHBIN apOOIUT
IIOTHOCTBIO 10 500 Kr/M° 1 KOHCTPYKIIMOHHO-TETUIOU30JISIIUOHHBIN INIOTHOCTBIO 10
700 kr/m°. IIpounocts apbonura mpu cxatux — 0,5...3,5 MIla, mopu nsruGe —
0,4...1,0 MITa; temonposoxsocts - 0,08...0,12 Bt/(M-°C).

12.6.2. Tenﬂousoﬂﬂuuounbw mamepuailbl HA OCHOBE MECMHO020 CblpbA

JIJis IpOU3BOJICTBA TEIUIOM3OJISILIMOHHBIX MAaTEpUaoB MPUMEHSIOT CIEIYIOLIUE
BUJIbl MECTHOTO CBHIPBSI: KAMBIIII, JIbHAHYIO KOCTPY, CTEOIN XJIOMYAaTHUKA, COJIOMY U T.II.

Topdsinbie U30JAUMOHHBIE U3eJUsl U3TOTABIMBAIOT B BHUJIE TUIUT, OJIOKOB,
CKOpJyn U cerMeHToB. CpeaHss MI0THOCTh Takux mu3aenui 150...430 Kr/M°, TerIo-
nposoxsocTs 0,04...0,08 Br/m-°C. TIpUMEHSIOTCS 9TH MaTepHaibl s TEILIOBOIL
U30JISIIUN KOHCTPYKIIMN TPOMBIIIJICHHBIX 37aHUHM, XOJOAMIBHBIX YCTaHOBOK, MPO-
MBIIILTCHHOTO 060PYIOBAHMS U TPYOOIPOBOLOB ¢ TeMIrepaTypoii ae Gomee 100 °C.

KaMbIIIMTOBbBIE TEIIOU30JIAIHOHHBIE W36 THA (KAMBIIINT) U3rOTaBINBAIOT
u3 CcTeOJie Kamplllla MyTeM MPECCOBaHUS M CKPEIUICHUSI CTaIbHOM OIMHKOBAHHOM
MPOBOJIOKOM. JIJIsl MpeoTBpAIlleHUs] THUCHUSI KaMBIIITUTOBBIE U3JEIHS MPOMUTHIBAIOT
PacTBOPOM 3KEJIE3HOTO KyIopoca.

N3 xamplmumTa U3rotaBiauBaioT mwikThl (puc. 12.5) aunoit 2000...3000, mwmpu-
Hor 800...1000 m TommmuoM 50...100 MM, cpenneit mnotHoctu 175...250 KT/M

[Ipenen mnpounoctu mnpu  wi3rnbe 1wt 0,5 Mlla, TemIonpoBOAHOCTH
0,058...0,093 Br/(m-°C).
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Puc. 12.5. KamprmuroBas rminra

JIbHOKOCTPUYHBIE IUIUTHI MTOIYYaIOT U3 JIBHIHON KOCTPHI IIyTEM €€ pa3MoJia
B BOJIHOH cpene, Ojaromapsi ueMy OHa IpPEBpaLacTCsl B BOJIOKHUCTYIO Maccy. s
yJIydlIEHUs] CBOMCTB u3Aenuil B (OPMOBOUYHYIO Maccy BBOIAT 5...7 % rpyboro
JILHSIHOTO BOJIOKHA U MPOKJIEUBAIOT TUAPODHOOHBIMH JI0OaBKAMH.

W3 nenust, noaydeHHbIE U3 JbHSIHON KOCTpPBI, 00J1adat0T HU3KON CpeHEN III0T-
Hocteio (200...220 kr/M°), Hu3Koil TeronpoBoaHoctbio (0,05 BT/(M‘OC)). IIpenen
npoyHocT npu u3rude paseH 0,4 Mlla. I'maBHBII HepOCTaTOK — OOJIBIIOE BOJOIO-
riomieHue, gocturaromiee 20 %.

[InmuTel NPUMEHSIOTCS I TEIUIOBOM M30JSLIHAHA OIPAKIAIOMIMX KOHCTPYKIUN
JIEPEBSIHHBIX JIOMOB, MOKPHITUN TPOMBIIIJICHHBIX 3IaHUA.

Boiiiok — rpyrina opraHM4eCKUX TEIJIOU30JSIMOHHBIX MaTEpUaIoB BOJOKHHU-
CTOrO CTPOEHUS MOJ OOIMMM Ha3BaHUEM. /[l moydeHus: BOMJIOKA UCTIONb3YIOT CHH-
TETUYECKUE BOJIOKHA, BOJIOKHA >KMBOTHOTO (ILIEPCTh) WM PACTUTEIBHOIO POUCXOXK-
JEHUS.

Haubomnee sppexkTuBHBIMU, ¢ TOUKU 3pEHUS TETIJIOU30JISIIMOHHBIX KA4eCTB, SIB-
JISTFOTCS OTXObl CHHTENOHA (CMEIUATBHOTO YTETUTUTENS OJICXKIbl), IIEBEIUH (JIbHSIHAS
MaKJIs), CTPOUTEIIbHBINA BOMIOK (ITOJOTHHMILA M3 CKAaTAaHHOM IIEPCTH >KUBOTHBIX WIIH
MaThl U3 TIOJUATUIICHOBOM IIJICHKU, HAOUTHIE OTXO/IaMU CUHTETHUYECKOTO0 MeXa, HUTS-
HBIX OTXOJIOB) WJIM BOWJIOK M3 CHHTETMUYECKHUX BOJOKOH. CpelHss TUIOTHOCTh TaKUX
marepuaios — 10...80 KF/MB, teronpoBoaHocTh — 0,03...0,07 BT/(M‘OC).

OTU MaTepualbl TOPIOYU U MPUMEHSIIOTCS, TJIABHBIM 00pa3oM, B JIEPEBIHHOM
JIOMOCTPOEHUM B CEJIbCKOXO3AMCTBEHHBIX MOCTPOMKAxX MJisl YTEMJIEHUs Hapy>KHbIX
JBEpel, OKOHHBIX KOpOoOOK. OHM HEAOPOru, IpH XOpOoUIed mapo-, TUAPOU3OIISILIUU
JIOCTATOYHO JTOJITOBEYHBI.

12.6.3. IlonumepHovle meniou3onauuoHHble MaAmMePuUabl
(2a30HanoiHeHHblE NIIACMMACCH)

["a3oHanoMHEHHBIE TIACTMACCHI MPEICTABISIOT COO0M MBYX(a3HbIE CHUCTEMBI,
COCTOSIIUE U3 TTOJIMMEPHON MaTPHUIIBI U Ta30BOM (pa3bl.
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[To xapakTepy NOPUCTOCTH MOJUMEPHBIE TEMIOU3OISIMOHHBIE MaTepUalbl
pa3ACIISIIOTCS:

- Ha SYCUCTBIC WJIM TIEHUCTHIE TIACTMACCHI (neHoniacmel), UMEIOITUE TIpe-
UMYIIIECTBEHHO 3aMKHYTYIO TIOPUCTOCTh STYEUCTOTO CTPOCHUS,

- Ha MOPHUCTHIE IJIACTMACCHl (noponnacmet), IOPUCTasT CTPYKTypa KOTOPBIX
CJIO’)KE€HA B BUJIE COOOIIAIOITUXCS SUEEK WM MIOCKOCTEH;

- Ha comonaacmul C TTIOPaMU TEOMETPUUECKHU MPABUIILHON (POPMBI (COTaMH).

B stuenctpix minactmaccax mopsl 3aHumarot 90...98 % o6bema MaTepuana, a Ha
CTECHKH TpUXOAUTCS Bcero jumib 2...10 %, mosTomMy suencThie TIacTMAacChl OYEHb
JIETKA ¥ 06IagaioT Manoi Terwtonposoaaoctsio (0,026...0,058 Br/(M-°C)). B To xe
BpeMsI OHU BOJOCTOWKH, HE 3arHMBAIOT; KECTKHE MEHO- M MOPOIIACThl JOCTATOUYHO
MIPOYHBI, THOKH ¥ 371acTHIHBI. OCOOCHHOCTHIO TEIMIIOW30JIAIIMOHHBIX TJIACTMACC SIBJISI-
€TCsl OrpaHUYEHHAs TEMIIEPATyPOCTONKOCTh. BOJBIIMHCTBO U3 HUX FOPIOYH, IOITOMY
HE0OXO0UMO TIpeAyCcMaTpUBaTh KOHCTPYKTHBHBIE MEphI 3alllUThI MOPUCTHIX IIjIa-
CTMAaccC OT HEMOCPEACTBEHHOTO ACHCTBHS OTHS.

SdencTsie MIACTMACChl B BUJAE IUIMT M CKOPIYN MPUMEHSIOT ISl YTEIICHUS
CTE€H M MOKPBITUH, TETIJIOU30JISINU MTPOMBIIIJIEHHOTO 000 PYyI0BaHUSI U TPYOOIIpO-
BOJIOB IIpH Temmeparypax 110 60 °C.

Teron30sIMOHHBIN CJIOM MEHOIIacTa TOJIIMHOMK 5...6 ¢cM, UMEIOIIUI Maccy
okoio 2...3 kr/mM°, — SKBHBaJeHTEH cioio 14...16 cM M3 MHHEpAIbHON BATHI HIIH
staercToro Oerona. IlostomMy Macca | M® TPEXCIOHHOM TAHENH, YTEIUICHHOM SueH-
CTOM mjacTmaccoi, camxkaercs Ha 20...50 kr.

[TopucThie miacTMacchl MOXHO TMWIHUTh, pe3aTh OOBIYHBIMHU CIIOCOOaMH, a
TaK>Ke MPOBOJIOKOM, HAarpeBaeMOM JIEKTPUUECKUM TOKOM. OHU XOPOIIO CKICUBAIOTCS
c 0eToHOM, acOOIIEMEHTOM, METAJJIOM, JPEBECHHOW. DTO 3HAYMUTENIHLHO YNPOIIACT
M3TOTOBJICHUE KPYIHBIX MaHeNel OTpaKJalouX KOHCTPYKIIUM.

B Ta6in. 12.9 npuBeneHsl CBOWCTBA NIEHOIIACTOB M3 HAMOOJIee MTUPOKO PACIIPO-
CTPAHEHHBIX MTOJIMMEPOB.

Tabmwnma 12.9
XapaKTepUCTUKH MMEHOILIACTOB

IInoTHOCTH Hig:f{[gg; Cpennnit
[Tommep nojumepa, JTaMeTp
3 MEeHOIIIACTa,
r/cm 3 op, MM
KI/M

[Tonuctupon 1,05 16...250 0,92...0,2

[MonudtHineH 1,01 35...200 -
[HonuBuHUIXIIOpH ] 1,38 50...250 0,1...0,3
[Tonmmyperan 1,20 50...200 0,1...2,5
®enonpopManbaeruiHas cMoia 1,2...1,3 20...200 0,2...5,0

KapOamuiogopmanbaeruisas cMoia 1,2...1,3 5...20 -

IIeHOmOIUCTHPOIT — JIETKHI TIJIACTUK, U3TOTOBIISIEMBIM U3 MOJMCTUPOIIA C ITOPO-

3
oOpazoBateneM. [[eHOTOMMCTUPOIT UMEET CPETHIOO TIOTHOCTH JI0 25 KI/M™, CTOEK K HC-
TUPAHUIO, 00JIaZaeT HU3KUM BOJIOTIOTIIONICHUEM (110Ju %), TPYIHO BOCILIAMEHSIETCH.

200



Henocratkom martepuana siBisieTcs: ycaaka. [[puMeHseTcsi B TPEXCIOWHBIX CTEHOBBIX
MAHEJSIX COBMECTHO C YKECTKMMH MHHEPAJIOBAaTHBIMU TUIMTAMHU, TIPU TETIOU3OJISIINN
CTEH M KpOBeJb. Takue CTCHOBBIC TTAHEI M, Ha3bIBACMBIC COHJIBUY, TIOJTYYMIA OYEHb IITH-
POKOE pacmpoCTpaHEHHE OCOOCHHO B CTPOUTEIBCTBE MPOMBINUICHHBIX 3IaHUA U CO-
opyxeHuil. OCHOBHBIE THUITbI COH/IBUY-TIaHENEN TpeicTaBieHbl B Ta0i. 12.10.

Taomuma 12.10

Pa3zmep u TUIbI COHIBUY-TIAHEIEH

Mapxku nanenei [Hupuna, JltmHa, MM TomnmuHa, MM Tunbt 3amKos
MM COCANHCHUA
50, 80, 100, 120, 150, Z-Lock,
IITCM, IITCII 1190 Ot 1800 mo 12000 170, 200, 250 Secret-Fix
[ITKM, [ITKII 1140 | Or 1800 g0 12500 | 190 190, 170,200, Econodeck,
250 Concealed fixing

Tpumeuanus:
HITCM — nanenv mpexciounas cmero8as ¢ MUHEPALO8AMHbLIM YIMEnaumenem,
HITKM — nanenv mpexciounas KpogeivbHas ¢ MUHEPAIO8AMHLIM YIMEeNniumeiem,
HITCII — nanenv mpexcnounas cmeHo8as ¢ NeHONOIUCMUPOTIbHLIM YIeniumesnem,
HTKII — nanenvy mpexciounas KpogeivHas ¢ NeHONOAUCTUPOSIbHBIM YIMEeNaumesnem.

[IIupokoe mpUMEHEHHE B CTPOUTEITHCTBE MOIYUYUIT SKCTPYAUPOBAHHBIN MEHO-
nosctupol [IEHOITUIDKC, xapakTepuCcTHUKH KOTOPOTo MpUBeAeHBI B Ta0. 12.11.
Tabmuna 12.11

XapakTepucTuku Ternon3onsiquonHoro Marepuana [TEHOITJIDKC

Du3znKo-MexaHUIeCKHue Bupaer IIEHOITJIDKCA
CBOMCTBa Tum 35 CTAHIAAPT IIEHOIIJIDKC 45
CpenHsisi III0THOCTD, Kr/M° 33,0...38,0 28,0...38,0 38,1...45,0
[IpouHOCTE Ha CxKaTHE TIPH
10 % nuneiinoit neopmanuu, 0,25 0,25 0,50
MlIlIa, He MmeHEee
Hpenen npotnocTH npH cTa- 0,4...0,7 0,4...0,7 0,4...0,7

THueckoM n3ruoe, Mlla
Boxomnornomenue 3a 24 4

(30 cyrok), % mo 06beMy, He 0,2 (0,4) 0,4 0,2 (0,4)
Oosee
Koadduuurent remionpoBoa- 0,028 0,030 0,030

noc npu (25+5) °C, Br/m-°C
CrannapTHble pa3Mepbl, MM:

JUIHA 1200 2400
IIMpYHA 20, 30, 40, 50, 60, 80, 100 40, 50, 60,80, 100
JlonroBe4HOCTB, JIET bonee 50

ITEHOIUIDKC mupoko TpUMEHSETCS I TEIJIOM3OJSIUN OrPaKIaroInx
KOHCTPYKIIMH, U1l 3allIMThl OT MOPO3HOTO TMYYEHHS >KEJE3HBIX M aBTOMOOMILHBIX
JIOpOT, B TIPOU3BOJICTBE XOJOAWIBHBIX Kamep, pedpukKepaTopoB M JIPYyTHX XOJIO-
JTUIBHBIX YCTAHOBOK, a TAK)KE€ B IIPOU3BOJICTBE COHABUY-TIAHEIIEH.
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IleHonmosmypeTaH NoJydyarOT B pe3yabTaTe XMUMUYECKUX PEAKIIHUM, MPOTEKar0-
HIMX MPU CMEIIEHWH HMCXOJHBIX KOMIOHEHTOB (monmddupa, TUU30LUAHUTA, BOJIBI,
KaTaJnu3aTOPOB U AMYJIBraTopoB). M3roTOBISIOT RKECTKUM M 3JIACTUYHBIN MOIMype-
tad. CpenHss IUIOTHOCTH 25...45 K/, npoudoctb npu 10 % cxatum —
0,3...0,7 MI1a.

KecTkuii moaMypeTaH UCHONB3YETCS B IIMPOKOM HMHTEPBAJIC TEMIEPATYp, OT-
JIMYAETCsl JIETKOCTBIO U SKOHOMHUYHOCTBhIO OOpa0OTKH, BBICOKOW MEXaHUYECKOM
IIPOYHOCTHIO, YCTOMUMBOCTHIO K M3HOCY M XMMHUYECKOW M OMOJOTMYECKOW CTOMKO-
CThIO. XapaKTEpPU3yeTCsl CaMOW HHU3KOW TEIUIONPOBOJHOCTBIO MO CPAaBHEHUIO C JPY-
TMMH M30JSIMOHHBIME MaTepHalaMH, TEIIONPOBOAHOCTs mpu Temmepatype 10 °C
amwke 0,019 Br/(M-°C). Moxer GbITh HCIOIB30BaH mpH Temmeparype ot — 50 °C
10 + 110 °C. CroiikocTh K AEHCTBHIO IPHOKOB M MHKPOOPTAHH3MOB JE/IAeT €ro He-
THUIOLLMM U HEpa3aararoumcs.

KecTkunii nmeHONOAMYpPETaH NTPUMEHSAIOT B BUAE TUIUT U CKOPJIYT, 3JIACTUYHBII
NEHOIOJIMYpETaH CIYKUT JAJIsl TepMETU3allii CTHIKOB naHeneil. PaspaboTansl penen-
TypBbl 3aJIMBOYHBIX KOMITO3ULINI, KOTOPBIE MOTYT BCIIEHUBAThHCA Jaxe Ha xojone. Ma-
TEpPHUAIT «CAMO3aTyXarOLU» 10 OTHECTOUKOCTH.

[leHononuypeTaH M NEHONOIMCTUPOIN BBITYCKAIOT KaK BBICOKOI()(EKTUBHBIE TeTI-
JIOU30JILIMOHHBIE MAaTEPHAIIBL, 4 B COYETAHUH C YIIAKOBKOW B YCAJOUHYIO IIJIEHKY IO JaB-
JICHUEM WJIH APYTUMH TIPUEMaMU — KaK HOBble 2UOPOMENIOU30IAYUOHHbIE MAMEPUATB.

IeHONMOTMBMHMIIXJIOPH/L BBITYCKAIOT KECTKUN U d1aCTUYHBINA. JKECTKUI MEHO-
MOJIMBUHWIXJIOPU — TEIJIOM30JIALIMOHHBIN MaTepuai, HE3HAYUTEIbHO U3MEHSIOIINMA
CBOM CBOJCTBA TpH m3MeHennn temnepatypst ot + 60 °C xo — 60 °C. On memee ro-
pIOY IO CPABHEHHUIO C MEHOMOIUCTUPOIIOM.

[lenomutactel Ha ocHOBE (peHO0I0GOPMAIBAECTHIAHBIX MOJIUMEPOB BBITYCKAIOT
Ha OCHOBE uncToro nojaumepa (OPD) c BBeACHUEM B HETO CTEKJISTHHOTO BoJiokHA (DC)
win kayuyka (DPK), a Takke kaydyka U ra3000pa3oBartelis B BUAC AIFOMUHUEBOM My/I-
pbl (OK-A).

[leHomnacTel mostydaroT Mo OECIpeccoOBOMY METOAY U3 FOTOBOM CMECH KOMIIO-
HEHTOB IIyTE€M BCIIEHMBAHUS CMECH IIPU HArpeBE M MOCIEAYIOLIEro oxJaxaeHus. OHu
CIIOCOGHBI BBLICPKHBATH AcHCTBHE BHICOKHX Temmepatyp (200...250 °C), ycroiiunssr
K BIIMSIHUIO BUOpAIIUH.

CoromiacTel — 3TO MaTepuaibl C T€OMETPUUYECKH MPABWIBHON CTPYKTYpOM
MOPOBOT0 MPOCTpPaHCTBA. VX M3rOTOBISAIOT MyTEM CKJIEHKU TO(PpUPOBAHHBIX JHCTOB
OyMaru, CTEKJISIHHOM WM XJIOMYaTOOyMa)KHOM TKaHHW, MPOMUTAHHBIX MOJUMEPOM
(xkapOaMuHBIN, (heHonpopMaIbAETUAHBIA, AMOKCUAHBIN). OHU ciayx)aT >PQeKTuB-
HBbIM YTEIUIUTEJIEM B TPEXCIIOMHBIX MaHeNsAX. Terion30sIlIMOHHbIE CBOMCTBA COTO-
riacTa MOBBIIAIOTCS MPU 3aMIOJIHEHUH TYEEK KPOIIKOW U3 MUIIOPBHI.

Mumnopy H3roTOBJISIIOT IYTEM BCIIEHMBAaHUS MOYEBHHO-(POPMATIbIETHIHON
CMOJIbl, OTBEPACHUS OTJIMTHIX U3 MEHOMACCHl OJIOKOB M MX MOCIEAYIOIIEH CYILIKH.
Mruropa — HanGonee erkuii (10...20 kr/M°) U HauMeHee TEIUIOMPOBOLHBINA U3 BCEX
TeILIOM30JIILHOHHBIX MaTepuanos A = 0,026...0,03 Bt/(m-°C).
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KonTpoabHbIe BONIPOCHI

1. Kakue cTpouTenbHble MaTepuaibl OTHOCAT K TETUIOU30JISIITUOHHBIM?

2. Yto pocturaercss mpu NPUMEHEHHH TEIUIOM3OJISIIMOHHBIX MaTepualioB B
CTPOUTEIIBHOU MPAKTUKE?

3. IIpencraBbTe KIacCUPHUKAIUIO TETUIOU3OISAIIMOHHBIX MAaTEPUATIOB U U3JICIIUM.

4. Kak aensTcs TerIon30IIHOHHbIE MATEPHUAIIBI TTO BO3TOPAEMOCTH ?

5. Ha 4uTo nmendrcst TEMIOU30JISIMMOHHBIE MaTEpUailbl U WU3ACIHS MO CPEeaHEU
IJIOTHOCTH B CYyXOM COCTOSIHUU?

6. IlepeunciuTe OCHOBHBIE HIKCIUTyaTAIlMOHHBIE CBOMCTBA TEIMIOW3OJSIIMOH-
HBIX MaTE€pHUaoB.

7. Uto Takoe TemaonpoBogHocTh? HazoBute enuHuIbl u3MepeHust Korhhuiiu-
€HTa TEIIONPOBOJHOCTH.

8. Kakumu ciocobaMu co31aeTcsi BHICOKOIIOPUCTAsE CTPYKTYpa TEIUIOU30JISIIIH-
OHHBIX MaTepuanoB?

9. Kakue Termion3oasimoHHbIe MaTepraibl OTHOCIT K HEOPTaHUUECKUM?

10. Yro mpexacrasisier coboit MuHepanbHas Bata? UTo sSBISETCS ChIPbEM IS
ee Mpour3BoJICTBA?

11. KakoBa TeXHOJOTHSI MPOU3BOJICTBA MUHEPAILHON BaThl U U3JCIIUNA Ha €e
OCHOBE?

12. HazoBuTe n3aenusi, moJly4acMble HA OCHOBE MUHEPAJIHOM, CTEKJITHHOM BaThl?

13. Ha3oBuTe OCHOBHBIE CBOMCTBA 0a3aJlbTOBOIO BOJIOKHA. {1 KakuX Ieneu
UCIOJIb3yeTcs 0a3aIbTOBOE BOJIOKHO?

14. OnuirTe CBOMCTBA, TEXHOJIOTHIO M 00JIaCTH MIPUMEHEHUS TIEHOCTEKIIa

15. Yto npexacrasnsier codoit creknonop? [lepeuncnure ero OCHOBHbIE CBOM-
CTBa U HA30BUTE U3JIEIUS, U3TOTABIMBAEMbIE Ha €M0 OCHOBE.

16. Kakue Termmon3oiasiMOHHBIE MAaTEpPUAIbl U U3JEIUs MOJy4aroT U3 BCIY-
YEHHBIX TOPHBIX TOPO?

17. Kakumu cBoMcTBaMU 00JIaal0T SYEUCThIE OETOHBI?

18. Uto npencrasnsier coboii acbect? Kakue Terion30aauoHHbIE MaTEPHaIIbI
Y U3JIEUS U3TOTABJIMBAIOTCS HA €r0 OCHOBE?

19. C xakoil 1enbI0 NPUMEHSIOTCS KEpaMUYECKUE TEIUIOM30JIAIIMOHHBIE MaTe-
puansl ¥ uznenua? HazoBuTe ux OTIMUUTEIbHBIE CBOMCTBA OT APYTUX TEIJIOU30JIs-
LMOHHBIX MaTEPUAJIOB.

20. Kakue Termmon30s1IMOHHBIE MAaTEPUANBl OTHOCSIT K OPTaHUYECKUM?

21. Yro npencrapisier codoi skoBara? Ha3oBuTe ee OCHOBHBIE CBOWCTBA.

22. Yto takoe puOposut u apOooauT?

23. Kakue Terion30asMOHHBIE MAaTEPUAIIBI U U3ACIUS OTHOCATCS K U3ACTUSAM
Ha OCHOBE MECTHOTO CBIPbSI?

24. Yrto npencTaBIsiOT cO00M MOTMMEPHBIE TEIIIOU30JILIUOHHBIE MaTepUabl?

25. Kakue BUbI NOJUMEPOB MOJTYUYUIIA CAMOE IIMPOKOE PACIIPOCTPAHEHUE MPH
IIPOU3BOJICTBE TEIUION3OISUOHHBIX U3AEITHI?
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PA3JIET 13

AKYCTHYECKHUE MATEPHUAJIBI
13.1. O6mme cBeneHus

Ilym — 3ByKH, BbI3BAHHBIC CIIyYaHBIMU MPUYMHAMHU, HE HECYIIUE MOJE3HOU
uH(OpPMAITMU U MEMIA0NINe TOMY WM WHOMY XKHU3HEHHOMY mporeccy. [llym B mo-
MEILEHUSX OTHOCUTCS K KaTErOPUU CAaHUTAPHO-TUTHEHUYECKUX BPEIHOCTEH, TaK KaK
pa3apakacT HEPBHYIO CHCTEMY 4YeJIOBEKa U TOHMXKAET €ro paboTOCHOCOOHOCTD.
Bpennoe Bo37eiicTBHE IITyMOB YMEHBIIAIOT MyTEeM pa3paOOTKH PaIllMOHAIBHBIX KOH-
CTPYKTOPCKUX U IUIAHWPOBOYHBIX PEIICHUHN 3aHHM, a 3TO BO3MOXKHO JIMIIb C MPH-
MEHEHHUEM aKyCTUYECKHX MaTepUaJIOB.

YenoBedeckoe yxo BOCIPHUHUMAET 3BYKOBBIE KojebaHust yactoror 16...20000
['11, oco60 uyBcTBUTENBHBIMU sABIsItOTCS YacToThl 1500...3000 1. YpoBHU rpomko-
CTH 3BYKa IpejCcTaBjiIeHbl B Ta0m. 13.1.

Tabmuua 13.1
YpoBHH IPOMKOCTH 3BYyKa [1]

YpoBeHb IPOMKOCTH
XapakTep 3ByKa (MHTEHCHBHOCTH)
3ByKa, 1b (poH)
[Topor ciplmmMocTu 0
[lenecT MUCTHEB TIPH CIIA0OM BETpPE 15
Tummna B ayauropun (6n0anoTexe) 20
[eroT Ha paccTosiHuK 1 M 30
Pasrosop Brosrosoca 50
[IIym TpamBasi Ha y3KOH ynuIle 90
3BYK aBTOMOOMJIBHOT'O CUT'HAJIa HA PACCTOSTHUM 5...7 M 100
PaboTa 0T00itHOTO MOJIOTKA HA PACCTOSHUM | M 110
Hayano GoneBbIX olIyIIeHHi B yiax 130
lym peaktuBHOrO ABHratesns Ha pacctostHuu 100 m 150

PaznuyaroT mymsl o30yuwinsie U yoapuvie. Bo30yuiHvlil uiym BOSHUKAET B BO3-
IOYIIHOW Cpene, BO3AECUCTBYET HA OTpa)kAArollne KOHCTPYKLIHMH, IPUBOAUT UX B KO-
ne0aTenbHOE JBUKEHUE U TEM CaMbIM MEPEAAET 3ByK B COCEJHUE MOMEILEHUS C Yac-
TUYHBIM OTPA)XKEHHWEM U IOTJIOLIEHUEM. YOoapmubiti uiym BO3HUKAET U PACIIPOCTPaHs-
€TCsl B OIPAKIAIOIIMX KOHCTPYKLMAX MPU YAAPHBIX, BAOPALIMOHHBIX U JIPYTUX BO3-
JNENUCTBUSX HEMOCPEICTBEHHO HA KOHCTPYKIIUIO.

AKYycTHYECKHe MaTepuaJibl — MaTepHalibl, CIIOCOOHBIE MOTJIOUIATh 3BYKOBYIO
DHEPIUI0, & TAKKE CHIKATH YPOBEHb CHWJIBI U TPOMKOCTH MPOXOASIIMX YEPE3 HUX
3BYKOB, BO3HUKAIOIINX KaK B BO3/1yX€, TaK U B OIPAKICHUU.

O PexTUBHBIMU aKyCTUYECKUMHU MaTepHajlaMu SIBISIOTCS U3JENHsI, U3TOTOB-
JIEHHBIE U3 OPUCTHIX MATEPUATIOB WJIM MHOT'OCIIOMHBIE KOHCTPYKIMH C BO3AYLIHBIMU
IPOCIOMKaMHU, TaK KaK BO3AYX CIIOCOOEH racuTh 3BYKOBBIE KOJIEOaHHs U TPEPHIBATDH
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nepeMelieHne 3Byka. [1oaTomy akycTrudeckue Matepualbl CTPEMSITCS U3rOTaBIUBATh
BBICOKONOPUCTHIMU (rTopucTocTh 40...90 %), kak u Termouzonsauuonubie. OJIHAKO B
OTJIMYME OT TEIUIOU3OJISIMOHHBIX MAaTEePUAIOB, UMEIONINX 3aMKHYTbhIE BO3yIIHBIC
MOPbI, AKYCTHUYECKUE MAaTEPUAIIbI IOJKHBI UMETh CKBO3HBIE MOPHI.

13.2. Knaccuukanus aKkycTH4eCKHMX MATEPHAJTIOB U M3/1eJ Uil

1. Ilo Haznauenuro akyCTUUECKHE MaTEPHAIIbI PA3ICIISIIOT:

- Ha 3BYKOMOTJIOIIAIOIINE;

- 3BYKOU3OJISIIMOHHBIC.

2. Ilo 6u0y ucnonv3yemoeo coipbsi.

- oprannyeckue (Ha OCHOBE MOPOILIACTOB, IPEBECHOTO BOJIOKHA);

- HeOpraHM4ecKue (Ha OCHOBE SYEHUCTON KePAMUKH, TIYCHCTOTO CTEKJIa, JISTKHX
MPUPOIHBIX WM UCKYCCTBEHHBIX 3aMOJTHUTENEH);

- CMEIIIaHHbIE, MaTepHUalibl C MUHEPAJIHHBIM 3aMIOJIHUTENIEM U OPraHUuYeCKUM
CBSIBYIOIIMM (U3JIEUsl U3 MUHEPAJIBLHOM BaThl, CTEKJIOBOJIOKHA, TIEPIUTA U JIp.) U Ma-
TEepHUaJibl HA OCHOBE OPTaHWYECKUX 3aMOJIHUTENIEH U MUHEPAIbHOTO BSKYIIETO (Ipe-
BECHO-IIEMEHTHBIE KOMITO3UIINH).

3. Ilo cmpyxmype:.

- IOPUCTO-BOJIOKHUCTHIE (M3/€JIUsSI HA OCHOBE MHUHEPAJIHLHOTO U OPTaHUYECKOTO
BOJIOKHA);

- TIOPUCTO-SIYCUCTHIE (TICHO- W Ta300€TOHBI, MTOPOILIACTHI, U3ACIHS HA OCHOBE
KepaM3uTa, epanTa);

- IOPUCTO-TyOYaThie (IEHOIUIACTHI, PE3UHA).

4. [1o KoHCMPYKMUBHOMY NPUSHAKY

- JUTS CTUIONTHOM M3oJsiuu (nmepopupoBaHHbIC YKPaHbl, PE30HAHCHBIE KOHCT-
PYKIIUU U Jp.);

- 711 JTIOKAJBHOM M30JS1UU (OTAETbHBIE HIUTHI, MITYYHbIE TOTJIOTUTEINH, pac-
CEHBAIOIINE U3ACIH U JIp.).

5. Ilo 60320paemocmu:

- HECTOpaEMBbIE;

- TPYJTHOCTOPaeMBIE;

- CTOpaeMblIe;

- TPYTHOBOCILTAMEHSIOITAECH.

6. 1o hopme u énewinemy suoy:

- IITY4YHbIC (OJIOKHU, TUTUTHI);

- PYJIOHHBIC (MaTBI, TIOJIOCHI, XOJICTHI);

- PBIXJIBIC U ChIITyure (KepaM3uT, TIEPJIUT, BaTa MHHEPaIbHAS M CTCKIITHHAS | JP. ).

13.3. 3ByKonorJomAaKiue MaTepuasibl U U3aeaus
3BYKOMOTJIOMIAONINE MAaTeprajbl CIIOCOOHBI MOTJIONIATh YHEPTUIO MAJAIONTUX

Ha HUX 3BYKOBBIX BOJIH U CIIY’KaT AJI 3allUThl OT BO3AYIIHOI'O OIyMa. OHI/I, KaK I1pa-
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BUJIO, UCTIOJIB3YIOTCS JJIsl KOHCTPYKITUN B TTOMEIICHHUSIX TIPOU3BOJICTBEHHBIX U O0IIIe-
CTBEHHBIX 3/IaHUI.

["ameHne 3Byka 3BYKOIOIVIONIAIOIIMMHU MaTe€pUajJaMU IMPOUCXOJIUT CIIEIYIO-
M 00pa3oM. 3BYKOBBIE BOJIHBI IPOHHUKAIOT B TOPHI MaTepuaia, BO30YKIal0T B HUX
KOJIeOaHMs BO3yXa, HA YTO PACXOJIYETCsl 3HAUUTEIbHAS YaCTh 3BYKOBOM dHEpPruu. 3a
CYET BBICOKOU CTENEHU CHKATHS BO3[yXa, €r0 TPEHUS O CTEHKH MOP BO3HUKAET pa3o-
rpeB MaTepuaia. ITO BeJleT K MPeoOpa3oBaHUI0 KHHEMATUYECKON IHEPTUU 3BYKOBBIX
BOJIH B TEIJIOBYIO, KOTOpasi pACCEMBAETCS B OKpY’KaroLen cpene. JonoaHureasHoMy
CHIDKEHHUIO 3BYKOBOM SHEPTUHU CIIOCOOCTBYET AedopMalivsi THOKOTO CKeleTa 3BYKO-
ITOTJIOLIAOIIETO MaTepurala.

OCHOBHOI aKyCTUUYECKOUN XapaKTePUCTUKON 3BYKOIOIIOMIAIOIINX MaTepUaIoB
ABIIIETCS] KOO(PGUIIMESHT 3BYKOTIOTJIONIEHUS 0, PABHBIM OTHOIICHUIO KOJIMYECTBA TI0-
TJIONIEHHOW YHEPTUU 3BYKOBBIX KOJICOAHUH K OOIIEMy KOJIMYECTBY MaJaroIIe dHEp-

r'uy.
— EHOIV
“ Epy’ (13.1)

[To Benmmuune K03 PuIMeHTa 3BYKOMNOTIOMICHUS MaTepHaIIbl JEIATCS Ha Kilac-
cel: mepBbld kiacc a Beime 0,8; Bropor kimacc a = 0,4...0,8; Tperwii Kiacc
o = 0,2...0,4. MarepuaJibl IepBOro Kjiacca XapakTepU3YIOTCSI BBICOKOU, ITPEUMYIIIe-
CTBEHHO OTKpPBITOM, MOPHUCTOCTBIO M MAaJol CpelHel IUIOTHOCThIO (He Ooiee
300...500 xr/m°). KosddHIHEHTBI 3BYKOMOTTOMEH S HEKOTOPBIX MATCPHATIOB TIPE/I-
cTaBJieHBI B Ta0OiI. 13.2.

Tabmuua 13.2
KoaduimeHT 3ByKOMNONIIONIEHNs HEKOTOPBIX MaTepraioB [1]

HanMeHOBAHMC Koaddunument 3Bykomno-
rionieHus npu 1000 'y

OTKpBITOE OKHO (/17151 CpPaBHEHUS) 0
MuHepanbHble IUIUTHI «AKMUTPAH» 0,7...0,9
dubpoauT 0,45...0,50
JpeBECHOBOJIOKHUCTBIE TUIUTHI 0,40...0,80
[TepdoprpoBaHHbIE THCTHI 0,4...0,9
[TeHOCTEKIIO C COOOMIAIOIIIMMHUCS TTOPAMHU 0,3...0,5
JlepeBsiHHas creHa 0,06...0,1
Kuprnimunas creHa 0,032
beronHnas creHa 0,015

J{na ycuiieHus TOTJIOIIEHUsT 3BYKOBOW JHEPIUM 3BYKOIOTJIOLIAOIIME MaTe-
pHUabl 4acToO JOTOJHUTENBHO TiepdopupyroT. [lepdopamms obnerdaer q0CTym 3BY-
KOBBIX BOJIH K MaTepually U B 3aBUCUMOCTH OT pa3mepa U (popMbl OTBEPCTHM, UX Ha-
KJIOHA Y TJIyOWHBI, @ TaKXKe MpoIeHTa nepdopanuu (OTHOIICHUS JIOMIAI1, 3aHIMAae-
MOM OTBEpPCTHUSAMHM, K OOIIEH TIIOMIAIN U3JENHsI) YBETUINBACT KOI(PPHUIIUCHT 3BYKO-
nornomenus Ha 10...20 % u Gonee. [[ns »Toif ke nenu GakTypy MOBEPXHOCTH W3-
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TN JIeJatoT TPeIMHOBaTOM, 6opo3auaToil min pensedHoi (puc. 13.1) u okpamu-
BAalOT AMYJIbCUOHHBIMU WJIN KJIEEBBIMU KPACKaMH, JAIOIIUMHU IOPUCTOE MOKPHITHE.

.
sty

. oo ., 3 ')
. e w .
. " e ’
e N Sl T B BN ADDRS D W LUBST (i

Puc. 13.1. Buapl oTAenKkn NOBEPXHOCTH
3BYKOMNOTJIOIIAOIINX TITAT

Co3nanue penbedHON (HaKTyphl U OKpacka MOBEPXHOCTH MOBBIMIAT d(dek-
TUBHOCTH 3BYKOIIOTJIOIIECHUS W TPHIAIOT XOPOIIHHA JEKOPATUBHBIA BHUJ H3CIHIO.
Takue mMarepuanbl B apXUTEKTyPHO-CTPOUTEIBHON MPAKTUKE HA3bIBAIOT JCKOPATHB-
HO-aKyCTUYCCKHMH.

3BYKOIOTJIONIAIOIINE TUIMTHI [E1eCO00pa3HO pacroyiaraTh B KOHCTPYKIIHH C
Pa3IMYHBIM BO3AYIIHBIM 3a30POM, YTO TAKXKE YBEIMYHBACT 3BYKOIOIJIOIIEHUE KOH-
CTPYKIIHH.

3BYKOIMOIIOMIAIOIINE MaTepHajbl MPUMEHSIOT B BHIE OJHOCIOMHOTO OIHO-
POIHOTO MOPHCTOTO Marepuaga ¢ OpaKTYPEHHOH MOBEPXHOCTHIO, IBYX- U MHOIO-
CIIOMHBIX MOPUCTHIX MaTEPHAIIOB C KECTKMM Hep(HOPUPOBAHHBIM IMOKPHITHEM, a TaK-
K€ B BHJIE IITYYHBIX OJHOCIONHBIX U MHOTOCIOWHBIX HM3IEINN pasHOOOpa3HbIX pas-
MepoB u hopmsr [5, 9].

13.3.1. Oonocnoiinvie nopucmote 36yKono2nouiarouiue
Mamepuaivl u uzoenus

OTH Marepuanbl U U3AENIHST MOTYT UMETh BOJIOKHUCTYIO, KOHIJIOMEPATHYIO U
SYEHUCTYIO CTPYKTYPY.

N3 3BYyKOMOTJIOMIAIOIIUX MaTEPHUATOB C BOJOKHHCTOM CTPYKTYpOW HambOOJb-
niee 3Ha4eHUE UMEIOT MUHEPAJIOBATHBIE U JPEBECHOBOJOKHHUCTHIE TUIUTBHI.

MusnepaJjioBaTHbIe IUIMTBI M3TOTOBJISIIOT M3 MHUHEPAJIbHOIO, B TOM YHCIIE
CTEKJIIHHOTO WJIM acOECTOBOIO BOJIOKHA HA CUHTETHYECKOM WJIM OUTYMHOM CBS3YIO-
meM. OTH TUTMTBl OTIMYAIOTCS OT TETIOM3OJISILIMOHHBIX IITUT 00Jiee )KECTKUM CKeJle-
TOM, CKBO3HOM MOPUCTOCTHIO U BHEIIHEH OTAECNKOU. DPPEKTUBHBIMHU OTACIOYHBIMU
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3BYKOTOTJIONIAIONUMI MaTepUalaMH 1a OCHOBE MUHEPAIBHBIX BOJIOKOH SIBIISIOTCS
TUTUTBl «AaKMUTPaH» U «aKMUHUTY». JJI MPOU3BOJICTBA «aKMUTPAaHa» MPUMEHSIOT MU-
HEPAJIbHYIO UM CTEKJISIHHYIO IPaHyJIMPOBAaHHYIO BaTy M CBS3YIOIEE, COCTOAIEE U3
Kpaxmaia, KapOOKCHJIIEIUII0N03bl U OeHToHuTa. M3 mpuroroBieHHOM cMecH CBs-
3YIOILEr0 U TPaHyJl BaThl POPMYIOT ITUTHI TOMIIMHOM 20 MM, KOTOpPBIE MOCIE CYIIKU
MOJIBEPTaloT OTJEIKe (UX KaTHMOpYyIOT, NUTM(YIOT U OKpalrBatoT). JIuieBas moBepx-
HOCTbh ITUT UMEET «TPEIMHOBATYIO» (hakTypy. [IIUThl «aKMUHUT» UMEIOT HECKOJIb-
KO M3MEHEHHBIH COCTaB (B YaCTHOCTH, BMECTO OCHTOHUTA HCIIOJNB3YIOT KAOJHUH), a
dbopmyroT ux myTeM OTIAUBKH B dopmax. KoraddumueHT 3ByKomoriomeHus o0oux
BUAO0B AT coctasisieT (,8...0,9. [Inmutel npeaHasHadyeHbl A1l AKYCTUYECKOU OTAEI-
KM TIOTOJIKOB M BEPXHEH YaCcTH CTEH OOIIECTBEHHBIX U aJIMUHUCTPATUBHBIX 3/IaHUU C
OTHOCHUTENFHOM BIIAXKHOCTBIO BO3yXa He Oonee 75 %.

JInst 3ByKONOTJIONIAIONIUX OOJIUIIOBOK MCIOJIB3YIOT MOPUCTBIE (MATKUE) ape-
BECHOBOJIOKHHCTbIE INIHTBI CO cpexreii miotHocTbio 200...300 kr/m®. [InuTs! mep-
(bopHUpyIOT 00BIYHO HA 2/3 TOJIIMHBI KPYTJIBIMH OTBEPCTUSAMHU HIIM Ta3aMU M OKpa-
[IMBAIOT KJIEEBOU KPACKOMA.

K Marepuanam ¢ KOHTJIOMEPATHON CTPYKTYpPOU OTHOCAT aKyCTHYeCKue 0eTo-
HbI 1 PACTBOPBI B BUJIC TUIUT, OJIOKOB, U3TOTOBJISIEMbIE HA TTOPUCTHIX 3AMIOTHUTENSIX
(BCIIy4€HHBIX TIEPJIUTE U BEPMUKYIUTE, KEpaM3UTE, IPUPOTHON WIIU MIJIAKOBOM MEM-
3€) 1 0eJIOM, IIBETHOM HJIM OOBIYHOM MOPTJIAH/IIIEMEHTAX.

Cpenu maTepuaioB C SIMEUCTON CTPYKTYpou HauOOJbIIee pacnpoCTpaHEHUE
MOJIYYFUTA TUTHTHI M OJIOKM W3 SIYeHCThIX 0eTOHOB, MEHOCTEKJA U MOPOIIACTHI
(STYEUCTBIC TTACTMACCHI ¢ COOOIAIOIIUMUCS MKy COOOM TIopamH).

13.3.2. 38yKkonoznowarougue uzoeaus u3 NOPUCHbIX MAmepuaios
¢ nepopuposanHvimM NOKpbImuem

OCHOBHBIM 3JIEMEHTOM W3JIE€NUsl SBIIAETCS TOPUCTBIM Marepuan CpeaHen
miotHocTH He Goiee 100...140 kr/M° B BHIE MHHEPATOBATHBIX ILIHT, PYJIOHOB, aKy-
CTHMUECKHUX OETOHHBIX IUIMT WM MOJMYpPEeTaHOBOro noporuiacta. C BHEWIHEH CTOpo-
HbI TTOPUCTBIA MaTepuaj 3aKpbIBalOT MEPPOPUPOBAHHBIM SKPAHOM, KOTOPBIM H3ro-
TOBJISIFOT U3 CIOHUCTOTO IJIACTUKA, TIOPATIOMHHMS, OLIMHKOBAHHOM JIMCTOBOM CTajH,
acOeCTOLIEeMEHTHBIX JIMCTOB, TMIICOBBIX aKyCTUYECKUX IUIUT U Ap. Takue KOHCTPYK-
LMW TPUMEHSIOT ISl aKyCTUYECKON OTAEIKH MOTOJKOB U CTEH B OOILECTBEHHBIX U
KYJIbTYpPHO-OBITOBBIX 3/ITaHUSAX.

HanbGonbimuit 3¢ PextT 3BYKOMOTJIONIEHUS JOCTUTAETCS MPHU PACIOJIOKEHUU
3BYKOMNOIJIOTUTENS] B HEMOCPEICTBEHHOM OJIM30CTH OT MCTOYHHUKA 3ByKa. B 3TOoM
clly4yae 4acTh 3BYKOBOM SHEPTUU racUTCs 0 TOrO, KaK OHAa MPOHUKAET B TOMEIICHHE.
[ToaTOMYy B O0IIECTBEHHBIX U OCOOCHHO B MPOMBIIIJIEHHBIX 3JaHUAX OOJbIIOE MPaAK-
TUYECKOE 3HAYEHUE MUMEIOT IITYYHbIE 3BYKOIIOTJIOTUTENIN B BUAE OTAEIbHBIX IIUTOB,
KyOOB, IMPU3M, KOHYCOB, IIIApOB, MOABEIIMBAEMBIX K IMOTOJIKAM LIIYMHBIX MOMEIICHUN
WM YCTAHABJIMBAEMbBIX Ha TOJIy BOJM3M MCTOYHHMKA 3BYKa (CTaHKA, MEXaHHU3Ma U T.
1.). CTeHKU MITYYHBIX MOTJIOTUTENEH UMEIOT nepdopaluio, a MoJoCTH MEXAY HUMHU
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3aIOJTHEHBI WU OOJUIIOBAHBI U3HYTPY MTOPUCTHIMU MaTEpPUATIAMH.
OCHOBHBIE BH/IbI 3BYKOTOTJIOIIAIOIINX MaTepPHAJIOB IIPEICTaB/IeHbI B Ta0. 13.3.

Taomuna 13.3

9KCHJ’IY&T3HHOHHO-TCXHI/I‘ICCKI/IC CBOMCTBA OCHOBHBIX BHUI0B 3BYKOIIOTJIOIIAOIINX

MaTCpUuaIOB
Koaddu-
OUCHT
Cpennsist 3BYKOIIO-
Marepuain, u3- | CocraB chIpbe- peil K OO6acTh mpUMeHe-
< Pa3Mepr, MM | IINIOTHOCTH, | I'IOIICHUA
JACINEC BOH CMECHU 3 HUA
KI/M MIpU Yac-
tote 1000
I'n
IImutel  3BYKOINO- YcerpoicTBO  moxaBec-
[JIOMIAIOIINE MHHE- HBIX TIOTOJIKOB B 37a-
pajioBaTHbIE Ha MunepainbHas HUSIX KYJIbTypHO-
KpaxMalbHOH CBSA3- | Bara, Kpaxmai, OBITOBOTO, aJMHHHUCT-
Ke: KaoJIMH, OOpHas PATUBHOTO U TPOMBIIII-
«aKMHUTpaH» KHCJIOTa, apa- 300x300x20 350...450 0,6...0,8 JIEHHOTO  Ha3HAYEHUS
«aKMHHUT» ¢un 300%300%20 350...450 0,6...0,8 OPH  OTHOCUTEIbHON
MBI 300%300%20 350...450 0,5...0,65 BIQKHOCTH BO3IyXa He
6oxee 75 %
B orpaxparonx KOH-
[TnuTel  MHHEpAIO- CTPYKLIUSIX CTEH, aKy-
BaTHBIE caMoiec Munepaibhas 1000900 175 1 CTEZGI(-:[KOG 0(1)(; MJ'IZ
y pata (600, 500)x50 P
e HHE IIOTOJIKOB, 4ep-
JTaYHBIX TOMELEHUN
Ilnmutel  3ByKOMO- MunepanpHas
TJIOIIAFOIIAE yI[eKO- BaTa CIfHTeTI/I‘Ie— 450 (480)~ 250 0,75 To xe
’ x 450 (480)%20 '
paTuBHbIC CKHE CBSI3KH
Ilnutel  MuHeEpano-
BatHele B®-75 Ha
To xe 500%500%20 180 0,9 To xe
CHUHTETHYECKOM
CBSI3YIOIEM
[muter  acGecrore-
MEHTHBIE  aK C];I/I Hement, acGecro-
Y BO€E BOJIOKHO, BO- 1186x746x37 180...200 0,921 To xe
geckue  mepgopu- .
pOBaHHBIE A
JluTas runcoast
[UINTA B COYeTa-
Tanter  runcossie HHUH CO 3BYKOIIO- JlekopaTuBHO-
nuThIe (JIEKOPATHB- Y 600 (500) x p
rnotutenem. 'um- 350...400 0.6...0,7 aKkycTugeckoe oQopm-
HO-aKyCTHYECKHE x 600 (500) x30
. COKapTOH B coye- JICHUE CTEH, [TOTOJKOB
JIBYXCJIOWHBIE) o
TaHMU C TUTUTON
«AKMHTPaH»
BnyTtpeHHee axkycrtuue-
ckoe oGopMIICHHE TIO-
Ha usBectkoBo-
[uTel «CcHIAKTIOPY TOJIKOB, CTEH OOIIecT-
(3 s;uemcroro Oe- [IECHAHOM BAXY= 400 (450) BEHHBIX W TPOU3BOJICT-
ToHa) ¢ aKTypHbIM IeM; Ha U3BECT- x 400 (450) x 350...400 0,75 BOHHEX  TOMOLCHM
P KOBO-LIEMEHTHOM x 35 (45) »

PUCYHKOM

BAXKYHIEM

(KMHOTEaTpOB, BBIYHC-
JUTENBHBIX LIEHTPOB U

ap.)
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Oxkonuanwue Ta0i. 13.3

Koaddu-
HCHT 3BY-
Cpenusis I y
Marepuan, u3- | CocraB cblpbe- komnorio- | ObnacTs nmpuMeHe-
N Pa3mepbl, MM | IJIOTHOCTB,
IS5 (S BOU CMECHU KI‘/M3 IICHUA IIPpH HUsA
qaCToTC
1000 I'y
1L, npeBecHas
[Imuter  ¢ubponm- | cTpyXKa, XJI0pH- 2400...3000 x 3BVKOMBOMSALIS  CTeH
TOBBe Ha TOPT- | CTHIA Kampumil, | x 600...1200x | 300...450 0,4...0,65 K H ’
MIOTOJIKOB
JIAHIIICMEHTE runpododusyro- %30
mas 1o0aBKa
KOpaTHBHO-
Craensanne rep- Jallf :TI;IquKOOe oopm
JByxcnoiinast ape- | QopupoBaHHOI 1800...2700 x nezne - HOTOHKI:)B
BECHO-BOJIOKHHUCTAs tBepaoi JIBII c x 500...1800x 300...400 0,4...0,65 ’ ’
N MEePEropoyiok,  00Ju-
TUTHTA U30JIAHOHHON %30 oBKa HOMOLLCHHI
msrkoit JIBIIT t H .
OOLICCTBEHHBIX 3/1aHUI
ITonuypetaHoBsIii
MOPOIIACT: Bcenenennslii no- W3omanuss  mepekpsl-
TIOJTYKECTKHUN THypeTaH -x-x50 70 0,52 THH, CTCH
MATKHHA -x-x50 35 0,96

13.4. 3ByKOl/I3OJISIIII/IOHH]>Ie MaTEpHUaJIbl U U31CTTUNA

3BYKOU3OJISIMOHHBIE MaTepUasbl MpeJHa3HAYEHbl B OCHOBHOM Ui ociabJie-
HUS U 3alIUTHI OT YIAPHOTO IIyMa B MHOTOCJIOMHBIX KOHCTPYKIIUSIX MEPEKPBITUNA U
IIEPEropoOaOK.

3BYKOU3OJISIIIUOHHBIE MAaTEPUAIbl IPUMEHSIOT B BHJIE CIIOEB M3 IJIUT WU Ma-
TOB, MOJOCOBBIX MJIM IITYYHBIX MPOKIA/IOK, KX YACTO HA3bIBAIOT MPOKJIAJOYHBIMHU.

3BYKOU3OJISIMOHHAs CIIOCOOHOCTh MaTepUalioB OOBSICHSAETCS HU3KOH CKOpPO-
CTBIO PAaCIpPOCTPAHEHUS 3ByKa B HUX B CBSI3U C OTPAKEHHWEM BO3AYLIHBIX 3BYKOBBIX
BOJIH OT MMOBEPXHOCTU MaTepuasa U ralieHueM yJapHOro Iryma 3a c4er aedopMaiuu
AJIIEMEHTOB KOHCTPYKIIMM 3BYKOM3OJISILIMOHHOIO MaTepuana. Hampumep, ckopocTb
pacrpoCTpaHEHHUs 3BYKOBBIX BOJIH B cTayid cocTaBiisieT 5050 M/cex, B xene300eToHe
— 4100 M/cex, B npeBecune — 1500 M/cek, B Bo3ayiiHoM cpene — 343 m/cek, a B opu-
30BaHHOM pe3uHe — Bcero 30 m/cek.

OpfHOM M3 OCHOBHBIX XapaKTEPUCTUK 3BYKOU3OISUOHHBIX MaTEPUAJIOB B KOH-
CTPYKLUAX SIBIACTCS JUHAMUYECKUUA MOXYJb YIPYrocTh Ej, KOTOPBIM B HECKOJBKO
pa3 BBILIE CTATUYECKOTO MOAYJS YHPYTOCTH M OTJIIMYAETCS OT HEro €lle TEM, 4YTO B
HEM YYMTBIBAIOTCS 3aTyXaHUs yIapHBIX 3BYKOBBIX KoJieOaHUM 3a cueT TpeHus. Yem
HIDKE TUHAMUYECKUM MOAYJb YIPYrOoCTH, TeM OOJIbLIE YIapHBIX 3BYKOBBIX KoJieOa-
HUM norjomaer Mmarepuan. C yMEHBUIEHWEM CpPEIHEW IJIOTHOCTUM AAHHOTO Ma-
Tepraja ero IMHAMUYECKUM MOAYJIb YIPYIOCTH TaKke IoHmxkaercs. 11o aton npu-
YUHE 3BYKOM3OJIALIMOHHBIE MPOKIAI0YHbIE MAaTepUasibl U3TOTOBISIOT BHICOKOIIOPHUC-
ThIMU (40...90 % CKBO3HBIX MOD).

B GonpmIMHCTBE ciTydyaeB 3BYKOM3OJISLIMOHHBIE MTPOKIaJ0YHbIE MaTepHUalibl pa-
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00TaIOT MOJ JEUCTBUEM COKUMAIOIINX CUII (B MEPEKPBITUSIX, CTHIKAX HECYIIUX KOHCT-
PYKIUHA, B KOHCTPYKLIUSIX aMOPTU3aTOPOB IO/ MalllMHbI U 000py0BaHue). B pesynb-
TaTe 3TOr0 MaTepua CXKUMAETCSI, UYTO COMTPOBOXKAACTCS BO3PACTAHUEM MOJYJIS yIPY-
roctu. [IoaTOMy €ro BeIMUMHY CIEAYyEeT ONpPEAeATh 0Clie CTaOMIM3aluu CKaTus, a
CKUMAaeMOCTb YYUTHIBATh IPU HA3HAUYECHHUH TOJIIUHBI TPOKIAJ0K.

[lo BeaIMUMHE TMHAMUYECKOTO MOJYJS YIPYTOCTH, ONPEAEISIEMON MO Y€ b-
Holt Harpy3koi 0,002 MIIa (2 KIla), 3ByKOH30/ISI1IMOHHBIE MaTepUalIbl TTOApA3Csi-
I0T Ha TpU TPYyHIbl: A — Marepuagbl ¢ JUHAMUYECKHMM MOIYJIEM YIPYrOCTH
Ex<1,0MIla; 5-E;=1,0...5MIlauB—-E; =5...15 MlIla.

3BYKOU3OJISIIITUOHHBIE MaTEepUalbl IO CPeAHEN MIIOTHOCTH JEIAT Ha MapKd OT
15 10 200 kr/m’.

Yka3aHHBIM TPEOOBAHUSM YIOBJIETBOPSIOT 3BYKOU3OJISIITIOHHBIE MaTEPUAITBI U
W3J1eJIHSI, UMEIOIIHNE MOPUCTO-BOJOKHUCTYIO WJIM OPUCTO-TYOUATYIO CTPYKTYPY.

D@ beKTUBHBIMHU 3BYKOU3OJSIUOHHBIMU H3CIUSIMU C BOJOKHHUCTOH CTPYK-
TYPOIi SBJISIOTCS MAThl U TUIMTHI MOJY>KECTKHE MUHEPAJIOBATHBIEC U CTEKJIOBATHBIEC HA
CUHTETUYECKOM CBSA3YIOLIEM, MAThl U PYJIOHBI IPOIIWBHBIE CTEKIOBATHHIE, JIPEBEC-
HOBOJIOKHHUCTBIE U aCOECTOLIEMEHTHBIE U30JISIITUOHHBIC TITUTHI.

[IpoknagouHble MaTepUayibl C Ty04YaTOll (SI4eMCTOi) CTPYKTYpOd Wu3-
TOTOBJISIFOT U3 MOPUCTOM PE3UHBI U AJIACTUYHBIX MOJUMEPOB (TIOPOIUIACTHI U3 TMOJIH-
YPETaHOBBIX, MOJTUBUHWIXJIOPHUIHBIX U APYTUX MOJIUMEPOB).

OnHu U3 ATUX MaTepualioB MPUMEHSIOT JJIsSI CIUIOIIHBIX 3BYKOU3OJSIIMOHHBIX
IIPOKJIAJIO0K IO TIOJIBI, YKJIAIBIBACMBIX 110 BCEH IIOMAAN MepeKpbiTuii (puc. 13.2, a),
JIpyryue — JJisl TIOJIOCOBBIX M IITYUYHBIX MPOKIAJOK, PA3AesIONNX HECYIIYI0 4acThb
HEPEKPBITHS OT KOHCTPYKITHH 1oa (puc. 13.2, 6).

Puc. 13.2. Cxema npuMeHEHHsI 3BYKOU30IALHOHHBIX MAaTEPHAIOB

B MCKAYOTAXKHBIX IICPCKPBITUAX:
@) B BUJIE CIUIOUIHOTO CJIOS; 6) B BUJE TOJIOCOBBIX M IITYYHBIX MPOKJIAJIOK;
1 — nokpeITHE TTONTa; 2 — KOHCTPYKIHSA M0J1a; 3 — 3BYKOM3OJISIIIMOHHBIN MaTepHar;
4 — Hecym1ast YacTh NEPEKPHITHUS
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3BYKOU3OJSAIIMOHHBIE MAaTepHUAIbl UCIIOJB3YIOT TaKXKE€ B CTEHAX U MEPEropo-
KaX B BUJE CIUIOIIHOW HEHATPy>KEHHON MPOKJIAJKH U B CTHIKAX KOHCTPYKIIUH.

B Mex)Iy3Ta)XKHbIX MEPEKPBITUAX, COCTOAIINX U3 HECYLIEH IIUTHI U MSITKOTO
MOKPBITHS T10J1a, POJIb 3BYKOU30JUPYIOIIETO MaTeprUaia OT BO3AYIIHBIX IIYMOB BBbI-
MOJHSIET Macca caMOM IUIMTHI, & 3BYKOU3OJISAIUS OT yAapHOTO IyMa oOecrnevyuBa-
€TCsl MATKHM NOKPBITHEM moja. J[Jis TakuX MOKPBITUN HCMOJB3YIOT JUHOJIEYM Ha
BOMJIOYHOW WJIM TIOPUCTOM TOJUBUHUIXJIOPUIHON OCHOBE, PEIWH Ha Ty0uyaToil oc-
HOBE U JAPYTUE TUIBI MATKUX NOKPBITUN U3 BOPCOBOW WJIH TIIAAKOW CHHTETUYECKOU
TKaHU Ha Ty04aTOW OCHOBE. Takue MOKPBHITUS OJHOBPEMEHHO BBHITIOJTHSIOT U TEIl-
JIOU30JISLUOHHBIE (PYHKIIMH.

Jlist raniennst BUOpAIMOHHBIX KOJICOAHUH M TITYMOB MPU pab0Te TEXHOJIOTHYE-
CKOTO, CaHUTAPHO-TEXHUYECKOTO OOOPYIOBAHMS HCIOIL3YIOT BHOPOMOTIOMAIOIINAE
1 BUOPOUBOJISIIITUOHHBIE TTPOKIAIKH, U30JIUPYIOIIME 000PYyA0BaHUE OT KOHCTPYKIIMI
3naHuii. B kauecTBe BUOPOMOTIIOMIAIOIIUX MATEPUATIOB IPUMEHSIOT KECTKUE U MST-
KHE IIACTMACChl, HEKOTOPBIE COPTa PE3UHBI U PA3JIMUHbIE MACTHKU Ha OCHOBE OH-
TyMa, KOTOpPbIE HAHOCIT HAa TOHKHE METAJUIMYECKUE ITIOBEPXHOCTH.

OCHOBHBIE BUJIbI 3BYKOU3OJISIIIMOHHBIX MATEPUAIOB TIPEICTaBIeHbI B Ta0M. 13.4.

Tabmuma 13.4
DKCIUTyaTallMOHHO-TEXHUYECKUE CBOMCTBA HEKOTOPHIX
3BYKOHM3OJIAIIMOHHBIX MaTepUAJIOB

JnHamuyeckuii MOyJib yIpy-
Cpennsis roctu Ex, MIla, u otHOCHTEB-
Ob6nacTh npuMeHe-
Martepuan IUIOTHOCTB, | Hoe ckatue K npu Harpyske
3 HUA
KI/M 2 Klla
En K

I1nuTH ApEeBECHO-BOIOKHUCTHIE 150...250 1 0,1
[TiuTer MHHEPaIOBaTHbIE
B®-75 Ha CUHTETUYECKOM CBs-
3YIOILEM:

mapka 80 70...80 0,36 0,50

Mapka 100 90...100 0,40 0,40 HpI/IMeHHIOT B Iepe-
HInak KpymHOCTBIO 710 15 MM 500...800 8 0,8 KPBITHSIX B BHIC
ITecok mpokajieHHbIH 1300...1500 12 0,03 CIUIOIIHBIX HEHATPY-
Marsl MUHeEpajJoBaTHbIE IPO- 100...200 i i JKEHHBIX WM Harpy-
IIMBHBIC JKEHHBIX POKJIAIOK,
[LuTel  MUHEpANOBaTHBIE Ha MOJIOCOBBIX HArpyKeH-
CHHTETHYECKOM  CBA3YIOIIEM, HBIX U IITYYHBIX Ha-
TosuHOU 20 MM: IPYKEHHBIX IIPOKJIAJOK;

MSTKHE 50...75 0,18 0,2 B CTEHAX U IEPEropo-

TOJTYKECTKUE 100...125 0,15 0,1 KaxX B BUJC CILIOIIHOM
[ImnTel CcTEKJIOBAaTHBIE Ha CHH- HEeHarpy»XeHHOit npo-
TETUYECKOM CBS3YIOLIEM, TOJI- 50 0,07 0,2 KJIaJK1; B CTBIKOBBIX
mmHOM 20 MM KOHCTPYKLHUAX
TTmuTel Ixrva MOPUCTOU PE3UHBI, 500...700 25..3 0,065
TonmmuHON 20 MM
IIpoknagku U3 NOPU3OBaHHOMU
CHHTETHYECKOH PE3HMHBI pa3me- 33 - -
pom 20000x100x7,5 MM
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[Iponomxenue tabdn. 13.4

JlmHaMuueckuii MOyJIb yIIpy-

Cpennsis roctu B, MIla, u oTHOCHTEINB-
O6nacts npuMeHe-
Martepuan IUIOTHOCTB, | Hoe ckatue K npu Harpyske
3 HUA
KI/M 2 Klla
En K
[TeHononmypeTaHOBbIC po- T[IpHMEHSIOT B Hepe-
kaagxu 20000x100x6...20 MM KPBITHAX B BHJIE
OnacTU4HBIE PYJIOHHBIE IOPO- CIUIOIIHBIX HEHATpY-
. 35...60 0,3...0,8 -
miacTsl TonuHoi 10...15 MM JKEHHBIX WU Harpy-
LlemeHTHBII GuOpOIUT 300 - - JKEHHBIX TPOKJIAJIOK,
[TonuacrepHble MaThl pazMepoM 35 i i MIOJIOCOBBIX HAarpy»KeH-
25000%100%6...45 Mmm HBIX U IITYYHBIX Ha-
CuHTrenoH 29 IPYKCHHBIX IIPOKJIAOK;
25000%100%6...45 mm B CTCHAX U IEPETOPOJI-
Pymnonsr mpeccoBaHHO# TPOOKH 150 ) i Kax B BUJE CIUIOIIHON
pazmepom 10000x100%2 MM HEHarpy>KeHHOM Mpo-
Matbl  TEHOIOJIMYpPETAaHOBEIC 35 i i KJIJKH; B CTBIKOBBIX

pazmepom 15000x100%2...4 mm

KOHCTPYKIHUSX.

KOHTpOJILHI)Ie BOIIPOCHI

1. Jlaitite onpenenenue mymy. Kakue BUIbl IyMOB pa3inyaroT?
2. Yto npeacTapistoT coO0i BO3AYITHBIE IITyMbI?
3. Uto mpencTaBisitoT co00M yapHbIe ITyMbl?

4. Kakue Matepuaibl OTHOCIT K aKyCTUYECKUM?
5. [IpencraBpTe KiIaccuUKAIIMIO aKYCTHYECKUX MAaTEPUATIOB M U3/ICITUH.

6. Jln4 dyero npeaHa3HavueHbl 3BYKOIOTJIONIAOIINE MAaTepUaIbl?

7. UTto SBISIETCA OCHOBHOM aKyCTHYECKOM XapAKTEPUCTUKON 3BYKOIOTJIO-

HIAIOIIUX MaTePUATIOB?

8. Kakue CTPOUTCIIbHBIC MATCPHAJIbI U U3ACIINA ITPUMCHAIOTCA B KAUYCCTBEC 3BY-

KOITOTJIOIAFOIINX ?

9. [Ins KakuxX 1esen UCIOIb3YIOTCS 3BYKOU30JILIMOHHBIE MaTEPUAIbI?
10. Yo sBnsieTcs OCHOBHOM XapaKTEPUCTUKOW 3BYKOM3OJSALIMOHHBIX MaTepHUa-

JIOB B KOHCTPYKIUSX ?

11. IIpuBeauTe mpuMepsl 3BYKOU3OSIIUOHHBIE MATEPUATIOB U U3/CIIUN.

12. Kakue cyImecTByIOT CXeMbl TPUMEHEHUS 3BYKOU3OJISIIMOHHBIX MaTepUajIoB
B MEXKyITAXKHBIX IEPEKPBITUSIX ?

13. Kakne akycTuueckue Marepuaibl UCIOJIB3YIOTCS JJIs TallleHUs BHOpaIiu-
OHHBIX KOJICOAHUH U IITyMOB?
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PA3JIEJ 14

JAKOKPACOYHBIE MATEPUAJIBI
14.1. O61mue cBeneHus

JlakoKpacoYHBLIMH MAaTepHAIaMM Ha3bIBAIOT BSA3KO-KHJIKHE MHOTOKOMIIO-
HEHTHBIC COCTAaBbI, HAHOCHMBIC TOHKHMH CJIOSMH Ha TOBEPXHOCTH OT/ICIBIBACMOM
KOHCTpYKIuH (OETOH, IepeBo, MeTall). B pe3ynbrare oTBepieBaHus KPACOYHBIX CO-
CTaBOB 0OpasyeTcs TBep/asi MIIeHKa, KOTOpas MPOYHO CILIETJICHa ¢ OCHOBAHUEM.

Takue MOKPBITHS JAIOT BO3MOXKHOCTBH 3aIlUTUTHh MaTepuaj KOHCTPYKIUH OT
BPEHOTO BO3ACHCTBUSL OKPYXKAIOIIEH Cpe/ibl, TOBBICUTh UX JIOJITOBEYHOCTH, MOIY-
YUTh  APXUTEKTYPHO-XYAOKECTBEHHbIH  3(PdeKr,  yJIydlluTh  CAHUTAPHO-
TUTUEHUYECKHE YCIOBUS B TMOMeEIIEHUsAX. HekoTopble J1aKOKpacOYHbIE MOKPHITHS
UMEIOT CTIeIIMAIbHOE Ha3HAaueHUe (AHTUCENTUYECKUE, OTHE3AIUTHEIE).

CBolicTBa JTAKOKPACOYHBIX MATEPUAJIOB MOXKHO Pa3/IeTUTh Ha TPYIIIbL: peoo-
euyeckue (BSA3KOCTb, IUIOTHOCTb, YNPYTOCTh, IUIACTUYHOCTB); MEXHONO0SUYECKUE
(IUCTIEpCHOCTh, YKPBIBUCTOCTH, PA3JIUB, MAaCIOEMKOCTh); Qu3UKO-MexaHuiecKue
(MPOYHOCTH TUICHKY TPH Pa3phIBe U YUTMHCHUH, IPOYHOCTD MOKPBITHS MPU U3THOE U
yaape); cneyuanvHvle (IEKTPUUECKUE, TEIIOPU3NIECKUE, aHTUCEITUYECKUE, OTHE-
3alUTHBIE U JIP.); OexopamusHvle (COXpaHEHUE I[BeTa, OJeCKa M BHEIIHErO BHUQ);
AHMUKOPPO3UOHHBIE U AMMOCHepocmouKue.

JlakokpacovHbIE MMOKPHITHS OOBIYHO COCTOSAT M3 TPYHTOBOYHOTO, TIOJIMA304YHO-
ro, MMakJIeBOYHOIO U OKPacOYHOro cioeB (puc. 14.1), KaxXaplil U3 KOTOPBIX UMEET
cBoe ocoboe HazHaveHue [13].

5 6
—C——
i o
7 / A
77

Puc. 14.1. Cnoii 1akOKpacoO4HOr0 NOKPBITHS:
1 — rpyHTOBKa; 2 — oAMa3Ka; 3 — ImakjaeBka; 4 — OCHOBaHHE; 5 — CJIOH J1aKa;
6 — coii KpacoyHOTo cocTaBa

I pynmosounsiii croul, TPEeCTaBIAIONINN COO0M KUIKUI COCTaB, XOPOIIIO BITU-
THIBAIOIIUNACS OCHOBAaHWEM, MPEIHA3HAYCH I YIYUIICHUS CIEIUICHUS TOCIeIyTo-
IIMX CJIOEB C OCHOBAaHUEM M JIJII BEIPABHUBAHUS CBOMCTB OCHOBAHUS IO OTCACHIBAIO-
[IIIM CBOMCTBAaM.

Ilooma3zounsie crnou CiyXaT JJiS 3alIOJIHEHUS CPABHUTEILHO KPYIHBIX YTiTyO-
JICHU} Ha TTOBEPXHOCTH OCHOBAHUSI.

IlInamnesounwiii coti (TyCTOM MacTOOOpPA3HbIM COCTaB) HAHOCAT C IIEJBIO BbI-
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pPaBHUBAHUS TIOBEPXHOCTH U JTUKBUAAINH €€ 1e(DEKTOB.

Oxkpacounvle ciou co34aI0T TOHKYIO TUIEHKY 3aJaHHOro 1sera. Kpacounbie
COCTaBbl OBIBAIOT BOJIHBIE (M3BECTKOBBIE, CUIIMKATHBIE, IEMEHTHBIE, KIIEEBbIC, Ka3eH-
HOBBIC), MacCJsiHbIE (HaTypaJIbHbIE), TOJIUMEPHBIE U JP.

[Tocne HaHeceHUsI BCEX CIIOEB BBITIOJIHAIOT uliughoéaHue TOTOBON TOBEPXHOCTH
pa3IMYHBIMU a0pa3UBHBIMU MaTepUaIaMu WIH NOKPbIBAIOM ee JIAKOM.

14.2. Knaccudukanus JaKOKPACOYHbIX MATEPUAJIOB

Jlakokpaco4yHble MaTepHalibl U TOKPBITHS KJIACCU(UIUPYIOT MO YCIOBUSAM
IKCIUTyaTallil, METO/1y HAHECEHUSI U KOHCUCTEHIIUH.
1. Ilo ycnosusam skcniayamayuu KpacOUHbIE TOKPBITHS ACNATCS Ha TPYIIIHI,
Ipe/CcTaBICHHbIE B Ta0J. 14.1.
Taomuna 14.1
Krnaccudukanus KpacouHbIX MaTepUaioB

I'pyniia
HaunmenoBanue marepuaia
JKCILTya- VYcnoBus dKcILTyaTaluu
10 Ha3HAYEHUIO
Taluuu

[TokpbITHS, CTOMKHE K pAa3JIUYHBIM KIMMAaTH-
ATMoOcdepocToiikue 1 YECKUM BO3JECHCTBUSAM, SKCILTyaTHPyEMbIE Ha
OTKPBITOM ILJIOIIAJIKE

[TokpbITHS, SKCIUTyaTUPYEMbIE I10J HABECOM M

OrpannyeHHo atMochepocTorkue 2 .
BHYTPHY HEOTAIUTUBAEMBIX ITOMEIICHUN
[TokpeiTHs, TpUMEHSIEMbIE ISl BPEMEHHOM 3a-
KoHcepBannoHHbie 3 .
IIMTH OKPALIMBAEMOI MOBEPXHOCTH
N [TokpbITHS, CTOIKHE K BO3AECHCTBHUSM BOJBI U €€
Bogocroiikue 4

apoB

[TokpeiTusi, obnanaronme crneuupuIecKuMu
CrneuuanbHble 5 CBOMCTBAMM: CTOMKOCTBIO K PEHTTEHOBCKOMY
W3JIyYEHUIO, CBETSILNECS U JIp.

2. I[lo memody naneceruss KpaCOYHBIE COCTABHI OBIBAIOT:

- KUCTEBHIE;

- MyJIbBEPU3ALIUOHHBIE.

3. Ilo ceoeli koHcucmeHyuy KpacOYHbIE COCTABBI MOTYT OBITh!
- KUJIKUMU;

- BS3KUMU;

- MaCTOOOPa3HBIMH.

14.3. OcHOBHBIE KOMIIOHEHTHI JIJAKOKPACOYHBIX COCTABOB
OCHOBHBIMM KOMIIOHEHTAMH JIAKOKPACOYHBIX COCTABOB SIBJIIIOTCS CBS3YIOILIKE

BEII[ECTBA, TUTMEHTBI, HATTOJIHUTEIN, PACTBOPUTETH U Pa30aBUTEIIH.
Cesi3ywoniue (MICHKOOOPa3yIOIIKe) BEIIECTBA CIIYKAT IS CHEIICHUS MEKIY
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co0Oll YacTHL MUTMEHTA U CO3/IaHMSI TOHKOM IUUIEHKH, MPOYHO JeprKallercs Ha OK-
paLIEHHOW ITOBEPXHOCTH.

OCHOBHBIE CBOMCTBAa KPAaCOYHBIX COCTAaBOB (y100OHAHOCUMOCTb, CKOPOCTh OT-
BEP/IEBAHUS, IIPOYHOCTH U JIOJITOBEYHOCTh KPACOYHOT'O MOKPBITHUS) 3aBUCIT B 3HAUH-
TEJIBbHOU MEPE OT CBA3YIOLLETO.

CBS3yIOIIMMH BEIIECTBAMH B KPAaCOYHBIX COCTaBax SIBJIAIOTCS OMU(bBI (00pa-
OOTaHHBIE PACTUTENBHBIE Maclia) — B MACIISHBIX KpacKax; MOJIMMEphl (CHHTETUYECKUE
CMOJIbI, CHHTETUYECKHE KayUyKH, TPOU3BOAHBIE LIEJTI0JI03bI) — B IOJIMMEPHBIX Kpac-
Kax, JJAaKax, SMAJAIX; KiIen (>KUBOTHbBIE, PACTUTEIbHBIEC, HICKYCCTBEHHBIE) — B KIJIEEBBIX
KpacKax; HEOpraHM4eCKUe BSOKYILIUE BEIIECTBA (LIEMEHT, U3BECTh, KHUJIKOE CTEKJIO) —
B LIEMEHTHBIX, U3BECTKOBBIX, CHIIMKATHBIX KPacKax.

IIurMeHThbl — TOHKOAMCIIEPCHBIE [IBETHBIEC ITOPOILIKH, HEPACTBOPUMBIE B BOJIE,
macie (onude) 1 OpraHuvIecKux pacTBOpUTeNsax. OT HUX 3aBUCHUT HE TOJIBKO I[BET, HO
U JIOJITOBEYHOCTDH JIAKOKPACOYHOTO MOKpBITHs. IIpu TmiatenbHOM INepeMelnnBaHUA
IUTMEHTOB CO CBSA3YIOLIMM O0Opa3yIOTCsl HEpacClIauBalOIIUECs] CyCIIEH3UH, KOTOphIE
Ha3bIBAIOT KPACOYHBIMU COCTaBaMU (KpackaMmu).

B 3aBHCHUMOCTH OT MPOMCXOKICHUS MUTMEHTHI KJIACCU(PHUIIMPYIOTCS HA MUHE-

paJibHbIC U OPraHUYECKHE, a TI0 CIIOCO0Y MOTyYeHUsT — Ha MPUPOJIHBIC U UCKYCCTBEH-
HbIe (Tabi. 14.2).

Tabmauma 14.2
Krnaccudukanys nurMeHToB IO MPUPOJIE TPOUCXOXKICHUS
[TurmenThI
MunepasibHble Meraunueckue
Opranunueckue
[Tpupoansie UckyccTBeHHBIE MMOPOIIKHA

Men bennna nquHKOBBIE IIurment xenteiii | Ilyapa amomunue-
N3Becth benuna tTutaHoBBIE [IurmenT anblit Bast
Kaonun benuna ceuHnoBele | I[IMrMeHT KpacHbIN [Ip116 IUHKOBAS

Oxpa JIutonoH cyxou [Turment roay6oit | bpoHnsa 3omotucTas
Mymust KpoH nuHKoBBIN KunoBaps nckycer-
Ymbpa YMmOpa #okeHas BEHHAs

Cypuk KeJe3HbI!
[Tepexucr Maprania

Caxa manspHas
3eeHb MUHKOBAs

I'padut Oxkcupn xpoma

KpacouHble coCTaBbI COEPIKAT Yallle BCEro HeopraHuueckue murMeHThl. K op-
TaHUYECKMM IMHTMEHTaM, IMPUMEHSEMBIM OCTATOYHO DPEIKO, OTHOCATCS MallsIpHas
caka, rpadUT ¥ CHHTETUYECKHE KPaCsIIUe BEIICCTBA.

benpiMu murmeHTamu SBISIOTCS Oenmwna (ruHKoBbie ZNO, TuTaHoBhIe Ti0,,
ceunoBsie POCO;, Pb(OH),), mern, cTrponTenbHas u3BeCTbh, allOMUHUEBAS My Ipa.

JXKenteie TUrMEHTHI — 0Xpa, COi XpoMoBoi KUCI0ThI (ZNCrOy4, PhCrO,).

Cunune mnurmeHtbl — yinbrpamapua (NajAlzSizS,01,), masyps wmamspHas
(Fes[Fe(CNge)]s) u xobambT.

3eneHble TUrMEHTHI — okcu XpoMa CrOs, 1IMHKOBasI 3€JIeHb, XPOMOBAs CBUH-
1[0Bast 3€JICHb.
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Kpachabie nurMenTsl (Hanboyiee MHOTOYMCIIEHHBI) — MCKYCCTBEHHAsT MyMHUS,
ceunIoBbIH cypuk (PbO-Pb,03), penokcaiin, xene3Hblii CypuK, KHHOBAPb.

UepHble U cepble MUTMEHTHl — pa3lIMyHbIe Caku, AHOKcHa Maprania MnO,,
TOHKOMOJIOTBIN rpadur.

MeTtannrueckure MUrMeHThl — Mypa aJlOMUHHUEBasi, OpOH3a 30J0TUCTAs.

OCHOBHBIMHM CBOMCTBAMU MUTMEHTOB SIBJISIOTCS TOHKOCTH TOMOJIA, CBETOCTOM-
KOCTb, aTMOC(EPOCTONKOCTh, XUMHUYECKasi CTOWKOCTb, OTHECTOMKOCTb, MAacCJOEM-
KOCTb, YKPBIBUCTOCTh WJIM KPOIOIasi ClIOCOOHOCTb.

HanosHuTEIH UCTIONB3YIOT JJIi SKOHOMUHU JOPOTOCTOSAIIMX MUTMEHTOB, IMO-
BBIIICHUSI JICKOPATUBHBIX U 3aIIUTHBIX CBOMCTB. J[Ji1 HapyHON OKpacKu JTydIIUMHU
HATIOJHUTEIISIMA SIBIIIOTCS TOHKHE TOPOIIKH Tspkenoro mmara (BaSO,) m Tanbka.
J{nst BHyTpeHHEN OTIIENKHU MPUMEHSIOT 00Jiee JenIeBble HAIOJIHUTENN B BUJI€ TOHKO-
MOJIOTBIX Me€Jia, U3BECTHSIKA, TUIICA.

B nocnennee BpeMst paciupsieTcsi IpUMEHEHHE B KaUeCTBE HAIIOJHUTENEH Op-
TFaHUYECKUX MOJUMEPHBIX MOPOIIKOB: MOJMATUIICHA, MOJUIPONUICHA, MOJTUBUHUII-
XJIOpUJA U Op.

PacTBopuTesn NpUMEHSIOT [JIsi PAaCTBOPEHHS IMOJUMEPHBIX CBS3YIOIINX B
Kpaco4HbIX cocTaBax. OHM JOKHBI ObITh MHEPTHBI 10 OTHOILIEHUIO K JIAKOKPAacOY-
HBIM MaTepuajiaM U MaTepHraliaM OKpaIIMBaeMbIX KOHCTPYKITUH.

PacTBopuTensiMu ciy’KaT JIETKO YJIETYYHMBAIOIIMECS OPraHUYECKHUE >KHUJIKOCTH:
alleTOH, CKUMUAAp, OEH30J, yalT-ciupuT U 1p. PacTBopuTenem sl KIeeBbIX KPacoK M
KpPacoK Ha OCHOBE MUHEPATIBHBIX BSDKYIIMX BEILECTB sIBIsIeTCS Boja. CBsi3yroliee u op-
TAaHUYECKUI pacTBOPUTED 00Pa3yIOT JIaK, a JaK IUIFOC MTUTMEHT COCTaBIISIOT SMab.

Pa3zbaBuTesn — )KHIKOCTH, HE PACTBOPAIOIINE MIIEHKOOOPA3yIOIINE BEIIECTBA,
a CIy)Kallle TOJIbKO JIJIi YMEHBIIECHUS BA3KOCTH KPACOYHBIX COCTaBOB. B kadecTBe
paz0aBuTENS NPUMEHSIOT OJU(DY (711 MACIISIHBIX KPACOK) MU BOAY (ZJ11 BOJIOAMYIIb-
CHOHHBIX KPAaCOUYHBIX COCTaBOB).

PactBopuTenu unu paz0aBUTEIN MO3BOJISIOT MOJIYYUTh KUIKO-BIA3KYIO KOHCH-
CTEHITUIO, B TOM YHciie 6€3 JOMOTHUTEIBHOTO Pacxojia CBA3YIOIIETO.

14.4. Buabl KpacoOYHbIX COCTABOB
14.4.1. Macnanwle Kpacku

MacJisinble KPacKu MPeaCTaBisoT co00i OJHOPOIHYIO CYCIIEH3HIO, B KOTO-
poOil Kakmas dYacTWIla TUTMEHTa OKpPY)KCHa CBS3YIOIIMM BEIIECTBOM. MacisHbIe
KpPaCKH M3TOTOBJISIFOT MyTEM PacTHpPaHUs ONM(BI C MUTMEHTAMH B CIEITHATBLHBIX Ma-
IIMHAX-KPacKoTepKax. BBIMyCKarOT I'yCTOTEPTHIC M KUAKOTEPTHIC MACIISHBIC KPACKH.
I'ycmomepmpoie kpacku POU3BOIAT B BHUJIE TACT M JOBOJAT 10 pabodeld KOHCHCTEH-
1My qo0aBiieHreM onudbl Ha MecTe padoT. JKuokomepmule Kpacku BBITYCKAIOT TO-
TOBBIMH K ynoTpeOsienuto ¢ coqepxkanrem oaudsr 40...50 %.

MacJisiHbIe KpacKy YaIie BCEro MPUMEHSIOT [Tl 3alIUThl CTaTbHBIX KOHCTPYK-
Ui OT KOPPO3HH, JIJIS TIPEJOXPAHCHUS OKOHHBIX paM M APYTUX JEPEBIHHBIX dJIe-
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MEHTOB OT YBJIQKHEHUSI, @ TAKXKE JIJI1 OKPACKU TOBEPXHOCTEM, MOABEPTatOIIUXCs UC-
TUPAHUIO U YaCTON MPOMBIBKE BOAOW (TIOJIbI, HUKHUE YACTU CTEH KOPUIOPOB 0OIIIe-
CTBEHHBIX 3/IaHHI, METAJUTMYECKUE BOPOTA IILJTFO30B U T.1.).

MacnsiHast Kpacka He U3MEHSIET CBOM 00beM B Mpolecce TBEpJIeHU, 001a1aeT
CTOMKOCTBIO U JIOJTOBEUHOCTHIO.

14.4.2. Jlaku u Imaneevie Kpacku

Jlaku mpencTaBisioT co00#l MIEHKOOOpAa3yIoIue pacTBOPHl B BUJIE CHUHTE-
TUYECKUX WJIH HATypaJbHBIX CMOJ (OMTYMBI, OMU(BI) B JIETy4YUX PACTBOPHUTEISX.
Kpome 3THX ABYyX TJIaBHBIX KOMIIOHEHTOB JIaK OOBIYHO COAEPIKHUT IUTacTU(UKATOD,
OTBEPIUTENb U JIPYrUe€ CIEHHUANbHbIE JOOABKH, YJIYUYIIAIOIIHNE KAayeCTBO JaKOBOTO
NOKPBITHS. B CTpoUTENHCTBE B OCHOBHOM MPUMEHSAIOT MACISHO-CMOJISIHBIE, CMOJIS-
Hble (CUHTETHYEeCKHUE Oe3MacisiHbIe), CHUPTOBBIC, OMTYMHBIE, ac(pabTOBBIC, KAMEH-
HOYTOJIbHBIE JIAKU U HUTPOJIAKH.

Macnano-cmonsinvle 1aku — pacTBOPbl CMOJ, MOJIUGMUIIMPOBAHHBIX PACTUTEIb-
HbIMU MacjlaMy B OPraHMYECKUX pacTBOpUTENSIX. OJHU U3 HUX UCTOJIB3YIOTCS IS Jia-
KUPOBKU MEOEIH U IEPEBSHHBIX TOJIOB, APYTHUE — JIJIsl HAPY>KHBIX MAJSIPHBIX PaOoT.

Cmonsanvie naky TPEICTABISIIOT COOONH CUHTETUYECKYIO0 CMOITY, AUCIEPIUPOBaH-
HYIO B OPraHMYECKOM PAacTBOpPUTENIC. DTH JIaKU OECIIBETHBI, BHICBIXAIOT B TEYCHUE 2 U
npu Temmeparype 20 °C. CMOISHBIC JTaKH HA OCHOBE MOYEBHHO(GOPMAIBICTHIHON U
NOJM3(QHUPHON CMOJI MPUMEHSIOT JJIs1 OKPACKU MAPKETHBIX MOJIOB, JUI OTACNIKH (DaHEPHI,
CTOJIAPHBIX M3JENNH, APEBECHO-CTPYXKEUHbIX MIUT. OKpacka MepXJIOPBUHUIOBBIM Jia-
KOM 3allIMIIAET MaTepuan CTPOUTENbHBIX KOHCTPYKLUMN OT KOPpO3uH. /s TakupoBKH
JIeTajieil u3 NUBETHBIX METAJUIOB U JIEpEBa MPUMEHSIOT AJTKUAHBIN JIaK.

Cnupmoegvie n1axu — pacTBOPbl CHHTETUYECKUX WM MPUPOJHBIX CMOJI B CIUP-
T€, UMEIOIIINE KOPUYHEBBIN, JKENTBIN U Apyrue nsera. VX ucnonap3yroT sl OJIupOoB-
KU JIEPEBSHHBIX JIeTaneil, MeOeu, MOKPBITUS U3/IeNIUN U3 CTeKJIa U MeTaJla.

Bbumymnvle u acganomosvie naxu — KOJUIOWAHBIA pacTBOp OMTymMa WM ac-
danbTa U pacTUTEIBHBIX Macel B OPraHUYECKUX PACTBOPUTENAX. DTU JIaKU 00pasy-
10T BOJOCTOMKHE IUICHKM YEPHOrO LIBETA, NIPUMEHSIOT UX Ui aHTUKOPPO3HOHHOTO
MOKPBITUS METAJUTMYECKUX JIeTajeil CAHUTaApPHO-TEXHUYECKOT0 000py/I0BaHUs, KaHa-
JIM3AIIMOHHBIX U Ta30BBIX TPYO, /I MOKPBITUS CKOOSHBIX M3EIHUi (TIeTeNb, pyUeK).

Kamennoyzonvnvie naxu — pacTBOpbl KAMEHHOYTOJIBHOTO 1E€KA B OPTaHUYECKUX
pacTtBopuTensax. VX NpUMEHSIOT Kak aHTUKOPPO3MOHHOE TMOKPHITUE YYTYHHBIX U
CTaJIbHBIX KOHCTPYKUNWA U U3IETUM.

Humponaxku — pacTBOpbl MPOU3BOJHBIX LIEJUIIOI03bI B OPraHUYECKUX PACTBO-
putensix, coaepxaniue miactudukarop. Hutponak ObICTpO BBICHIXAET, Aa€T OJECTS-
Y10 TJIEHKY KOPUYHEBOTO WJIU KEJTOrO I[BETA, €r0 NIMPOKO MCIOIB3YIOT JJIs OKpa-
CKU MeOenu W JIepeBSHHBIX AeTaneil. OQHaKO HUTPOJIAKM OTHEOIACHBI, BBICHIXas,
BBIJICTISIFOT BPEAHBIC JIJIS1 3/I0POBbS MMapbl PACTBOPUTES.

IOMaJieBble KPACKH IPEACTABISIOT CO00M KOMITO3UIUIO, COCTOSIIYIO U3 JIaKa
u nurMenta. CTpoWTeNbHbIE SMaJieBble KPACKW JIOJDKHBI 00JIaiaTh OMpeeieHHON
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TBEPAOCTHIO, aTMOC(HEPOCTONKOCTHIO, XOPOIIMM BHEIIHMM BHJIOM, CIIOCOOHOCTBHIO
BBICBIXaTh MPU OOBIYHOM TemmepaType He Oozee yeM 3a 1...2 CyToK.

K smaneBbIM KpackaM OTHOCSITCSA aJKUAHBIE, MMEPXJIOPBUHUIOBBIE, KPEMHUM-
OpraHUYeCcKue, KayuyKoBble, OUTYMHBIE.

AnkuoHvle smanesvle Kpacku — CyCIeH3us MUTMEHTa B TiudTaneBoM, neHTad-
TaJeBOM, AJIKUAHO-CTUPOJIBLHOM U JAPYTHX aJKUIHBIX Jakax. [nudraneBbie u mneH-
TadTaneBbie MU CIY>KaT ISl HAPY>KHBIX padoT.

Ilepxnopsununogvie smanesvie kpacku 1IXB HCTIONB3YIOT 1A OTAEIKU MpE-
BapHUTEIBHO 3arpyHTOBAHHBIX METANTMYECKUX MOBEPXHOCTEN M ISl OKPacKu OETOH-
HBIX (hacaJHbBIX TOBEPXHOCTEH.

Kpemnutiopeanuueckue smanu HAILIM IIMPOKOE PACHPOCTPAHEHUE B COBpE-
MEHHOM CTpPOHTENhCTBE. KpeMHuioprannueckue mokpeITus 00manaoT rupodoOHo-
CTbIO, aTMOC(HEPOCTOMKOCTHIO, 3AIIUIIAIOT HAPYKHBIE OIPaXICHUS OT YBIAKHEHHUS,
HO HE MPENSATCTBYIOT €CTECTBEHHON BEHTWISILIUU TOMEILICHUIA.

[TokpbITHS Ha OCHOBE KayuyKO8bIX SManel TPEACTABIAIOT co00il pacTBOp
XJIOpKaydyKa B OpraHMYecKoM pactBopuresie. KayuykoBele 3Manu oOnanaroT 3ia-
CTUYHOCTBIO M HE TpecKarTcd B pe3ynbTare aedopmauuil. OHM Takxke o0nanaroT
BBICOKOM BOJIO- U KOPPO3UOHHOW CTOMKOCTBIO, X NMPUMEHSIOT JUIS 3aIUTHI OT KOp-
PO3UM METAJUIMYECKUX U KEJI€300€TOHHBIX KOHCTPYKIIHUI.

bumymmuyro smanesyio kpacky moiydaroT, BBOJs B OUTYMHO-MACIISIHOM JaK
QIIOMUHUEBBIA MUTMEHT (QIIOMUHUEBYIO MYApPY). DTHU 3Majd CTOMKH K ACHCTBUIO
BOJbI, IOATOMY MX IMPUMEHSIOT JIJIl OKPACKH CAaHUTAPHO-TEXHHUYECKOro 000pya0Ba-
HUS, CTAIbHBIX OKOHHBIX PaAM.

Henocratkom J1akoB U 3Majel SBISETCS HaJU4yhe B HUX OPraHUYECKOIo pac-
TBOPUTEIIS, a CIEI0BATEIBbHO, TOKCUYHOCTD, B3PBIBO- U MOXKAPOONACHOCTD.

14.4.3. Ilonumepusvle KpacouHnvie cocmagnl

IMotuMepHbIEe KPpacKkM TPEICTABIAIOT COOOM CYCIEH3UIO MUTMEHTOB B pac-
TBOpe noiumepa. [lonumepHbie Kpacku MMPOKO NPUMEHSIOTCS JJIsl OTAEJIKUA CTEHO-
BBIX TTaHEJICH M OJIOKOB ITOJTHOM 3aBOJICKON TOTOBHOCTH, a TaKXe JJIsl OKPACKH U BOC-
CTaHOBJICHUsI (pacaloB CYIIECTBYIOIIUX 37aHUN M COOpYyKeHH. BcrencTBue BbICo-
KoM arMmocdepocTokocTh Kpacku othenka coxpansiercs 10...12 jer u Ooiee, ee
MOYHO IPOMBIBaTh BOJOM.

K monuMepHBIM KpackamM OTHOCATCS KPEMHUMOPraHWYECKHE MOKPBITHS, HUT-
pOJIaKH, KaydyKoBbIe Kpacku (cm. 1. 14.4.2).

[Tonmumepnsbie kpacku coaepxkat 30...50 % opraHuyeckoro pacTBOPUTENS, YTO
HEOOXOJIMMO JIJIs MPUJAHUS COCTaBy MalsipHOM kKoHcucTeHIuu. [locie HaHeceHus
MOKPBITUSL PACTBOPUTEIH HUCTIapsieTcs (YIETyUYUBAETCs) U Ha OKpaIIMBaeMOM MOBEPX-
HOCTH 00pasyercs atMocepocToiikas mieHka. [lomumepHbie Kpacku OBICTPO BBICHI-
XaloT, OJJHAKO OOJBIITMHCTBO PACTBOPUTENICH TOPUT, MX MAPhl OTHEOTIACHBI U B3PHIBO-
onacHbl. HakamnmBasicb B 3aKpbITHIX MOMEUIEHUSX, Mapbl PACTBOPUTENICH BPEAHO
BIIUSIFOT Ha 3I0POBBE JIHOJIEH.

219



Bonee 6e30macHbIMU SBISIIOTCS SMYJIbCHOHHBIE KPACOUHBIE COCTaBbI HA OCHOBE
MOJIMMEPOB, HE COAEPIKAIIMUX JIETyYMX PACTBOPUTENICH WM COAEPKAIIUX UX B HE-
OOJBIINX KOJTUYECTBAX.

IouMepHbIE SMYJIbLCHOHHBIE (BOTOIUCIIEPCHOHHBIE) KPACKH — KPACOYHBIC
COCTaBbl, COCTOAIINE U3 ABYX HECMEUIMBAIOIIUXCS KUIKOCTEH, B KOTOPBIX YaCTHIIbI
OIHOM UJKOCTH paclpelesieHbl B Ipyrou. s mosyyeHus yCTOMYMBOM HE pac-
CJIauBAIOIIENCS SMYJIBCUU B €€ COCTAaB MPHU U3TOTOBICHUHU BBOJAT SMYJbIaTop - IO-
BepXHOCTHO akTHBHBIC BemecTBa (C/1b, MpuionadT, ombuieHHas KaHUGDOID | JIP. ).

OMyJIbCUOHHBIE KPACKU OOBIYHO MOCTABJISIIOT B BUJIE MMACTHI, KOTOPYIO HA MeC-
T€ MPUMEHEHUs Pa30aBISIOT BOJIOM 0 HYKHOM KOHCUCTEHIIMU. Boxy n3 HaHeCEeHHOU
Ha IOBEPXHOCTh dMYJbCHOHHOW KPAaCKM YaCTUYHO BIMUTBHIBAECT IIOPUCTOE OCHOBAHME
(kupmu4, OETOH), a OCTaBIIASCS B MOKPHITHU BOJA McMapsieTcs. B pesynbrare oOpa-
3y€eTcs MPOYHOE, TIIAJKOE, BOJOCTOMKOE IMOKPBITHE.

OMYJIbCUOHHBIE KpPAaCKHM HE TOKCHYHBI, MOXapo- U B3pbIBOOe3omacHbl. KX
MPUMEHSIOT JIJIs1 HAPY>KHBIX U BHYTPEHHUX MAJISIPHBIX padoT.

ITonumMepueMeHTHbIE KPACKHM U3TOTOBIIOT Ha OCHOBE BOJHOM JUCIIEPCUU
noJiuMepa, OesIoro MOPTAAHAIEMEHTa, TUTMEHTa U HANOJIHUTENS (M3BECTKOBAs MyKa,
Tajabk U Jp.). OOpazoBaHue TJICHKA B MOJUMEPIIEMEHTHBIX KpacKax MPOUCXOAUT B
pe3ysbTare pacnajga JUCIEPCUU MOJMMEpPA IPU UCIIAPEHUN BOJBI U PEAKLMMN TUApa-
Tallid TOpTJIaHAleMeHTa. Takue KpacKu XOpOIIO CIEIUISIIOTCS ¢ O€TOHHBIMU TO-
BEPXHOCTSIMHU M IITYKATYPKOM.

[TonumepLieMEHTHBIE KpPAaCKH MPUMEHSIOT IJIs OTAEJKH (acajoB 3AaHUil, a
TaK)Ke JUIsl 3aBOJICKOM OTJIETIKA KPYIHBIX OJIOKOB U MaHEeNeH.

14.4.4. Ilopowikosvle Kpacku

IMopomkoBble KpackM TMPEACTABISAIOT COOOM MEITKOJUCIEPCHYIO CYXYIO
CMECh, COCTOSIIIYI0 HMX TBEPAbIX MOJMMEPOB, HAIMOJIHUTENIECH, MUTMEHTOB U CIe-
[UAJbHBIX J100aBOK. B kKaduecTBe OCHOBHOTO CHIPHS MPUMEHSIOT TEPMOILIACTUYHBIC
MOJIUMEPHI (MTOTUITUIICH, TTOTUBUHWIXJIOPHT, TTIOJTUAMHU/IBI ).

[lepen ucnosnb3oBaHUEM MOPOIIKOOOPA3HBbIE KPACKH JOBOJIAT 10 paboueit Bsi3-
KOCTH MEPEBOJIOM B KaIleJIbHO-KUJIKOE COCTOSIHUE ITyTEM PACIIABICHUSI.

@opMUPOBAHUE MTOKPHITUN MOKET MPOUCXOJUTH B MIMPOKOM MHTEpBAJIE TEMIIE-
paTyp, py TOM U3MEHSETCS U MPOJAOJKUTEIHHOCTh OTBepieHus. [IoKpbITHE HAHOCUT-
Csl Ha 3alIUIIAEMYIO TTOBEPXHOCTh Pa3IMYHBIMU METOJIAMHU C Pa30TPEBOM COCTABA.

14.4.5. Kpacounwvie cocmaswl Ha ocnose
HeOopP2aHUuYecKux 6A}CYWUX 6euiecne

Kpacounble coCcTaBbl HA OCHOBE HEOPTAHUYECKUX BSXKYIIMX BELIECTB SIBJISIOT-
Cs1 BOJIOpa30aBIIIEeMbIMU M M3TOTaBIIMBAIOTCS HA OCHOBE IIEMECHTA M H3BECTH.

B meMeHTHBIX KpacKax CBS3YIOIIUM BEIICCTBOM SIBJISICTCS O€JIbI MOPTIaH/I-
neMeHT. Kpome nmeMeHTa B COCTaB KpPacOK BXOJMST IIEJIOYECTOMKHWE MUTMEHTHI, W3-
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BECTh, XJIOPUCTHIA KabUUW U ruapodolusytomnme n106aBku. M3BeCcTb U XJIOPUCTHIN
KaJIBIIUH TIOBBIIIAIOT BOJOY/IEPKUBAIOIILYIO CIIOCOOHOCTh KPAcKH, YTO HEOOXOJAMMO
JUIs TIPUOOPETEHUST TPOYHOCTH KpacodyHou ruieHku. ['mapodobusyromiue mao0aBKu
BBOJISIT JIJIs TTOBBIIIEHUSI aTMOC(HEPOCTOMKOCTH.

[lemeHTHBIE KpacCKH MPUMEHSIOT ISl HAPYKHBIX MaJIIPHBIX pa0OT U BHYTPEH-
HEl OKpaCKH BJIAYKHBIX MPOW3BOJACTBEHHBIX MOMEIIEHUN 10 OCTOHY, KUPHUYY, IITY-
KaTypKe (OKpaIIMBaIOIIYI0 TOBEPXHOCTh MPEABAPUTEILHO YBIAKHSIOT).

B u3BeCTKOBBIX KpPacKax CBS3YIONIMM BEIIECTBOM CITY)KHT TallleHass U3BECTh.
Taxke B cOCTaB BBOJAT MIEIOYECTOMKHUE MUTMEHTHI W J00aBKH, HapuMep O}y
JUTSI TIpUJIaHUS TIICHKE Orecka.

O6pa3oBaHue KPaCOUYHOW IJICHKH MPOUCXOAUT Oiarojapsi KapOOHU3AIMU H3-
BecTH. JIJisl coXpaHEeHUs BJIard B HAHECEHHOM COCTaBe, HEOOXOIUMOM 1JIsl yCEITHOM
KapOOHM3AIlM M3BECTH, B COCTaB BBOJSAT BOJOYACPKUBAIONINE TOOABKU: MOBAPCH-
HYIO COJIb, XJIOPUCTBIN Kb WIIK aJIFOMUHUEBBIC KBACITHI.

N3BecTKOBBIE KpacKu HE 00J1a/1at0T BBICOKON MPOYHOCTBIO M JOJTOBEYHOCTHIO,
HO OHHU CPaBHUTENBHO JCIIEBHI, U TTOITOTOBKA MTOBEPXHOCTHU I UX HAHECEHUS MPOCTAa.

CuiuKaTHbIe KPACKM COCTOSAT U3 CBSI3YIOIIETO — PACTBOPUMOTO CHJIMKATA
kamust K,O-mSiO, B BHIe BOJHOIO KOJUIOMIHOTO pacTBopa. B KpacouHbIli cOCTaB
BXOJISIT, IOMUMO CBSI3YIOIIEr0, MUHEPAJIbHBIN IIETOYSCTOMKUM MTUTMEHT (oXpa, JkKe-
JIC3HBIA CYPHUK U AP.) U KPEMHE3EMHUCTHIN HAITOJHUTEb (MOJIOTHIN KBAPIIEBBIN MECOK,
TpEne, TUATOMUT ), TTOBBIIIAFOIIHA BOJIOCTOMKOCTH IICHKH.

Cunukat Kanusi, SBJISIFOIIUANCS TIJIEHKOOOPa3yIolUM BEIIECTBOM, B BOJI€ MOJ-
BEpracTcs THAPOJIU3Y:

K;SiO; + 3H,0 — 2KOH + SiO,:2H,0.

Juruapat kpemueszema SiO,2H,0 o6namgaet BOKYIIMMHE CBOWCTBAMH, a 00pa-
3YIOIIASACS MIET0Yb CBSI3bIBACTCS KPEMHE3EMHUCTHIM HATIOTHUTEIEM:

2KOH + mS|02 — K>0-Si0, + H,0,

Y IIJIEHKA CUWIMKATHOW KPACKHU CTAHOBUTCS MAJIOPACTBOPUMOM B BOJIE.

CHIMKaTHBIMU KpacKaMU OKpallMBAaOT JEPEBSIHHBIE KOHCTPYKLUHU JJI 3alllu-
Thl OT BO3ropanus. X MCMoiab3yloT Uisl OKpacku (pacanoB 31aHUA U BHYTPU MOMeE-
nieHuil. ATMOC(HEpOCTOMKOCTh HapyKHOTO MOKPBITHS MOBBIIIAETCS MPU HAHECEHUU
CWJIMKAaTHOM KpacKh Ha OCHOBAHHUSA, COAEpIKalIMe CBOOOIHBIN TMIPOKCUA KadbIUs
(cBexkas IeMEHTHAas WM U3BECTKOBAs MITYKAaTypKa, IOBEPXHOCTh OETOHA).

KazenHoBble U KJleeBble KPACKH IPEACTABISIOT COOOW CYCIIEH3UM MUTMEH-
TOB W HAIOJHUTENEeH (Mesla) B BOJHBIX WM BOJHO-ILEJIOYHBIX PacTBOpax Kies WM
Ka3zenHa. /[ moBBIIEHUS MPOYHOCTH U BOJOCTOMKOCTH B KJIEEBBIE COCTABBI BBOIAT
onudy. Jas npUroToBieHHs KIEEBBIX KPACOK MCIOIB3YIOT KJIEH IPUPOIHOTO CHIPHSI:
ME3IPOBBIN, KOCTSIHOW WJIM Ka3€MHOBBIM.

KiieeBble Kpacku HE MPOYHBI U HE BOAOCTOMKH, ITIOATOMY UX IIPUMEHSIOT JIUIIb
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JUTSL BHYTPEHHEN OKPACKH CYXHMX MOMEIIEHHH (TJIaBHBIM 00pa30M MOTOJIKOB).
KazennoBble kieeBble COCTaBbl 00ji€€ BOJOCTOMKH, YEM COCTAaBbl Ha KUBOT-
HBIX KJesAX. X NpUMEHSIOT 111 BHYyTPEHHEN U HAPYKHOU OTHEJIKHU.

KoHTpoJibHbIE BOIPOCHI

1. Uto Ha3pIBAIOT JAaKOKPACOYHBIMU MaTeprasiamMu? UTO naer NmpuMEHEHHUE
ATUX MaTepuaIoB?

2. IlepeuniciuTe OCHOBHBIE CBOMCTBA JIAKOKPACOYHBIX MATEPUAJIOB.

3. 13 xaKux CJI0€B COCTOUT JIAKOKpacoyHoe NMOKpeITHe? JlaiiTe XapakTepucTu-
KY OTUM CIIOSIM.

4. lIpencraBpTe KiIacCUPUKALNIO TAKOKPACOYHBIX MATEPHAIIOB.

5. HazoBuTe OCHOBHBIE KOMIIOHEHTHI JIAKOKPACOYHBIX COCTABOB.

6. Kakue BemiecTBa SBISIOTCS CBS3YIOIIMMU B JAKOKPACOYHBIX COCTaBaX?

7. UTo mpencTaBisitoT cOOOM MUTMEHTHI B JIAKOKpacoyHbIX coctaBax? Ilo ka-
KUM TpU3HaKaM uX kiaccuduimpyror? HazoBuTe MUTrMEHTHI, MPUMEHSIEMBIEC B JIAKO-
KPAaCOYHBIX MaTepuaiax.

8. Kakue BUIbI KpaCOUHBIX COCTABOB CYIIECTBYIOT?

9. Uto mpeacTaBistoT co0oil MacisiHble kpacku? s kakux nened ux npume-
HAIOT?

10. Yro nmpexncrasiser coboi ynak? Kakue BHIBI JaKOB MPUMEHSIOT B CTPOU-
TEJIbHOU MTPAKTUKE?

11. Yro mpencraBisitoT coOoil smaneBbie Kpacku? HazoBuTe MX OCHOBHBIE
CBOICTBA Y pA3HOBUHOCTH.

12. Tlepeuncinure pa3HOBUAHOCTH NOJHMMEPHBIX KPAaCOYHBIX COCTAaBOB. UTO
MPEACTABIIAIOT COO0I MOJUMEPHBIE SMYJIbCHOHHBIE KPACKU?

13. N3 kakux KOMIOHEHTOB COCTOSIT MOPOIIKOBBIE Kpacku? OMNUILINTE TEXHO-
JIOTHIO UX UCIIOJIb30BAHUSI.

14. Kakue Bbl 3HaeTe KpacoyHble COCTaBbl HA OCHOBE HEOPTAaHMYECKUX BSIKY-
IIUX BEIIECTB?

15. Oxapakrepu3yiiTe 1IeMEHTHbIE, U3BECTKOBBIC U CUJIMKATHBIE Kpacku. [Ipu-
BEJIMTE UX OCHOBHBIE CBOMCTBA M 00JIaCTH MPUMEHEHUS.

16. Uto nmpenacTaBisitoT cO00i Ka3eNHOBBIE U KIIEEBbIE KPACKHU?
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PA3JIEJ 15

METAJIJIBI U UX IIPUMEHEHMUE B CTPOUTEJILCTBE
15.1. O6mme cBenenus

Cpenu Bcex U3BECTHBIX B HACTOSAIIEE BPEMSI XUMUUECKUX JIEMEHTOB MPUMED-
HO 4/5 MeTaJUIbl ¥ JUIIG 1/5 HEMeTaIlIbL.

MeTtann — OTHOCHUTEIFHO HOBOE MpHOOpeTeHne TeXHUKU. VIMEHHO MeTaiaMm
MPUHAICKUT BEAYyIIasi poJib B COBPEMEHHOM U, BEPOATHO, OYayIlel CTPOUTETHHON
nmpakTuke. TakoMy ycriexy OHHM 00s3aHbI, IPEKIIC BCETO, HATMYNEM IIEHHBIX CBOWCTB,
TaKUX KaK BBICOKAs MPOYHOCTH, TEIJIO- U 3JIEKTPONPOBOJHOCTD, MIIACTUYHOCTh, CIO-
COOHOCTh pabOTaTh MPU OTHOCUTEIHLHO HU3KUX M BHICOKUX TEMIIepaTypax | JIp.

Hapsny ¢ 1mojoXuTenbHbIMH CBOMCTBAMHM MeETaJUIbl 00JIajal0T U CYIIECTBEH-
HBIMH HEJIOCTaTKaMU: UMCIOT OOJIBIIIYIO CPEAHIOI0 IIOTHOCTH, MO JCHCTBUEM pa3-
JIMYHBIX TAa30B U BJArd KOPPO3UPYIOT, a MPU BBICOKUX TEMIIEpATypax 3HAYUTEIBHO
nedopmupyrorcs.

B cTpoutenbcTBe 00BIYHO MPUMEHSIOT HE YHMCThIE METAJIIbI, a CIUIABBI, MPE/-
CTaBJIAIONIUE COOOM TBEP/AbIC CUCTEMBI, MOJYUYCHHBIC CIUIABJICHUEM HECKOJIBKHX Me-
TaJJIOB WM METAJIOB ¢ HEMETaJlJIaMU (HalpUMep, JKeJIe30yIIepOoIUCThIE CIiaBkl). B
HacTosee Bpems uzBectHo 6osiee 10 000 ucnonb3yeMbIX B TEXHUKE CIUIABOB.

15.2. Kinaccupuxanus MeTa/JIOB U CILIABOB

Bce MeTanibl 1 METaNIMYECKUE CIIABbI IETISAT Ha JIBE OCHOBHBIE TPYIIIHI (pUC.
15.1): uepHble u 1BeTHbIE. K UepHBIM MeTasiaM OTHOCST EJE30 U €r0 CIUIABHI C yT-
JepooM, KpeMHHUEM, Mapratiem, GpochopomM, cepoit U Jp. 3JeMEHTaMH, a TaKKe uy-
I'yH u ctanb. Ha ux pomro mpuxonutcs okosio 95 % MetamuionpoayKuuu MHPOBOTO
IPOU3BO/ICTBA.

ChIpbeM Ui MOJIyYEHUS YEPHBIX METAJUIOB CIIY’KaT JKEJIe3HbIE PYybl, Mpe.-
cTaBJicHHbIe MuHepadamMu MarHetutoMm (Fez0,), rematurom (Fe,03), xpomMuToM
(FEO'Crzog) U Ip.

Kese3o — Onecramuii cepeOpucTo-0enblii METal, IUPOKO PacHpoCTpaHeH-
HBI B MPUPOJIC, XOTSA B CBOOOJIHOM COCTOSIHUM BCTpedaeTcsi kpaitHe penako. OHO
IUTACTUYHO, JIETKO KYETCSl B XOJIOJTHOM M HAarpEeTOM COCTOSIHHH, MOJAJACTCS POKATKe,
HITAMIOBKE U APYTHM CIOCO0aM MEXaHMUYECKOU 00pabOTKHU.

YyryH — cmaB xenesa ¢ yraepogoMm (Oonee 2 %), coaepxkamuii HOCTOSTHHbIE
pUMECH KpeMHUs, Maprasia, ¢ocdopa u cepsl. OH 00a7aCT HUZKUMU MEXaHUYe-
CKMMH CBOWCTBAaMH, HO 3aTO YIKOHOMUYHEE U JIerue OTIMBACTCS B U3JEIUS CIOKHON

dopmsr [5, 13].
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Craab — cruaB xene3a ¢ yriepogaom (1o 2 %) u apyrumu snemeHtamu. [lo
XUMHUYECKOMY COCTaBYy CTajv JIENIAT Ha YIIIEPOAUCTBIE U JIETUPOBaHHbIE. JlerupoBaH-
Has CTajb — CTallb C COJAEP)KAHUEM JIETHMPYIOUIMX 3JIEMEHTOB (BoJibPpama, Xpoma,
MOJIMO/IEHa, HUKEIIs, BaHAAMs U Jp.), BBOJUMBIX B COCTaB ISl IPUAAHMS OTpe/eIeH-
HBIX CBOMCTB: IIOBBILICHHON MPOYHOCTH, )KAPOCTOMKOCTH, KOPPO3UOHHONU CTOMKOCTH
U Jp. B cTpouTenscTBE CTadp MCMOIB3YIOT JJISl U3TOTOBJIEHUSI KOHCTPYKLIHM, apMU-
pPOBaHUS JKEIE300€TOHHBIX M3eINi, (OPM MPU U3TOTOBICHUH JKEIIE300€TOHHBIX W3-
JEJIAN U T.].

[[BeTHBIC METAJUTBI IPUMEHSIOT JJII U3TOTOBJICHHS M3ICIUNA U JAeTayel, pado-
TAIONIMX B YCJIOBUAX arpeCCUBHOM Cpeibl, MOABEPraloOlIUXCcs TPEHUIO, TPEOYIOUIUX
OOJIBIIION TEIJIONPOBOJAHOCTH, JJIEKTPONPOBOJHOCTH U YMEHBIIEHHOM Macchl. K
IIBETHBIM METaJJIaM OTHOCSITCS peakue (TUTaH, BOJb(Ppam, MOIMHOEH, ITUPKOHUN),
OsraropojiHbie (cepedpo, 30J10TO, MJIATHHA), JerkKue (UTFOMUHUM, MAarHUN U UX CIUIa-
BbI) U TSDKEJbIE (0JIOBO, CBUHEII, ITMHK, ME/Ib U €€ CIJIaBbl) METAJLIBI.

ChIpbeM 151 TPOU3BOCTBA LIBETHBIX METAJUIOB SIBISIIOTCSI OOKCUTHI, CYIb(U/I-
HbIE U KapOOHATHBIC PYJIbI MEAU, HUKEJS, [IMHKA U JIp.

AJIIOMUHUI — JIETKUI cepeOpUCThIA MeTall, UMEIOIIUNA caMoe IUPOKOE pac-
npocTpaHeHue B npupoze. M3-3a BHICOKON XUMHUYECKOW aKTUBHOCTH B CBOOOJHOM
COCTOSIHUU HE BCTPEUAETCS, COACPKUTCS B OOKcHTax, HeenrnHax, KaoJIuHax. AJto-
MUHHH HMeeT TUIOTHOCTH 2,7 T/cM°, TeMmeparypy miasnenus — 660 °C, o6magaet Bbl-
COKOM KOPPO3MOHHOM CTOMKOCTBIO, IIIACTUYHOCTHIO, JIETKO 00pabatsiBaeTcs. B uuc-
TOM BHJIC€ AIIOMUHHUN MPUMEHSIOT B BUJIC AJIIOMUHUEBOM MYAPHI U JUIsl IPUTOTOBIIE-
HUSI Kpacok. B cTpouTtenbCcTBE Yalle NMpUMEHSIOT aIFOMUHUEBBIE CIUIABBI — CUITYMUH
(crutaB anroMuUHMS ¢ KpemHueM 10 14 %) u aropamoMuHuil (CruiaB allOMUHUS C Me-
JIbI0, KPEMHUEM, MapraHiieM, MaraueM u Ap.). CUuilyMuHbl 001a4al0T XOPOIIUMU JIH-
TEWHBIMU KayeCTBaMU, MaJOW yCaJKOM, OOJIBIION MPOYHOCTHIO, TBEPAOCTHIO MPHU
JIOCTaTOYHO BBICOKOM IIACTUYHOCTHU. B mocneanee Bpems allFlOMUHUN U €r0 CILIaBbI
MPUMEHSIOT B KAYECTBE HECYIIMX U OTPAXKIAIONTUX KOHCTPYKIIMMA OOJIBIIETIPOJIETHBIX
3IaHUi U COOPHO-PA30OPHBIX KOHCTPYKITU(, IKCILUTyaTHPYEMBIX B arpECCUBHBIX Cpe-
Jax.

CmiaBbl MarHus (C aJIIOMUHUEM, MapraHileM, IIMPKOHUEM U JIp.) XapaKTepu-
3YIOTCSI BBICOKMMH 3HAUYCHHSIMUA TMPOYHOCTH, KAPOCTOUKOCTBHIO, CAMBIMU MaJlbIMH
3HaueHusiMH T1oTHOCTH (1700...1800 KF/M3) Cpeay BCEX IIBETHBIX METALIOB. MX 11e-
Jeco00pa3HO UCIOIb30BaTh B KOHCTPYKIIUSAX C BBICOKOW CTOMKOCTBIO MPOTHUB BUOpa-
[IMU, HO HEOOXOIMMO 3aIUINATH OT KOPPO3UH.

TuTan Hayana MHUPOKO UCMOJIB30BATHCS B PA3IUYHBIX OTPACisAX TEXHUKU Ora-
rojapsi EHHbIM CBOMCTBAM: BBICOKOW KOPPO3MOHHOW CTOMKOCTH, MEHBIIEN IUIOTHO-
ctu (4500 KI‘/MB) [0 CPABHEHUIO CO CTAJIbIO, BRICOKUMU TPOYHOCTHBIMU CBOMCTBAMU,
MOBBIIIEHHOMN TEMJIOCTOMKOCTU. TeMieparypa 1iaBiaeHus TutaHa 1627 °C.

Mensb mipeacTaBisieT co00l METal KPacCHOTO IIBETa, 00JIaIalOIIHi BHICOKOMH
IUIOTHOCTBIO (8960 Kr/Mm°), TerwtonpoBoxHocTsI0 (394 B1/(M-°C))  CTOHKOCTBIO TIPO-
TUB atMoc(epHoit kKoppos3un. BcTpeuaercs B mpuposie B CBOOOTHOM COCTOSHUU B
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BUJIE CAMOPOJKOB, JOCTUTAIOIINX JTOCTATOYHO OOJBIIMX Pa3MEPOB, U B MPHUPOIHBIX
pynax. B uucrom Buzae u B ciiaBax (OpoH3a U JIaTyHb) MPUMEHSIETCS] B apXUTEKTYP-
HO-CTPOMUTENIbHON MpaKTUKE KaK KOHCTPYKIIMOHHBIN, KPOBEJIbHBIA U JEKOPATHUBHO-
OTJIEJIOYHBIN MaTepual.

Bpon3a — criiaB Menu ¢ onoBoM (A0 12 %), altoMUHUEM, MapraHiieM, CBUH-
1IOM U IpyTuMHU 3emMeHTaMu. O01aaeT XOpOoIMMHU JTUTEHHBIMU CBOMCTBAMHU.

Jlatryub — criaB meau ¢ nuHKoM (10...40 %) u npyrumMu KOMIIOHEHTaMHU
(Mapranen, cepeOpo, aTOMHHHI). ODTOT METaul XOpOILIO IOAJAETCS IMPOKATKe,
IITAMIIOBKE, BBITSTUBAHUIO.

Cpenu apyrux LBETHBIX METAUIOB, MPHUMEHSEMBIX B HE3HAUYUTEIbHBIX Mac-
mradax B T€X WM UHBIX 00JIACTAX CTPOUTEIHCTBA, MOXKHO BBIICTUTH [IUHK M CBUHEIL.
LuHK NPpUMEHSIOT A7 KPOBEIbHBIX U 3alIUTHBIX MOKPHITUHM, a CBUHEN — I 3a4e-
KaHKH CTBIKOB 3JIEMEHTOB KOHCTPYKIUH, (PyTEpOBKH KHCIOTOCTOUKHUX MPOMBIILICH-
HBIX arperaTos.

15.3. OcHOBBI MOJTyYeHHs YYTYHA U CTAJIHN

YyryH noay4arT B XOJ€ JOMEHHOIO MPOLECCa, OCHOBAHHOIO HA BOCCTAHOB-
JIEHUM KeJle3a U3 JKEJIE3HBIX pyJ, KOKCOM IpHu BbICOKOHW Temmepartype. Kokc (mpo-
JYKT HarpeBa KaMeHHOTo yriia 0e3 poctyna Bosayxa mnpu 1000 OC), cropasi, o0pasyer
YTJIEKUCIIBIN a3, KOTOPBIM, POXOIs Yepe3 pacKaJIeHHbIN KOKC, IPEBPALIAETCA B OK-
cup yraepoja. OH U crmocoOCTBYET BOCCTAHOBIIEHHUIO JKEJI€3a B BEPXHEHW YacTH Meuu
110 00O00IIEHHON cCXEME

3Fe,0; + CO — 2Fe;0,4 + CO,,
Fe;0, + CO — 3FeO + COy,
FeO + CO — Fe + CO,.

Onyckasich B HIXKHIOIO TOPSIYYIO YacTh MEUH, KEJEe30 IMJIABUTCS B COMPHUKOC-
HOBEHUHU C KOKCOM U, YACTUYHO PACTBOPSIS €T0, MPEBPALIACTCS B YyTYH!

3Fe + 2CO, — Fe;C + COy; 3Fe + C — FesC.

B roroBom uyryne coaepxutcs okono 93 % xenesa, 1o 5 % yriepoaa u He-
OO0JBIIOE KOJUYECTBO MPUMECEN KpEeMHHUs, Maprasia, gocdopa, cepbl 1 HEKOTOPBIX
JIPYTUX 3JIEMEHTOB.

B 3aBucumMocTtu ot konrdecTBa U (OpMBI CBS3M yIiiepoja U MpUMecel ¢ xele-
30M YyTyHbI UMEIOT Pa3HbI€ CBOMCTBA, B TOM YHCJIE U LBET, MOAPA3ACIAACH 110 3TOMY
NpU3HaKy Ha Oeible U cepble. benblil (TepeaenbHbIi) YyryH B JadbHEHIIEM UACT AJis
nosryueHus: cranu. Cepblil (JIMTEHHBINA) YyTyH MCIONB3YETCS JUIsl U3TOTOBJICHHS OT-
auBok. Takke CylllecTByeT chHeuuagbHbli 4yryH-(heppocruiaB ((peppomaprauern,
beppocuuuii U ap.), KOTOPBIA HCIOIB3YETCS MPH MOJIYYEHUU CTaIU B KaueCTBE
PACKUCIIUTENS WU JIETUPYIOUINX JO0OABOK.
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Crajb NoaydarT U3 YyTyHa IMyTeM YAAJICHHS U3 HETO YacTH yTiepoJia U MpH-
meceil. CyImecTBYIOT TpU OCHOBHBIX CIIOCO0a MPOM3BOJICTBA CTAIM: KOHBEPTEPHBIH,
MapTEHOBCKHIA W AJIEKTPOTLIABUIIHHBIN.

Koneepmepnwiti cnoco6 0OCHOBaH Ha TIPOITYBKE PACIUIaBJICHHOTO YyTyHA B 0OJb-
X TPYIIEBUIHBIX COCYAaX-KOHBEPTEpPaxX CXKAaTbIM BO3AyXoM. Kwucmopon Bo3myxa
OKHCJISICT IPUMECH, TIEPEBOS UX B IIUIAK, H CIIOCOOCTBYET BHITOPAHHIO YTIIEPO/Ia.

Paznu4aroT KUCIBIH U OCHOBHBIM CIIOCOOBI MOMYYCHHS CTalld B KOHBEPTEPAX.
[Ipu kucaom (6ecceMepoBckoM, 1856 1.) criocode MPOUCXOAAT peaklMi OKUCICHUS

2Fe + O, — 2FeO,
2FeO + Si — 2Fe + Si0O,,
FeO + Mn — Fe + MnO,
FeO + C — Fe + CO.

OTH peakiuu COMPOBOXKIAIOTCS OOJIBIIMM BBIJICICHUEM TEIUIOTHI, Oyiaroaaps
yeMy Temreparypa B KoHBepTepe noguumaercs ao 1600...1650 °C u crais noJryya-
eTcs B )KuJKoM Buje. OTHAKO TIPU 3TOM CIOCO0€ B CTAIHM OCTA€TCAd HEKOTOPOE KOJIH-
yecTBO FEO, uTo yxyaiiaer ee MexaHnueckue cBoicTBa. UyryH, nepepadaThiBacMbIii
no beccemepoBckoMy criocoOy, JOIKEH COACPKAaTh MUHUMAIBHOE KOJIMYECTBO CEPhI
S u docdopa P, Tak kak OHU TTOJTHOCTHIO OCTAIOTCS B CTAIM — KUCJIbIE [TUTAKU HE CIO-
COOHBI UX BBIBECTH.

beccemepoBckas ctainb MO CPABHEHUIO C MAPTEHOBCKOW (MPU OJIMHAKOBOM CO-
nepxkanuu yriaeposia C) UMeeT MOBBIIMICHHYIO XPYIKOCTh, OCOOEHHO MPU TEMIIepaTy-
pax ke 0 °C, 9TO OrpaHHYMBACT €€ MPUMEHEHHE BO MHOTHX OTBETCTBEHHBIX KOH-
CTPYKIHUSIX.

OcHoBHBIH (TOMacoBcKkui, 1878 r.) KOHBEPTEPHBI CIOCOO MPEAYCMATPUBAET
MOJIyYeHHE CTalu W3 4yryHa, 6oratoro dochopom, myreM mpoayBKu. JlocTuraercs
3TO IyTeM BBeAeHus B KoHBepTep 10...12 % HerameHoi U3BECTH, UTO CO3/AAET yCIIO-
BUS JJIS TIOJyYEHUs] CUIBHOOCHOBHBIX IIJTAKOB, CIIOCOOHBIX yAepkuBaTh (hocdop.
TomacoBCKui 4yTyH NOJDKEH conepxkaTh He 6osee 0,5 % kpemMHUs, TaK KaK KpeMHe-
3eM BCTynaet Bo B3aumojeiictBrue ¢ CaO M MOHMWKAEeT OCHOBHOCTD IIIJIAKOB.

KadecTBO TOMacoBCKOH cTtayin HUXKE 0€CCEMEPOBCKOM, TaK Kak B HEW cojuep-
xuTcst 6ombiie Gochopa, KUCIOpoaa U a30Ta, MOITOMY €€ HE MPUMEHSIIOT JIJIsi CBap-
HBIX pa0oT, a TaKXke B KOHCTPYKIIUSX, TTOJABEPTAOIIUXCS TUHAMUYECKUM BO3JICHCT-
BUSIM.

KonBepTepHsiif criocod OTanYaeTcs BHICOKON MPOU3BOAUTEIBHOCTHIO, 00YCII0-
BUBIIIEH €ro mupokoe pacrpoctpaHenue. K HegocTaTkam 3Toro crnocodba OTHOCATCS
MOBBIIIIEHHBIN yrap MeTraja, €ro 3Ha4uTeNIbHasl XPYIKOCTh, 3arpsi3HEHUE ITUIAKOM U
HaJIM4yue My3bIPhKOB BO3/yXa, YXYAIIAIOMIUX KadyecTBO cTanu. [I[puMeHeHne BMeCTo
BO3/1yXa KHUCIOPOJHOTO JyThsl B COUETAHUM C YTIEKUCIBIM ra30M U BOJSHBIM MapOM
3HAUYUTENBHO YIy4IllaeT KAYeCTBO KOHBEPTEPHOU CTAJIH.

Mapmenosckuii cnoco6 (1864 T.) oCyIIeCTBISETCS B CHEIUAIBHBIX T€4ax, B
KOTOPBIX YYTYH CIUIABJISIETCS BMECTE C KEJIE3HOW pyJoll U METaJLIOIOMOM (CKpa-
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nom). Beiropanue npumeceil mpoMCXOIUT 3a CUYET KUCIOPOJA BO3AyXa, MOCTYIA0-
IIET0 B Me4b BMECTE C TOPIOYMMHU T'a3aMU U COJIEPIKaIlerocs B xene3Hou pyae. Map-
TEHOBCKHE €YU MOTYT paboTaTh Kak MO KHUCIOMY, TaK M MO OCHOBHOMY CIIOCOQY.
MapTeHoBCKui coco0 MO3BOJISET MOTyYaTh CTadb U3 YyTryHa JHO00T0 XUMUYECKOTO
coctaBa. CocTaB CTalM XOPOIIO MOJAAETCS PEryJUpPOBaHUIO, YTO MO3BOJISET MOJY-
YaTh B MAPTEHOBCKHUX I€YaX BBICOKOKAYECTBEHHBIEC CTaJU I PA3IMYHBIX CTPOU-
TEJIbHBIX KOHCTPYKIUH.

B 3aBuCHMMOCTH OT cOCTaBa HIMXTHI Pa3iHyaloT CIEIYIOIINE Pa3HOBUIHOCTH
MapTEHOBCKOTO crioco0a:

- ckparn-tipoiiecc (60...75 % cranpHoro noma u 25...40 % TBepAoro 4yryHa);

- pyZIHBIN npouecc (KMAKUI YyT'yH, CKpall, )KeJIe3Has pya);

- ckpan-pyasbii nporecc (50 % xuakoro uyryHa u S0 % ckpamna).

Crainb, TOJy4Y€HHas: MapTEHOBCKUM CHOCOOOM, OTIMYaeTCs 00Jiee BBICOKHM
KaueCcTBOM, YeM KOHBEPTOPHAsi, HO YCTYIAET CTaJH, MOJYyYEHHOMN B AJIEKTPOIeYax.

DNekmponiasuibHblli cnocod SIBISIETCsT Hauboliee COBEPIICHHBIM CIIOCOOOM
MOJIyYeHHUS] BBICOKOKAUECTBEHHBIX CTaJie C 3aJlaHHBIMH COCTaBOM M CBOWCTBaMH,
OJIHAKO TpeOyeT MOBBILLIEHHOTO pacxo/a 3JIEKTPOIHEPTUHU U 001a1aeT HU3KOU MPOou3-
BOJIUTEIBHOCTBIO, YTO HAXOAUT OTpa)KEHUE B BBICOKOM cebecrommocTtu ctanu. Ilo
crioco0y MoJIBOAA PHEPIUU DJIEKTPOIEUH MOAPA3AEISAIOTCS Ha JYroBble U MHIYKIIU-
oHHble. HanbompIiiee npuMeHeHre B METAJUTypTruy HAlUIM JyroBble neuyu. B anek-
TpoIeyax BBIMIABISAIOT CHEIHAIbHBIE BHIBI CTaleii — CpeiHe- U BBICOKOJIETUPOBAH-
HbIC, THCTPYMCHTAIbHBIC, )KapOTIPOYHbIC, MATHUTHBIC B IPYTHE.

15.4. Mexannueckue CBOMCTBA METAJIOB

MexaHn4yeckue CBOMCTBA METANIOB YCTAHABIMBAIOTCA TI0 PE3ybTaTaM CTaTH-
YECKUX, TMHAMUYECKUX U YCTAIOCTHBIX (Ha BBIHOCIMBOCTH) UCTIHITAHUH.

CraTnyeckue MCNBITAHUSL XaPAKTEPU3YIOTCS MEIJICHHBIM U TJIABHBIM TPH-
Jo’)keHHeM Harpy3ku. K HUM OTHOCSTCS MCHBITAaHUS HA PACTSHKEHUE, TBEPIOCTh H
BS3KOCTb Pa3pyIlIeHUs.

HUcnvimanue nHa pacmsoicenue TPOBOAST HA CTAaHAAPTHBIX 0Opasmax IMmyTem
OCEBOT'0 PACTSKEHUS 10 pa3pbiBa. B pe3ynbrare UCHBITAHUNA MOJIYYArOT CICTYIOIINE
XapaKTEPUCTHUKU:

- TIpenesl TeKy4eCcTH — HaMMEHbBIIee HaIpsHKEHUE, TP KOTOpOM oOpaserr Jie-
dbopmupyeTcst 6€3 3aMETHOTO YBEJIMUCHUS HATPY3KU

P

T

o =—
T
0

: (15.1)

- TIpeJieNT MPOYHOCTH — HAMPSHKEHUE, COOTBETCTBYIOIICE HAMOOBINEH HArpy3-
Ke, IPEANICCTBYIONIEH pa3pylIeHuIo oopasia:
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P
__B.
Op=—

, (15.2)
0

- OTHOCHUTEJIbHOE YJIMHEHUE — OTHOILIEHUE MPUPAILCHUs JTUHBI 00pa3ia mo-
CJIE pa3pbIBa K €0 MEPBOHAYAIBHOW IJINHE!

5= Ill;lo-100%; (15.3)

0

- OTHOCHUTCIJIBHOC CYKCHHC — OTHOIICHNC YMCHBIIICHUA ITUIOIIAAN ITOIICPCYHOTO
CCUCHMU 06pa3ua ITOCJIC pa3pbiBa K HepBOHa‘{aHLHOﬁ momaan €ro IonepeYHoOro ce-
YCHUI.

0

- TIpe/iesl YIPYTOCTH — TAaKO€ HaIpsKEHUE, MPU KOTOPOM ocTaTouHas aedop-
Marus yjaiiuHeHus He npesbimaet 0,05 %:

P

oy = Fyi (15.5)
0

rae Pz — MakcuMalbHas Harpyska, pu KOTOPO# MPOM30IIIO pa3pylIieHne o0pasiia,
KIC;
Pt — Harpy3ka, COOTBETCTBYIOIIAs TUIOMIAAN TEKYy4eCTH, KIC;
Py — Harpy3ka, mpu KOTOpoi 00pasel] moJiydaeT OCTaTOYHOE YJIMHCHHUE, PaBHOE
0,05 % pacueTHOM IJIMHBI, KIC;
lo u |} — mvHA 0Opasua A0 U MOC/e UCIIBITAHNS, M (MM);
Fo u F; — mmomanp cedenust oopasiia 10 U Mociie UCIIBITaHusl, M? (MMZ).

Teepoocmb METaNIOB OMPEIENAIOT IyTEM BJIABIMBAHUS IO OIpeleIeHHON
Harpy3Koi CTaJpHOTO IIapUKa, aIMa3HOIO0 KOHYCa WJIM IMHPAMHUJbI U OLEHUBAIOT I10
BEJIMYMHE OTIEYaTKa. B 3aBHCUMOCTH OT BHJa UCHOJIb3YEMOIO HAKOHEYHUKA U KPU-
TEpUs OLIEHKU Pa3In4aroT TBepaocth no bpunemmno (HB), Pokeemty (HR) n Bukkep-
cy (HV).

TBepaocTs 1o bpuHesnto onpeaenstor no Gopmye

2P
HB = ,MIlla 15.6
7D(D—+D? —d?) ! (15.6)
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rae P — Harpyska, Krc;
D — nuameTp cTaabHOIO MIapuKa, M (MM);
d — nuametp oTneyarka, M (MM).
TBepaocth 1o PokBety paccuMThIBaIOT 1O (hopmyJie

HR =100—e¢ - npu BaaBIMBaHuu aaMa3HOTO KOHYyCa, (15.7)

HR =130—e¢ - npu BOaBIuBaHUU CTALHOIO IIAPUKA, (15.8)

h—h,
2.10°°%"
h — royOmHa BHeApeHWsS HAKOHCYHHWKA TIIOJ JCHCTBHEM oOIIel Harpy3ku P
(P = Py + P;) mociie CHATHSI OCHOBHOW Harpy3ku Py, M;
ho — rIyOMHA BHEAPEHUST HAKOHCYHHKA TI0/ JICHCTBUEM MPEIBApUTEIBHON HAIPY3-
KU Py, M.
TBepmocts 1o Bukkepcy ornpenenstoT, moib3ysach GopMyIIoi

rae €=

HV =1, 8544(d—P2) 10, MIa (15.9)

rae P — Harpyska Ha anmasHyto nupamuay (500...1200 H);
d — cpenHeapupmMeTHUECKOE 3HAYCHUE JIBYX JHArOHAJICH OTIIEYaTKa, M.

WcnibiTanus Ha @sa3K0cmb paspyuieHusi TpOBOJAT Ha CTaHIAPTHBIX 00pa3nax ¢
HAJpEe30M MpPU TPEXTOYEHUHOM H3rube. MeToJ mo3BOMISET OLEHUTHh CONMPOTHUBIICHHUE
MeTajuia pacpoCTpaHEeHUo 1e()EeKTOB, BCErja UMEIOIIMXCS B METaLIE.

JlnHaMHMYecKue UCTbITAHUSI METAJUIOB NPOBOJAT Ha ynapHblid n3ru0. Mcmbira-
HUE Ha yJ1ap MPOU3BOJAAT Ha CMIEUUATBHBIX MASTHUKOBBIX KOIIPAX C MPUMEHEHUEM CTaH-
JTApTHBIX 00pa3lOB C HAJAPE30M TMOCPEAUHE. Y AapHBIA U3THO XapaKTepU3yeT CIoCco0-
HOCTb PabOThI METAJIA B YCIOBHSIX TUHAMHUUECKUX HArPy30K U XPYNKOCTb Pa3pyIICHHUSL.

IIpexen BHIHOCIAMBOCTH XapaKTEPU3YETCsl MAKCUMAIIBHBIM HANPSHKEHUEM, KOTO-
pOE MOKET BhIJIEpXKaTh METAILI O€3 pa3pyLIeHuUs MIPU [IUKIMUYECKOM Harpy >KEHHUH.

15.5. BausiHue XUMHYEeCKHX JIEMEHTOB HA CBOMCTBA CTAJIHA

[IpucyTCTBHE B CTaIM Pa3IMYHBIX PUMECEN YXYAIIAET KAYECTBO U3EINN U KOH-
CTPYKLMH.

Kpemunii 1 maprasen cojepxarcd B MeTaUlax B HEOOJBILIOM KOJMYECTBE
(Si10, < 0,35 %, Mn < 0,9 %). B Takux o0beMax MpUMECH TPAKTHYCCKA HE OKa3bIBAIOT
CYLIECTBEHHOT'O BIIMSIHHS HA CBOKICTBA CTAJIM.

Docdop oTHOCHTCS K BpeaHBIM IpUMecsiM. OH, HaXOISCh B COCTOSTHUM TBEPAOTO
pactBopa ¢ (GeppUTOM, UCKAKAET KPUCTALIMUECKYIO PELIETKY CTalM, YBEJIMYUBAET €€
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TBEPJIOCTh, HO 3HAYUTEIBHO CHIDKACT IIACTUIHOCTD, YXY/IIIIaeT 00padoTKy, TaKKe CIO-
COOCTBYET IMOJIyYEHUIO KPYITHO3EPHUCTBIX CTaJIEH, YTO BEJET K CHIKEHHIO MEXaHU4e-
ckoil mpoyHOCTH. OCOOEHHO MOBBIIIACTCS XPYIKOCTh CTallU MU coaepkanuu docdopa
6omee 0,2 %, mo3TOMY €ro copepKaHue He TOJKHO ObITh Ooblie 0,05 %.

Cepa sBrnsieTcs Takxke BpeAHOM npuMechbio. OHa HE pacTBOPSIETCS B JKeJe3e U Ha-
XOIMUTCSl B HEM B BUJIE cOeMHEHUs FES, 00pasyloliero ¢ xeje30M JerkopacTBOPUMYIO
SBTEKTHKY C TeMIepatypoii 3arBepaesarmst 958 °C. Cepa yMEHbIIACT POYHOCTD CTAIH
Y TIOBBIIIACT €€ XPYMKOCTh (KPaCHOJIOMKOCTB). Takue CTau SIBIISTIOTCS. HETIPUTOHBIMHU
JUTS TOPSTICH MEXaHUIECKOW 00paboTKHU (MPOKATKH, KOBKH U 1ip.). Cepa Takke OHMKaeT
KOPPO3UOHHYIO CTOMKOCTh U CBApUBAEMOCTh cTalieil. Ee comepikaHue HE JOHKHO Tpe-
Beimath 0,05 % mis mapreHosckoii 11 0,06 % amst GecceMepOBCKON CTaH.

Bnusinue kuesopoga moioOHO cepe: OH HE PAacTBOPSETCS B TBEPIOM XKEJe3e U
HAXOJUTCS B CTaJIM MPEUMYIIIECTBEHHO B BUje 3akuc kene3a FeO. C yBenmnieHuem co-
JIEpKaHUSL KUCIIOPOJIa CTallb CTAHOBUTCS XJIAJIOJIOMKOM, TIOHM)KAETCsl e yAapHas Bsi3-
KOCTb, YXY/IIIIAETCSI CBAPUBAEMOCTb.

15.6. O6paboTKa MeTALIIOB

JI71s1 U3TOTOBJICHUS] METAIUTMYECKUX CTPOUTEIbHBIX KOHCTPYKIIUN HCTIOIB3YIOT
HanOoJIee MPOrPeCCUBHBIE METOIbI 00PaOOTKU METala JaBJICHUEM.

CymHocTh 00paOOTKM METAJJIOB JABJICHUEM OCHOBAaHAa Ha HCIOJIb30BaHUU
IJIACTUYECKUX CBOMCTB METaJljIa, TO €CTh CIIOCOOHOCTH MPUHUMATH 0] BO3/IEUCTBU-
€M BHEIIHUX CHJI OMpeeieHHYI0 (hopMy O3 HapyIIeHUS 11EJIOCTHOCTH.

OOpaboTKa METAUIOB ABJICHUEM CYIIECTBEHHO M3MEHSET HE TOJbKO (HOopMy
3aroTOBKH, HO M CTPYKTYpPy M CBOMCTBa MeTajlla, TaK Kak MPU STOM HU3MEHSIIOTCS
pa3mepsl U (popMa 3epeH.

Ilpu xonoownoii o6pabomie naBieHueM u3MeHseTcs ¢opma 3epeH (BBITATHUBA-
€TCs1), TIOBBIIIAIOTCS MEXaHUYECKHE CBOWCTBA (TIpelesbl MPOYHOCTH U TEKYYECTH,
TBEPJIOCTh) U CHUXKAIOTCA JIepopmMaIimoHHbIe CBOMCTBA (OTHOCUTEIBHOE YIUTMHEHUE U
CY’KEHHE, YJIapHOE COIPOTHUBJICHUE).

Ilpu copsiweii oopabomie 3aroToBKy ctanu HarpeBarot g0 900...1000 °C u 3a-
TEM MOABEPTaloT JABICHUIO, B PE3yJIbTaTe YEro OHa JeTko aedopmupyercs 0e3 Ha-
PYLICHUS LETOCTHOCTH U CBSI3U MEXK]ly 3€pHAMM.

JIi osryyeHust U31euid MeTayliibl 00padaThIBAIOT AABJICHUEM Pa3IUYHBIMU CIIO-
co0aMu: POKATKOM, BOJIOUEHUEM, ITPECCOBAHUEM, KOBKOH, IITAMIIOBKOMN U JIUTHEM.

IIpokaTka — caMmblii paclipoCTpaHEHHBIN BUJA ropsyell 00pabOTKU CTau; A0
90 % Bcell BBIILIABISIEMON CTalld NepepadaThIBalOT 3TUM MeToAoM. lIpu mpokaTke
MeTaul 00XKMMAlOT MEXAY JIBYMsl BaJIKaMM MPOKATHOI'O CTaHa, BpalalOLUIUMUCS B
pa3Hble CTOPOHBI, B PE3yJIbTaTe YEro MPOUCXOAUT OOkaThe 3aroToBku. Ecnu HeoO-
XOJIMMa 3HAYMTENbHAsA Jedopmaliis CEYeHHs], TO MPOKATKy MOBTOPSiOT a0 10...15
pa3. Ilyrem mpokaTa MOXKHO TMOJYYUTh HM3JEHHS Pa3IudyHON (OpPMBI U pa3MepoB.
OTHUM crmocoOOM U3TOTaBINBAIOT APMATYPHYIO CTallb, TPUMEHSIEMYIO B IIPOU3BOJICTBE
&KeJe300eToHa.
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BoJioueHune — mporiecc TPOTATUBAHUS TPYTKA Yepe3 OTBEPCTHE B BOJIOKE
(MaTpuIle), pa3Mepsl MOMEPEYHOTO CEYCHHUS KOTOPOTO MEHBIIE pa3MepOB UCXOIHON
3aroTOBKH. BoJoYeHHEM MOyYar0T TOHKYIO U TOHYAUIIYIO TIPOBOJIOKY, KAIUOPYIOT
NPYTKA U TPYOBI M3 CTAIU M IIBETHBIX METAJLJIOB.

IIpeccoBaHue — TIpoOIIECC, B pE3yJIbTaTe KOTOPOTO METAJUT BBIABIMBAIOT Yepe3
Kpyryioe win pacoHHOE OTBEpPCTHE B MaTpuIle. [IpeccoBanme Mpon3BOIIT HA THAPAB-
JMYECKUX WM MEXaHHYEeCKHX Tpeccax. TakuM criocobom oOpabaThIBalOT I[BETHBIC
METaJUTbl, MX CIJIaBbI, & TAK)KE CTaJIb.

KoBka Mmetanna 3akirodaeTcss B 00KaTHH 3aTOTOBKH MEXKIYy BEPXHUM U HUXK-
HUM OOWKaMHM C TPUMEHEHHEM pPa3HOOOPA3HOTO Ky3HEYHOrO0 WHCTpyMeHTa. [lpm
KOBKE TPOUCXOJIUT U3MEHEHHE MHUKPOCTPYKTYPHI MeTaJla C 00pa30BaHUEM HU3MENb-
YEHHOTO 3€pHA WM BOJOKHUCTOW CTPYKTYpHl. B CTpOMTEIHCTBE KOBKY MPUMEHSIOT
JIJIS1 U3TOTOBJIEHUS OOITOB, aHKEPOB, XOMYTOB, CKOO, OAIIMaKoOB U JIp.

HITaMNOBKO# HM3TOTOBIISIOT 3HAYUTEIHLHOE KOJIHMYECTBO CTPOUTEIBHBIX KOH-
CTpYKIIMI. DT0 mpoiiecc AedopManuyi MeTaia B IITamnax, Ipu KOTOpoM obecreun-
BaeTCsS OJHOPOJHOCTh U TOUHOCTh MOBEPXHOCTEH, HE TPEOYIOMIMX JOMOTHUTEIHHON
00paboTku. TakuM crocoOOM MOTY4Yal0T TOHKOCTEHHbBIE IITAMIIOBAHHBIE CTPOUTEIb-
HbIe MPOGUIN U 00padaTHIBAIOT JTUCTOBYIO CTAIb.

JInThbe MHUPOKO MPUMEHSIOT B MPOU3BOACTBE PA3IUYHOTO BUA U3JIETUN WIH
3aroTOBOK M3 MeTailia. JIuTeie JeTanu M3roTaBIMBaIOT IyTeM OTIMBKH pacIljiaBieH-
HOTO MeTaiia B (hopmbl. [lomydeHne CTaIbHON OTIMBKH 3HAYUTEIBHO CIOXKHEE, YeM
YYT'yYHHOM, TaK KaK y cTanu Oousblie ycaaka (ctaib — 2 %, uyryH — 1 %), Heooxoauma
Gomee BbICOKas Temmeparypa (1o 1600 °C), Bblie pacTBOPUMOCTB ra3oB, YTO CIIO-
COOCTBYET MY3BIPUCTOCTH CTaJbHOW OTIHMBKH. B Hacrosiee Bpems mMmeercs: Oosee
geM 50 cmoco6oB crienuaabHbIX BHIOB JIUThS, OCHOBHBIMH M3 KOTOPBIX SIBJISIOTCS:
JUThE B METAJUTMUECKHE (POPMBI, JINTHE MO IaBIICHUEM, IIEHTPOOEIKHOE JINTHE, JIUTHE
MO BBITIABIISIEMBIM MOJIEIISIM, JIUThE B 000I0YKOBBIE (hOPMBI (KOPKOBOE JIUTHE) U JIP.

15.7. MonudunmpoBanue CTPYKTYPbI U CBOMCTB CTAJIU

CBOICTBO METAJJIOB UCIIBITHIBATH (Da30BbIE MPEBPALIEHUS MPU KPUCTAIUIU3ALNU U
IIOBTOPHOM HarpeBaHUM-OXJIAXKICHUH, U3MEHATh CTPYKTYPY MO BIMSHUEM TEPMOMEXa-
HUYECKUX U XMMUYECKUX BO3JICHCTBUN U MPUMECEH-MOIU(PUKATOPOB IIUPOKO HCIIOJb-
3YIOTCS B METAJUTYPIUH JJIs1 TOJTyYEHHsI METAJUIOB C 33JAHHBIMU XapaKTEPUCTUKAMHU.

[Ipu pa3zpaboTKe U MPOEKTUPOBAHUU CTAIBHBIX U KEI€300€TOHHBIX KOHCTPYK-
IUH 31aHUA U COOPYXKEHUM, TEXHOJOTUYECKOTO 000PYI0BaHUS M MAIlWH (aBTOKJa-
BOB, M€4Y€il, MEIbHUL], HAIOPHBIX U OE3HAMOPHBIX TPYOOIPOBOIOB PA3IMYHOIO Ha-
3HAYEHUS, METAIIIOPOPM, CTPOUTENBHBIX U CHEIUATbHBIX MAIIMH) HEOOXOIUMO YUH-
THIBaTh KJIIMMAaTUYECKHUE, TEXHOJIOTUYECKHUE U aBAPUMHBIE YCIIOBUS UX paOOTHI.

Hampumep, HU3KHE OTpULIATEIBHBIE TEMIIEPATypPbl MOHWKAOT YAAPHYIO Bsi3-
KOCTh M BA3KOCTb paspylieHus. [IoBbIlLIEHHAs TeMIepaTypa CHUKAeT MOAYJb YIIPY-
TOCTH, TIPEAEN TEKYYECTH, YTO OTYETIMBO MpOsBIsieTcs npu noxkapax. [Ipu 600 °Cc
cranb, a mpu 200 °C aTOMHHHEBBIE CILUIABBI MOTHOCTHIO MEPEXOIIT B MIACTHIECKOS
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COCTOSIHUE ¥l KOHCTPYKIIUH TEPSIOT YCTOMYMBOCTh. TEXHOIOTHYECKOE 000PyI0BaHNE
(KOTJIBI, TPYOOTIPOBO/IBI, aBTOKJIABbI, (POPMBI, apMaTypa xKesne300€TOHHBIX KOHCTPYK-
M) MOCTOSHHO TMOJBEPraeTcsl MUKINYECKOMY HarpeBy-OXJIaXICHUIO B WHTEpBaje
temmneparyp 20...200 °C u 6onee, KOPPO3UH, UTO IIPUBOJUT K TEPMUUYECKOMY CTape-
HUIO U HU3KOTEMIIEPATypHOMY OTITYCKY.

OcHOBHBIMU crIOCOOaMU MOJUGUIIMPOBAHUST CTPYKTYPhI U CBOMCTB CTallv, MpU-
MEHSIEMbIMH B METAJLTyPIUH, SBIISIOTCSL:

- BBEJICHUE JIETUPYIOIINX JIEMEHTOB;

- TepMUYECKasi 1 TEPMOMEXaHUIECKass 00padOTKa,;

- XUMHUKO-TepMUYecKasi 00paboTKa.

Jlerupyrwomue 3emenTsl (a30T N, xpom Cr, aukens Ni, kpemuwmii Si, mapra-
Hery Mn, Bobdppam W, monubdaen Mo, Banaauii V, turan Ti, B, ko6anet Co, nupko-
HUW ZI) BBOAST B KOHCTPYKIMOHHBIE CTAIH JUISl IOMOJIHUTEIBHOTO YIYUIICHUS UX
CBOMCTB (MOBBILIECHUSI TPOYHOCTH U TJIACTHYHOCTH, XOpolleil cBapuBaeMocTH). OHU
ciIyXaT 100aBKaMU-MOIU(UKATOpAMU, O0ECTICUMBAIOIIUMHU 3apOXKICHUE U U3MEIb-
YeHHE 3epHa CTAJIM MPU KPUCTAILTU3AINY PACILIaBa.

J1J11 MapKUPOBKHU JIETUPOBAHHBIX CTAJICH MPUHSTHI CIETYIONIUE 0003HAUCHMUSL:

A —azor K — xoGanbT T — TuTan

b — suoOuit M — monuOeH ® — Banaui

B — Bonb(hpam H — Hukens X — XpoMm

I' — mapranen P —060p I — mupkoHnit
J1 — menp C — kpemHui O — amromuaMIt

[Tpu mapkupoBKe cTajieil mepBoi 1Udpoii 0003HAYAIOT COAECPIKAHUE YTIIepoia B
COTBIX JIOJISIX MPOLEHTA JUIl KOHCTPYKLMOHHBIX CTaJei, U B JAECATHIX JIOJISIX MPOLEHTA
JUISL THCTPYMEHTAIbHBIX CTaIEH.

ConeprkaHue JETUPYIOIMIUX JIEMEHTOB CTABUTCS TIOCJIE COOTBETCTBYIOIIECH OYKBBI
npu ux coxaepxkanuu 6omnee 1 %. Jlerupyromye s1eMeHTbl pacnojararoTcsl Mociea0Ba-
TENBbHO MO Mepe uX conaepxkanus. Hanpumep, ctans mapku 12XH3 o3Hauaet, 4To B €€
coctase 0,12 % yrnepona C, 1 % xpoma Cr u 3 % uuxens Ni.

[Tpu cymmapHOM coziep>kaHUH JISTUPYIOIIUX JIEMEHTOB 110 2,5 % cTaiu OTHOCST
K HU3KOJIETUPOBaHHbIM, OT 2,5 10 10 % - k cpeanenerupoBanHbiM, cBbie 10 % - K BbI-
COKOJIETHPOBAHHBIM.

Tepmuueckass U TepMoMexaHuuyeckasi 00padOTKa SBISIIOTCS PacCIpoOCTpa-
HEHHBIMHU CIIOCOOAMU MOAM(PHUITUPOBAHUS CTPYKTYPHI M YIYUIIICHUS CBONCTB CTaJIH.
Paznuuaror crenyroniye ux pasHOBUAHOCTU: OTXKHUT, HOPMAIM3ALUIO, 3aKAJKY, OT-
MYCK U TEPMOMEXAHUYECKYIO 00pabOTKYy.

1. OTXUT TIPOBOIAT B TE€X CiIydasxX, KOrja HEOOXOAMMO YMEHBIIUTH TBEp-
JIOCTh, TIOBBICUTH TIJIACTUYHOCTD U BS3KOCTh, JTUKBUIUPOBATH MOCIEIACTBUS MEperpe-
Ba, YIY4IIUTh 00pabaThIBAEMOCTD MIPH PE3aHUU.

OTXHUT BKJIIOYACT MPOIECCHl TOMOTEHU3AINHN, PEKPUCTATUIM3AIMNA U CHATHUS
OCTaTOYHBIX HAIPSKECHUM.

l'omocenuzayuu MOABEPTAIOT CIMTKU JISTUPOBAHHOW CTajlu MPU TEMIIEPATYpE
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1100...1200 °C B Teuenue 15...20 4 1715 BHIPAaBHUBAHHMS XMMHUYECKOTO COCTABA, AHH-
30TPOIUU CBOWCTB.

Pexpucmannuzayus TpUMEHsIETCS Uil CHATUSA Hakjena Jae(opMHpPOBAHHOIO
MeTajljla IIyTeM HarpeBa €ro BbIIIE TEMIIEpaTypbl IOpOra pPEeKpUCTALUIM3ALNUN
(0,4...0,5 TemnepaTyphl IUIaBJIECHUS ), BBIIEPKKHU [IPU ITOW TEMIIEpaType U OXJIax/e-
Hus. Pexkpuctaiinmszanuio MpoBOAAT MPU XOJOJHOW U ropsdye nedpopmanusax. Xo-
JOJJHYIO TIPOBOJST MPU TEMIIEPATYPE HHIKE IOPOra peKpUCTAIIN3alUH, a TOPSUYI0 —
BbIIe. Pexpucramimsanus mpu X0JI0JHOM JAePOPMHUPOBAHUHU CIIOCOOCTBYET PEIKOMY
CHW)KEHUIO Tpeiesia MPOYHOCTH M MPEENa TEKYYECTH, a TAKKE TBEPIOCTU U TOBBI-
[ICHUIO OTHOCUTENIBHOTO YAJIMHEHUS U CY>KEHUS, YTO HEOOXOAMMO MJisi MPOIIECCOB
IpoKaTa, BOJIOYECHHUS, IITAMITOBKH.

Omoicue 0ns1 CHAMUSL OCIMAMOYHBIX HANPANXCEHUN OCYIIECTBIIAIOT MPU TEMIIE-
patype 550...650 °C B TeueHne HeckOIbKHX dacoB. OH MPeIOTBPAIIACT KOPOOICHHE
CBapHBIX U3JIEIHUH [1OCIIE PEe3aHMsl, IPaBKU U APYTUX MIPOLIECCOB.

2. HopManuzanus — OXJIaKJEHUE CTalIM Ha BO3AyX€, HarpeToOM O COCTOSHUS
aycteHuTa. Hopmanuzanus BbI3bIBaeT MOJHYIO (Da30BYIO MEPEKPUCTAILIM3ALUIO CTa-
J¥, CHUMAeT BHYTPEHHUE HANPSDKCHMS, MOBBIIIAECT IJIACTUYHOCTDh U yJIApHYIO BS3-
KocTh. Ee mpuMeHsIoT B Tex ciayyasx, KOrja HeoOXOAMMO IMOIY4YUTh MEIKO3EpHU-
CTYIO OJJHOPOJIHYIO CTPYKTYpy € 0OoJiee BBICOKOM TBEPJOCTHIO U MPOYHOCTHIO, HO C
HECKOJIbKO MEHBIIEH TUIACTUYHOCTBIO, YEM TI0CIIE OT/KUTA.

3. 3akajika 3aKJIFOYAeTCS B HArpEeBE CTAJM 1O OIPEACICHHOM TemIepaTypbl
(Temneparypa oOpa3oBaHMs aycTeHuTa — korga Fe pacteopsier C), BbIAEPKKE U ObI-
CTPOM OXJaXJICHUU. 3aKaJKy CTajd MPOBOJAAT B BOJAHBIX PacTBOpax ciaObIX 3JEK-
TPOJIUTOB, XOJIOJTHON WJIM TOpSAYEH BOJIE, MUHEPAJIIBHOM Maciie.

3akanke MOJBEpraloT rOTOBBIE M3JEIHS C IEJbI0 MOBBIIIEHUS TBEPIOCTH U
npoyHOCTH. M3nenus, 1yist KOTOPBIX TPEeOYeTCsl BHICOKOE COMPOTUBIIEHUE UCTUPAHUIO
Y TIOBBIIICHHAS BSI3KOCTh, IMOJABEPTaOT MMOBEPXHOCTHOM 3akanke. [Ipu sTom Meramn
HarpeBaeTcsl Wi IUIAMEHEM T'a30BOM T'OPEJIKU, WA TOKaMHU BBICOKOM 4acToThl. [Ipu
IIOBEPXHOCTHOM 3aKajKe MOBBIIIAETCS TBEPAOCTb M M3HOCOCTOMKOCTH TOJBKO IO-
BEPXHOCTHBIX CJIOEB H3JENUs, CEpPEANHA K€ COXPAHSIET CBOK IEPBOHAYAIBHYIO
CTPYKTYPY ¥ CBOMCTBA.

4. Otnyck — 3aKJII0UYMTENbHAs OlNepalus TepMUUeckoi o0paboTKu CTald, To-
clie KOTOpoi oHa npuodpeTaet Tpedyemble cBoicTBa. Llenu oTnmycka — yMeHbIIeHHE
BHYTPEHHHUX HAIPSKEHUH, BOZHUKAIOLIMX BO BPEMsI 3aKaJIKH, CHUYKEHHE TBEPAOCTU U
XPYIKOCTH, MOBBIIIEHUE IUIACTUYHOCTU. PaznnyaroT Tpu BUJA OTIYCKA: HU3KOTEM-
nepaTypHblid (HU3KHUI) ¢ HarpeBOM B MHTepBaje Ttemmneparyp 150...250 °C, cpenHe-
TeMITepaTypHbIii (cpemnnii) ¢ HarpesoM B maTepBane 350...500 °C u BbicOKOTEMITE-
paTypHBIii (BBICOKHIT) ¢ HarpeBoM B mHTepBaie 500...600 °C.

5. TepmomexaHuueckasi 00paboTka BeAeTCs B ABe cTaauu. Ha mepBoii craguu
CTaJlb MOJABEPTaIOT ropsyeil gepopmaiu, Ha BTOPOH MPOBOIAT perjiaMeHTUPOBaH-
HOE OXJIAXKJEHHE, B Pe3yJbTaTe KOTOPOTO MPOTEKAIOT MOJIUMOP(HBIE MpEeBpalleHusI.
Bricokre MexaHndeckrue CBOMCTBA MOCIE TEPMOMEXaHUYECKOH 00paboTku 00yCIOB-
JIMBAOTCS MOJYYEHUEM MEJIKOJUCIIEPCHOU CTPYKTYPHI C MOBBIIEHHON IJIOTHOCTHIO.
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XHMMHMKO-TepMHYeCKasi 00padoTKa 3aKI0YaeTCsl B U3MEHEHUH XUMHYECKOrO
COCTaBa CTAJIM Ha MOBEPXHOCTU U3JIETUS 32 CUET HACBIIICHUS €€ XUMUYECKUMU dJie-
MEHTaMH{ U B MOCJIEYIONIEM MPOBEIEHUN TepMooOpadoTku. Llens ee — ynpouneHue
MOBEPXHOCTHBIX CJIOEB CTaJM (MOBBIIICHHE TBEPAOCTH, YCTATOCTHON MPOYHOCTH, W3-
HOCOCTOMKOCTH U Jp.), U3MEHEHUE (PU3UKO-XUMUYECKUX U JPYTUX CBOUCTB (KOPpO-
3MOHHBIX). OT MOBEPXHOCTHOM 3aKajKd NaHHBINA BUJ OOpaOOTKH OTJIMYAETCS TEM,
YTO MPOUCXOJIUT HACHIILIEHNE TTOBEPXHOCTH 00padaThIBAEMBbIX U3JEIUI pa3TuYHbIMU
xuMHudeckumHu deMenTamu (yriiepogom C, azotom N, amomuaunem Al, kpemaunewm Si,
xpomoMm Cr u ap.). [IpoHukas B OCHOBHYIO pEIIETKY METalla, aTOMBI 3TUX DJIEMEH-
TOB 00pa3yloT TBEP/AbIH pacTBOP BHEIPEHUS UM 3aMEIICHUS JTUOO0 XMMHUYECKOE CO-
€AMHEHUE.

Paznmnuaror crnenyromue BUABI XUMHUKO-TEPMUYECKOH 0OpaOOTKM CTayd: Iie-
MEHTAIMsI, a30TUPOBaHUE, [IMAHUPOBAHNUE U TU(PPY3UOHHAS METAIITH3AIHS.

1. LleMeHTanusi — MOBEPXHOCTHOE HACHIIIEHUE HU3KOYTJIEPOJIMCTON CTalln
(C < 0,25 %) yriepoaoM C MOCIEIYIONIUMHU 3aKaJIKOW M OTITYCKOM C IIEJIbIO TOJTy4e-
HUS U3JIETMUS C TBEPAOU MOBEPXHOCTHIO U BA3KOM CepAUEBHHOM. LlemeHTanuo Mox-
HO IIPOBOAMTH B TBEPIOH, XKUAKOW U razoo0pasHoi cpene. M3nenus, noasepraemble
LIEMEHTAllUA B TBEPIOM Cpele, MOMENIAIOT B OTHEYNOPHBIM SIIMK U 3aCBINAIOT Iie-
MEHTAllMOHHOM CMECBIO, COCTOSIIIEH U3 aKTUBUPOBAHHOIO YIJIA U YIJIEKUCIION COJIN
(K,COs, Na,CO; nm BaCOs). Ilpu temmeparype 900...950 °C B meun o6pasyercs
aToMmapHbIil yriepona C, KoTopblil TuPyHIUPYET B KPUCTATUIMYECKYIO PEIIETKY Me-
Tajia, 00pa3ys TBepAblid pacTBop (aycteHuT). [Ipu ganpHelen BbIACpKKE U3l
B [I€YM aTOM YTJIEpOoJia MPOHHUKAET B METaJT Ha TIIyOuHy 1...2 MM.

[Ipu ra3oBoil neMeHTauuMu HaJ 0O0padaThIBAEMBIMU H3AEIUSMU MPOMYCKAIOT
ra3bl (IpUPOJHBIA METaH, €ro CMECH U JIPYTUE), KOTOPbIE MPU HarpeBaHUU 10 TEMIIe-
patypsi 900...950 °C BBIIEISAIOT ATOMAPHBIH YIIEPO/L.

2. A30TUpOBaHuE — MPOIIECC MOBEPXHOCTHOIO HACBILICHUS CTAJU a30TOM ITy-
TeM BBIIEP)KKH, 3arOTOBKH Harperoii 1o temmeparypsl 500...650 °C B armocdepe
ammuaka NH;. AMMuak mpu 5ToM AMCCOLUUPYET MO PEaKIIUU

2NH; — 2N + 3H,

C BBIJICJICHUEM aTOMapHOTO a30Ta, KOTOpbId nuPyHIUpPYET B CTalb U 00pas3yer
HUTPU/IBI, 001a4aI01IHUE BRICOKOW TBEPAOCTHIO.

A30TUPOBaHUE CTAJIM 3HAYUTEILHO MOBBIIIAET €€ TTOBEPXHOCTHYIO TBEPJOCTh
(8 1,5...2 pa3a BbIllI€ IO CPABHEHUIO C [IEMEHTAIINEHN ), YBEIMYUBAET U3HOCOYCTONYH-
BOCTb U MPEJIEeN yCTAIOCTH, MOBBIIIAET COMNPOTUBIICHNUE KOPPO3UH.

3. lluanupoBaHue — OJHOBPEMEHHOE HACHIIIIEHNUE MOBEPXHOCTH CTAJbHBIX H3-
Jeaui a30ToM U yriepojoM. [IpumeHsieTcss aJis MOBBIIIEHUS TBEPJIOCTH, U3HOCO-
YCTOMYMBOCTHU M yCTAJIOCTHON MPOYHOCTH MEJIKUX U CPEIHUX ACTAJEH.

4. Jluddy3nonHas MeTaUTM3alUs — IMPOIECC MOBEPXHOCTHOTO HACHIIICHHUS
CTaJIM AJIIOMHUHUEM (aJIUTUPOBAHUE), XPOMOM (XpOMUPOBAHHE), KPEMHUEM (CHIIULIU-
poBaHue), 6opom (6OpuUpOBaHHE) U IPYTUMU dJIEMEHTaMU. Ero oCyIecTBIsSIOT Mmy-
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TEM HarpeBa M BBIICPKKU CTATHHBIX W3/ICITUH B KOHTAKTE C OJJHUM WJIM HECKOJIHKUMU
U3 yKa3aHHBIX 3JIEMEHTOB, KOTOPHIE MOTYT HAaXOJIUTHCS B TBEPAOM, JKUIKOM H Ta30-
oOpa3HOM cocTosiHUsX. Takas oOpaOoTKa MPUAAET MOBEPXHOCTHBIM CIIOSM CTalld
XKaPOCTOUKOCTh, M3HOCOYCTOMYMBOCTh, COMPOTUBJICHHE KOPPO3WH M CO3JAET BO3-
MO’KHOCTh 3aMCHBI JISTUPOBAaHHBIX cTasei [5, 13].

15.8. IIpumeHeHNEe METAJIOB B CTPOMTE/ILCTBE

B cTpoutenscTBE METaMIbl UCMOIB3YIOT JJII U3TOTOBJIEHUS HECYIIMX KOHCT-
PYKIIH, apMUPOBaHUs >KeIe300€TOHHBIX KOHCTPYKITHM, KPOBIIH, TOJIMOCTEH, Orpax-
JeHU, (POPM MPH U3TOTOBIICHUH KeTI€300€TOHHBIX U3/IETHH U T.JI.

MerasinyecKkue KOHCTPYKIMH U3 YePHBIX M HBETHBIX METAJIOB IIHPOKO
IPUMEHSIOT MPHU CTPOUTEIBCTBE 3AAHUI M COOPYKEHHI, OCOOEHHO IpPH OOJBIINX
IpOJIETaX, BHICOTE, HArpy3Kax (MPOMBIILICHHBIE 3IaHHsI, KAPKAChl U OOJBIIETIPOIICT-
HbIE€ MOKPBITHUS OOIIECTBEHHBIX 3/1aHUN, MOCTBI M 3CTaKajbl, OAlllHU U MayThl, BUT-
paku, TMOJBECHBIC MOTONKH U 1p.). lllupokoe pacmpocTpaHeHHe METaNIOKOHCTPYK-
Uil B CTPOMUTENHCTBE OOYCIOBIMBAETCS WX BBICOKON MPOYHOCTHIO, HAJIEAKHOCTHIO,
WUHIYCTPUATIBHOCTBIO, CKOPOCTBIO MOHTAXa.

Cranb, npuMeHsieMasi B CTPOUTEIbHON NPaKTUKE, JEIUTCA Ha Kiacchl U 000-
3HayaeTcst OykBaMu: A — cTepKHeBas apMaTtypa, B — npoBosnoka u K — xanatel. Xa-
PaKTEPUCTUKH CTEP>KHEBOM apMaTypsl IipuBeeHbl B Tabm. 15.1 u 15.2.

Tabmuma 15.1
XapaKTEpUCTUKU CTEPKHEBOM apMaTypHOU CTaJIn
Knacc apmarypHoii [Ipenen te- OTHOCHTOIBHOS
cTaimu Mapxku crammu KYy4ecTH, R

(1o TOCT 10884-94) MITa YHHEHHE, 7o
A-1 (A240) Cr3kn, Ct3nce, Ct3cn 235 25

A-11 (A300) Cr5cn, Cr5nc, 1812C 295 19

Ac-11 (Ac300) 10I'T 295 25

A-111 (A400) 35I'C, 251°2C, 32I"28nc 390 14

A-1V (A600) 80C, 20XT21] 590 6
Ar-1V(AT600) 20I°C, 25T2C, 35T°C, 28C, 27TC, 590 1
Ar-IVC (AT600C) 10I'C2, 08T'2C, 25C2P 590 11
Ar-IVK (AT600K) ’ ’ 590 11

A-V (A800) 23X2I"2T 785 7

Ar-V (A1800) 20I°C, 201°C2, 10I'C2, 28C, 22C 785 7...8
Ar-VK (AT800K) 35T°C, 25C2P 785 7...8
A-V1 (A1000) 22X212A10, 22X212P, 20X2I"2CP 980 6

Ar-VI (A11000) 20T°C, 20I'C2, 25C2P 980 6...7
A7-VIK (AT1000K) 20XI'C2 980 6...7
A7-VII (At1200) 30XC2 1175 5.6

prweuaHue. HUnoexc T o3nauaem mepmuvyecKku ynpoi4HeHHble cmdailu, UHOEKC C — cmanu, ynpo4HeHHbvle
6’blm}19fCK012,’ KII — Kunsawias cmaileb, CII — CNOKOUHAS cmains, 11C — l’lOJZndOKOZZHClﬂ cmdaile.
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Tab6muma 15.2
XapaKTepUCTUKA CTCPYKHEBON apMaTyphl

JnameTtp crepkHs, Teoperuueckast JlnameTp cTepikHs, Teopetuueckast

MM macca 1 m, Kr MM Macca 1 M, Kkr
6 0,222 28 4,830

7 0,302 32 6,310

8 0,395 36 7,990

10 0,617 40 9,870

12 0,888 45 12,480
14 1,210 50 15,410
16 1,580 55 18,650
18 2,000 60 22,190
20 2,470 70 30,210
22 2,980 80 39,460
25 3,850

ApMaTypHYIO MPOBOJIOKY JENAT Ha OOBIKHOBEHHYIO (HH3KOYTJIEPOJIHYIO), U3-
TOTOBJICHHYIO M3 CcTalu Kjacca B-l, u BeicokomnpouHyto (YriepoaucTyro), U3roToB-
JeHHy0 u3 cranu kiacca B-ll. Ilo gopme nomepeyHoro ceyenus: MpoBoJioKa ObIBaeT
rnaakoii (B-1 u B-11) u mepuoguueckoro npoduist (Bp-1 u Bp-11). Xapakrepuctuku
MIPOBOJIOKH TIpeICTaBiIeHbI B Ta0. 15.3, a kanatoB B Ta0u. 15.4.

Tabmura 15.3
XapakTeprucTUKa apMaTypHOU IIPOBOJIOKU
JlnameTp CTepxHs, MM Teopetnueckas macca 1 M, Kr

3 0,0555

4 0,0987

5 0,1540

6 0,2220

7 0,3020

8 0,3920

Tabmuna 15.4
XapaKkTepruCTUKU apMaTypPHBIX KAaHATOB
Kitace KAHATOR JTHameTp, M [Imomans CG‘IQHI%SI PazpeiBHOE ycu- Macca 1 M IHHE],
TIPOBOJIOKH, MM e, kKH KT

6 23,0 40,6 0,184
K7 9 53,0 93,5 0,419
12 93,0 164,0 0,736
15 139,0 232,0 1,099
K-19 14 128,7 236,9 1,020
18 101,8 169,7 0,800
R-2X7 25 1816 303.1 1.430
10 38,1 74,8 0,300
13 67,8 126,4 0,580
K-3X7 165 106,2 187.4 0,830
20 152,7 269,7 1,210
16,5 108,1 202,1 0,850
K-3X19 20 180,9 3375 1.420
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J1si 00BIYHOTO M MPEABAPUTETHHO HANPSXKEHHOT0 APMUPOBAHNS KeJie300e-
TOHHBIX KOHCTPYKIMIA PIMEHSIOT IJIABHBIM 00pa30M CTAIbHYIO apMaTypy U3 yIiiepo-
JMCTBIX U HU3KOJICTUPOBAHHBIX cTajel (puc. 15.2).

L

Puc. 15.2. Buasl apMaTypHBIX CTaJIei:
1- TIaaKas CTCPIKHEBAs, 2— riiagkas 1IpoBOJIOYHAA; 3 - ropa4dyckaraHas nepuoan-
4yeckoro npoduis; 4, 5 — IpsAau U3 TPOBOJIOK; 6 — XOJIOAHOCILIIOIICHHAS

[Tpu mpoeKTUPOBaHNH KEIe300€TOHHBIX KOHCTPYKIUI apMaTypy BHIOMpAIOT B
3aBHCHUMOCTH OT €€ Ha3Ha4eHMsI, MapKu U BHUJa OE€TOHA, CBAPUBAEMOCTH CTajeil, yc-
JIOBHMM 3KCILTyaTalluy, XapaKTepa HarpyXKeHus v T.1.

CranpHyto apMatypy AJisi 0€TOHA KJIACCU(PHULUPYIOT MO CIEAYIOIIMM PU3HAKAM:

1. Ilo mexnonoeuu uzeomoegnenus:

- ropsiyeKaTaHasi CTep>KHeBasl;

- XOJIOTHOTSIHYTasi MPOBOJIOYHASI.

2. ITo npoghunio (em. puc. 15.2):

- TJIaJIKas;

- IEPUOINYECKOTO TTPOQUIIS.

3. Ilo ycnosusam npumenenus 8 KOHCMPYKYUU:

- HeHampsiragmasi;

- HampsiraeMasi.

B 3aBHUCHMOCTH OT yCIIOBHUI MOCTaBKH pa3jinyaloT MPYTKOBYIO apMaTypy, IO-
CTaBJIIEMYIO B BUJI€ MPSMOJIMHENHBIX CTEpKHEHN, OyXTOBYIO U IJIOCKUE CBapHBIE MU
TKaHbIE CETKH.

ApmarypHble CTalM JOJDKHBI 00aJaTh JOCTATOYHOM IUIACTUYHOCTBIO, YTO
BaYXHO MPU YCJIOBUAX PabOThl KOHCTPYKIMH MOJI HATPY3KOM, a TaKXkKe MPH 3arOTOBKE
apMatypbl. ApMaTypHasl CTajlb HE JOJDKHA CHUXKAThb MEXaHMYECKHUX CBOMCTB NpHU
cBapke. XOpOIIO CBApUBAIOTCS ropsYeKaTaHble CTAJIM C MajbIM COJIEP)KaHUEM YTJie-
pona Ct 3, Cr 5 u 10 I'T. He cBapuBaetcs cranb 80c.
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Tepmuuecku ynpouHeHHsle ctaiu At-1V, A1-V u At-VI cBapuBarorcs orpa-
HUYEHHO, MOCJE€ CBAPKU OHU YacTO Pa3yMpOUHSIOTCS U CTAHOBATCA Xpynkumu. Tak
K€ OTPAaHUYCHHO CBapHUBAIOTCA MPOBOJIOKU B-I, a BrICOKOIpoUHas nmpoBoyioKa Kiacca
B-11 ne cBapuBaercs.

ApmaTypy ropsiuekaTaHyr0 BBICOKOINPOUYHYIO Kiacca A-V U TepMHUECKH YII-
pounennyio AT-1V...At-VI, a Takke ynpouyHeHHYIO BBITSDKKOH A-Il B u A-lll B
OPUMEHSIOT JIJIsl IPEIBAPUTEIHLHO HAMPSYKEHHBIX KOHCTPYKIIUA.

N3 apmatypHoii ctanu, ynpouHeHHOU BbeITsKKOU (A-l1 B u A-lll B), u3roros-
JSIIOT apMaTypHYIO MPOBOJIOKY, CeTKH, Kapkachl. [IpoBonoka B-I ucnons3yercs B He-
Hampsraemou apmatype, a B-11 — B Hanpsiraemoti.

Bupl mpokaTHBIX cTalieil BecbMa pasHooOpasHsI (puc. 15.3).

D mm p @ o >
4 7 8

5 6 g 10
e/l
1 12 /3 14 15 16 i7 18

Puc. 15.3. CopramenT npoduiieit mpokara:

1 — 6mroMmc; 2 — KBaapaTHBIN C 3aKPYTIICHHBIMU yTIIaMU; 3 — KBaJpaTHBIN; 4 — KPYTJIbIiA;
5 — MOJI0COBOM; 6 — TPEYTONbHBIN; 7 — OBAJBHBIN; 8§ — MOTYKPYTIIBINA; 9 — CErMEHTOBBIN;
10 - pomOoBuaHbIi; 11, 12 — yrinoBoit HepaBHOOOKHH M paBHOOOKHH; 13 — mBemep;
14 — nByTtaBp; 15 — taBp; 16 — pensc; 17 — 3eToBbIN; 18 — KOTOHHBIN

OcHOBHas 4acTh IMPOKAaTa U3rOTABIMBAETCS U3 HU3KOYTIIEPOAUCTON CTaIH.
XapakTepuCTUKH HEKOTOPBIX BUJIOB MPOKATHBIX CTaJIeH MPEJICTaBIICHBI B Ta0M.

15.5u 15.6.

Tabmuna 15.5
XapakTeprcTHKa OaJIoK JIByTaBPOBBIX [1]
Homep 6anku Macca 1 m, Homep 6anku Macca 1 m, Homep 6anku Macea 1 m,

KT KT KT

10 9,46 22 24,0 33 42,2

12 11,5 22a 25,8 36 48,6

14 13,7 24 27,3 40 57,0

16 15,9 24a 29,4 45 66,5

18 18,4 27 31,5 50 78,0

18a 19,9 27a 339 55 92,6

20 21,0 30 36,5 60 108,0

20a 22,7 30a 39,2
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Tabmnwia 15.6
XapakTeprcTHKa IIBeJUIepoB [1]

Howmep npodpmst Mac;z; Lw, Howmep npodmist Mac;e; Im, Howmep npoduins Mac;a; Im,

5 4,84 16a 15,3 24 24,0

6,5 5,90 18 16,3 24a 25,8
8 7,05 18a 17,4 27 27,7
10 8,59 20 18,4 30 31,8
12 10,40 20a 19,8 33 36,5
14 12,30 22 21,0 36 41,9

14a 13,30 22a 22,6 40 48,3
16 14,20

CopTaMeHT mpoKaTa MOCTOSIHHO PACIIUPSIETCA U COBEPUICHCTBYETCS Oiaroja-
Psl BHEJIPEHUIO O0JIETYEHHBIX, TOHKOCTEHHBIX, (DACOHHBIX U APYTHMX SKOHOMUYECKUX
npoduiieii (puc. 15.4). Ilpumensiemble s 3TON LETU ATIOMUHUEBBIE CIUJIaBbI OTJIU-
4aroTcs HEOOIBIION TIOTHOCTRIO (2,7...2,9 r/CM3), BBICOKON KOPPO3UOHHOM CTOMKO-
CTBIO M IPOYHOCTHIO.

‘¥ 'V T W ji]: E’E’
T Y
Puc. 15.4. Buasl anoMuHUEBBIX PO UIIeH:
@) CIUIONIHBIE; 0) OTKPBITHIE; 8) MOJIYOTKPHITHIE; 2) 3aMKHYTbIE; 1) IPECCOBAHHBIE

IHaHCIIN, e) 3aMKOBBIC COCIMHCHUS ITAPHBIX HpO(l)HJ'ICfI;
DfC) COCOIMHCHUC HpO(I)HHeﬁ Ha 3alciIKax

N3 copTraMmeHTa MpOKaTHBIX CTajel M3roTaBIUBAIOT (PparMeHThl KOJIOHH, MOJ-
KPaHOBBIX M MOCTOBBIX 0ajiok, ¢)epM, MPOrOHOB, apOK, MWJIUHAPUYECKUX U IIaTPO-
BBIX ITIOKPBITUHN U APYTUX KOHCTPYKLUNA.

Jlerkue cruiaBbl, UMEIOIIHE CPEIIHIOIO TJIIOTHOCTH He Oosee 3500 KI‘/Ms, HU3T0-
TaBJIMBAIOT U3 aJIOMHUHMS, MarHus, TUTaHa.

Anromunuesvie cniasbt MUAPOKO HCHOJIB3YIOTCA B CTPOUTEIBHOW MPAKTHUKE.
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HaunGonee mmpoko MPpUMEHSIOT CUIIYMHUH — CITJIaB AIFOMUHUS C KPEMHUEM, KOTOPBIHA
uMeeT 0oJiee BBICOKYIO MPOYHOCTh M TBEPAOCTh, YEM UHMCTBINA aJIIOMUHUMN, OJIHAKO
COXpaHsSIeT BBICOKYIO IIACTUYHOCTh. C MOBBIIIEHUEM COJIEPKAHUSI KPEMHUS B CUITY-
MUHAaX YBEJIUYMBACTCS MPOYHOCTH CILJIaBa, HO CHIXKAETCS IUIACTUYHOCTD. Y IYUIIHUTh
CBOMCTBa CHUIYMHHOB MO>KHO IIyT€M BBEACHUS MOIU(MUKATOPOB (HATpUi U ero pro-
PHUCTBIE COJIU), KOTOPBIE SBISIOTCS JOMOJHUTEIbHBIMU IIEHTPAMH KPUCTAJUIM3AIUHU B
pacruiase.

JropanmoMuHuii — criaB amoMuHus ¢ Menbto (3,5...5 %), marauem (0,4...0,8
%), xpemuuem (110 0,8 %) u mapranuem (0,4...0,8 %). [Ipu BbICcOKHUX TemIiepaTypax
9T 3JIEMEHTHI PACTBOPSIOTCS B aTIOMUHHH U 00pasyroT oaHo(da3HeIil ciuias. Jlopa-
JIOMUHUN IIUPOKO UCIIOIB3YETCA B aBUACTPOCHUU, TPAHCIIOPTE, MOCTOCTPOCHHUH.

Marnanuii — caMblil JIETKMIl QJIIOMUHUEBBIA CIUIaB (CpeIHssl IUIOTHOCTb
2,55 r/em), noJlyyaeMblid U3 anoMunus, Mmaruus (5,8...6,8 %) u mapranna (0,5...0,8
%). Marsajimii XopoIo CONPOTUBIIICTCS aTMOC(EPHON KOPPO3UHU, UMEET JOCTATOY-
HO BBICOKYIO IIPOYHOCTH U MJIACTUYHOCTb.

ABHaNIb — CIUIaB aJTIOMUHUS ¢ MarHUEM, KPEMHUEM M MEJIbIO, OTJIMYAIOIIHIACS
BBICOKOW TUIACTUYHOCTHIO. ABUAJIb UCTOJIb3YETCS MMPU KOBKE U IITAMIIOBKE CJIOKHBIX
JeTaJIe.

MacHnuesvle cniasvl TOTY4YalOT HA OCHOBE Maruus, aitoMuuus (10 1 %), nuHka
(1o 4 %), mapranmna (10 2,5 %). B criiaBe amfOMUHUM M ITUHK TOBBIIIAIOT IPOYHOCTD,
a Maprasel] yjaydlllaeT CBapUBaeMOCTb U KOPPO3UOHHYIO CTOMKOCTh. [lo cBoum
CBOMCTBaM MarHUEBBIC CIUIABBI MPUOIMKAIOTCS K THOPATIOMUHHUIO.

Tumanosvie cniagvl Onaroapsi BEICOKOW MPOYHOCTH, IIACTUYHOCTH, JIETKOCTH,
aTMOC(EPOCTOMKOCTH M XUMHUYECKON CTOMKOCTH HAIUIU IIMPOKOE MPUMEHEHUE B TEX-
HUKE U CTPOUTENBCTBE. JIerupyrommmu 3J1eMEHTaMH B 3TUX CIUIaBaxX SIBJISIIOTCS aTlOMHU-
HUH, BaHAJIUH, MOJIUOJIEH, XPOM, 00pa3yIOIIH1E TBEPIbIE PACTBOPHI 3aMEIICHHUSL.

[IpOMBINIEHHOCTH BBIITYCKAIOT TAK)KE CTalb JJUCTOBYKO TOJICTYIO rOpsiyeKara-
HYI0 TOIIMHON 4...160 MM, niuHOM 6...12 M, mmpuHoit 0,5...3,8 M, MOCTaBIsSIEMYIO
B BUJIE JIUCTOB U PYJIOHOB; TOHKYIO rOpsiu€e- U XOJIOJHOKATaHYIO TOJIIMHON A0 4 MM
B PYJIOHAaX U HIMPOKOMNOJIOYHYK0 YHUBEPCAIBbHYIO TOJIIMHOMN 6...60 MM ropsuekara-
HYIO ¢ 00pabOTaHHBIMH BBIPOBHCHHBIMH KpOMKaMu [5].

15.8. Koppo3usi MeTaJIOB M CNIOCO0BI 3aIIIUTHI OT KOPPO3UH

Koppo3ust — mponecc XUMHUYECKOTO0 MM 3JEKTPOXUMHUYECKOIO pa3pylIeHus
METAJUIOB MOJ JIEMCTBHEM OKPYXAIOWIECH Cpelnbl. Y CTAHOBIECHO, YTO OT KOPPO3UU
€XEerogHo TepsieTcsi 0e3B03BpaTHO 0K0I0 10 % MpOM3BOIMMBIX METAJUIOB, TO €CTh
roJI0Basi MPOAYKIHUS KPYITHOTO METaJUTypruyecKoro 3aBoa.

[Ipy XMMu4YecKOM pa3pylieHUM [TPOUCXOAUT HEMOCPEACTBEHHOE COEIMHEHNE
MeTajula ¢ arpecCUBHBIMU areHTaMu. B mponecce XMMHYECKOro pa3pylieHHs Ha Mo-
BEPXHOCTH MeTajjia 00pasyeTcs IIeHKa U3 MPOAYKTOB KOPPO3UU, OOBIYHO OKHUCIIOB.
B HEKOTOpBIX Ciaydasx 3Ta IUIEHKAa MOKET 3allMINATh JICKAIUN M0 HEU CIIOU Me-
Tajyia OT JaibHene koppo3un. CpaBHUTENBHO TUIOTHBIE OKHUCIBI IIEHKH 00pa3y-
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IOTCS Ha TMIOBEPXHOCTH ATFOMHUHUS, CBUHIIA, OJIOBA, HUKENs, Xpoma. [Ipu okucieHun
’KeJe3a B CyXOM BO3/yXe TakKe o0pa3yeTcsi JOCTaTOYHO MIIOTHAs IJIEHKa, HO OHa 10
Mepe pocTa PacTPECKUBAETCS U OTCIAaMBaeTcs OT Metaiia. Yaie Bcero Xxumudeckas
KOPPO3Hsl IPOUCXOJIUT B CPeJIe CYXUX ra30B MPHU BBHICOKOU Temmneparype (MeTainye-
CKas apmaTypa reuei, KianaHbl ABUTaTeNed, JIOMAaTKU Ta30BbIX TYpOUH) WK B KU~
KOCTSIX HERJIEKTPOIUTAX (OKUCIICHHE MeTalljla B CupTe, OeH3uHe, HepTH, Mazyre).

[Ipu 3/1eKTPOXMMHIYECKOI KOPPO3UM METAJI pa3pyllIaeTcsl BCIEICTBUE €ro
pPacTBOPEHHSI B JKUIKOM cpefe, SABISoIENcs 3JIeKTponuToM. CyIIHOCTh Ipolecca
ANEKTPOXUMHUYECKOW KOPPO3UHU 3aKITIOYAETCS B TOM, UTO aTOMbI, HAXOSIIHECS B Y3-
Jax KpUCTAJUIMYECKOW PEIIeTKH MeTalla, MPU KOHTAKTE C PACTBOPOM SJIIEKTPOJIUTA
MEePEXOo/ISIT B pacTBOp B pOpME MOHOB, OCTABJISISI SKBUBAJICHTHOE KOJUYECTBO 3JICK-
TPOHOB B MeTayUie. JIaHHBIN BUI KOPPO3UH MOXKET TaK)Ke BO3HUKHYTH IIPH KOHTAKTE
JIBYX Pa3HOPOAHBIX METAJJIOB B MPUCYTCTBUU SJIEKTPOIUTA, KOTJIa MEXAY STUMHU Me-
TaJulaMi BO3HHUKAET raJiIbBAaHUYECKUU TOK. B rajgpBaHnueckoi mape JitoObIX ABYX Me-
TaJUIOB OYJIET pacTBOPATHCS TOT METAJLJI, KOTOPBIA 0o0JafgaeT 6oJjiee OTpULIATEIbHBIM
AJIEKTPOJHBIM MoTeHIManoM. Hampumep, xene3o umeer 6ojaee HU3KUI OTpUIATENb-
HBIM AJIEKTPOJHBIN MOTEHIMAN, YeM IIMHK, U 0oJyiee BhICOKHH, yeM menb. CremoBa-
TEJIbHO, TIPU KOHTAKTE >KeJie3a C IIMHKOM OyIeT pa3pyliaThCs IUHK, a TPU KOHTAKTE
JKeJe3a ¢ MEAbIO — JKEJE30.

DnexkTpoXUMHUUYEcKasi KOppo3us HaOMI0JaceTCsl B PA3IMYHBIX CILIaBax, B pe-
3yJbTaTe €€, pa3pylIeHUe MOKET MPOHUKHYTh OUYE€HB TIIYOOKO M UATH MO TPaHUIAM
paszjziena 3epeH (MEeKKpUCTAIIMYECKask KOPPO3Hs).

Ha ckopocTh pacTBOpeHHUsI METalla B 3JEKTPOJIUTE BIUAIOT MPUMECH, CIIOCO-
Obl 00pabOTKK MeTajljla, KOHIIEHTpAIUs JICKTPOJUTOB. MeTaiul, HaxoAsuics 1o
Harpy3Kou, KOppoAUPyeT 3HAUUTEIHHO OBICTPEE HEHATPYKEHHOTO.

B 3aBUCMMOCTH OT XapakTepa OKpY>Karouleh cpeabl dJIEKTPOXUMUUYECKas KOp-
pO3uUsi MOXKET OBITH MOJABOJHOM, aTMOC(EepHOH, MOYBEHHOM, BBI3BAHHON OyKIar0-
IIMMHU TOKaMH. DJIEKTPOXUMHUYECKas KOPPO3Usi METAUIOB B BOJIe O0YCIIOBIMBACTCS
MPUCYTCTBHEM B HEW PacTBOPEHHOTO Kucioposa. [Ipu armocdepHoit Koppo3uu dJeK-
TPOJIUTOM CIIY>KUT TOHKAas TUICHKA BJIArH, CaM >K€ MPOIIECC YCYTyOIsIeTCsl HATUYUEM B
Bo3nyxe yriekuciaoro CO, u B ocooeHHocTu cepHuctoro SO, razoB, XJIOPUCTOTO BO-
nopoaa HCI, pa3nmuuHbIX cosieid, monepeMeHHbIM 3aMOPKUBAHUEM U OTTAaMBAHUEM.

B pe3ynbrare Koppo3uu CTaid Ha €€ TMOBEPXHOCTH MOSBISETCS CMECh pa3iiny-
HBIX THAPATHPOBAHHBIX OKUCJIOB JKeJie3a:

Fe + H,O — Fe(OH); — HepacTBOpHMBIii THAPAT OKKUCH XKeJie3a.
HepacTtBoprMEBIe THApPATHI TOCTEIIEHHO CO BPEMEHEM MEePEXO/IAT B
Fe(OH)3 — nFe,03:mH,0 — P>KaB4YHHa.

Mepoii OLEHKH CTENEHU KOPPO3UM METAUIMYECKHX KOHCTPYKIMU SIBISETCS
WM TIOTEPS] MAacChl KOHCTPYKIIMM HAa €IMHUIY BPEMEHH, WM TOJIIHMHA 00pa30BaB-
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HIeiCs TUIEHKU KOPPO3UH 3a €IMHUILY BpEMEHU (Hanmpumep, 3a 1 rox).

3amuTy OT KOPPO3UHU CleAyeT HauMHaTh C IPABUJIBHOTO M10100pa XMMHUYECKO-
IO COCTaBa U CTPYKTYpbl MeTayuia. (s 3aluThl MeTauia OT KOPPO3UM IMPUMEHSIOT
pa3IMyYHbIE CIIOCOOBI.

1. BBenenue B cTaiib HEKOTOPBIX JIETHUPYIOIIMX 3JIEMEHTOB IOBBIIIAET €€ aHTH-
KOpPpPO3UOHHBIE CBOMCTBA. Hampumep, COBEpIIEHHYIO CTOMKOCTh K aTMochepHou
KOPpPO3UH MOKA3bIBAIOT JIETUPOBAHHBIE CTAJH, COAEpKAIME B OOJIBIIOM KOJIMYECTBE
XpOM, KOTOPBI, 00pa3ysi Ha MOBEPXHOCTH OKMCHBIC TUIEHKU, IPUBOAUT CTajb B Mac-
cuBHOe cocTtosHue. CylecTBeHHO nosbimaercs (B 1,5...3 pa3za) Koppo3uOHHAs CTOM-
KOCTb CTPOUTEIBHBIX cTajeil npu BBeAeHUH B uX coctaB Meau (0,2...0,5 %).

2. YCTpOWCTBO 3alIUTHBIX MOKPBITHI, KOTOPbIE MPEICTABISIOT COO0M MeTa-
JNYECKUE, OKCUAHBIE, TAKOKPACOUHBIE U IPYTUE TUICHKU.

Memannuueckue noxpvimus ObIBalOT IBYX TUIIOB — aHOJHBIC U KaToaHbIe. [1Jis
aHOJHOTO MOKPBITUS HCIIOJNB3YIOT METajlibl, oOjajnarouue 0ojiee OTPULATEIbHBIM
3JIEKTPOJIHBIM MOTEHIMAIOM, YeM OCHOBHOM MeTail (Hampumep, LUMHK, XpoM). Jlis
KaTOJHOTO MOKPBITUS BEIOUPAIOT METAIJIbl, UMEIOLME MEHBIIIEE OTPULIATEIbHOE 3HA-
YEeHUE 3JIEKTPOJHOIO NMOTEHIIMAJA, YeM OCHOBHOM MeTaill (Me/ib, 0JI0BO, CBUHEL, HU-
KeJb U Jp.). MeTrannuueckue MoKpbITUS HAHOCAT TOPSIYUM METOJOM (TIOrpy>KEHHE B
BaHHY C PAcCIUIaBJICHHBIM 3alIUTHBIM METAJJIOM), FajlbBaHUYECKUM (OCAKICHHE Ha
NOBEPXHOCTU MeETajljla COJIel M3 pacTBOPOB) M MeTain3auuen (OKphITHE MOBEpX-
HOCTH JIETaJIU PaCIIaBJIEHHBIM METAJIOM, PACIIBUICHHBIM CXKAThIM BO3IYXOM).

Mertaueckre MOKPBhITHS MOKHO HAaHOCUThH TAaKXKe MOCPENCTBOM auddy3uu
MeTaljla MOKPBITHA B OCHOBHOW METaIlI — AIMTUPOBAHUE, CUITUIIUPOBAHUE, XPOMUPO-
BaHUE, a TAKXKE CIOCOOOM IJIAKUPOBAHUS, TO €CTh HAJIOKEHHSI HA OCHOBHOM MeETaJll
TOHKOTO CJIOSI 3aIlIUTHOTO METAJlIa ¥ 3aKPEIUICHHS €r0 ITyTeM ropsiYeil MPOKaTKH.

OxcuouposaHnue — 3aluTa MeTallla OKUCHBIMU TJIEHKaMHu. [[ns 3Toro ecrect-
BEHHYIO OKHCHYIO IJIEHKY, BCETJa UMEIOLIYIOCS Ha METajule, JieflatoT 0oJiee MpOyHOM
nyTeM oOpaOOTKU CUJIBHBIM OKUCIIHMTEIEM, HalpUMEp KOHIICHTPUPOBAHHOM a30THOM
KHMCJIOTOM, paCTBOPaMHU MApraHI€BOW WIIM XPOMOBOU KHUCJIOT U UX COJIEH.

Jlakokpacounvie nokpvimusi HAHOCAT Ha METAJLI B BUJE IJICHOK U3 Pa3IU4HbIX
KpacoK, JIAKOB, dMaJiei. Takue MOKpPBITUS HAHOCAT Ha METAJUIMYECKUE BaHHBI, PAKO-
BUHBI, JICKOPATUBHBIC M3JENHS B Ba ciod. [lepBblii cioil (TPyHTOBKA) COJEPKUT B
CBOEM COCTaBE MHTMOUTOPHI, MPEMATCTBYIOIINE KOPPO3UHU (Harmpumep, XpomaT LHUH-
ka). Bropoii cnoii (MOKpOBHBIN) TOKEH OBITh SJTACTUYHBIM U TJIOTHBIM.

[Ipu BpeMEHHOM 3alIUTE€ METAUIMYECKUX U3IETUNA OT KOPPO3WHU MPH TPaHC-
NOPTUPOBAHUY, CKIIAJUPOBAHUH HCIOJb3YIOT HEBBICHIXAIOIIUE Macia (TEXHUYECKHM
Ba3€JIMH, JIaK), a TaKK€ MHITMOUTOPHI — BEIIECTBA, 3aMEISIONIME TPOTEKaHUE peak-
UMK (HATPUT HATPUS C YIJIEKUCIIBIM aMMOHHEM, C YPOTPOIMHOM, UHTUOUTOPHYIO

Oymary u ap.).
KoHTpoJibHBIE BONIPOCHI

1. ITepeuncnuTe MOIOKUTEIbHBIE CBOMCTBA METAJIIOB.
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2. Kakumu HemocTaTkaMu 00J1aJat0T METaJUThI?

3. [IpeacraBbTe KiIaccu(PpUKayio METAJIJIOB U CILJIABOB.

4. YTo ABIAETCS CHIPbEM JJIA MOTYYEHUS YEPHBIX METAIIIIOB?

5. Yrto Ha3zbiBaeTcs 4yyryHoM? OxapakTepu3yruTe ero CBOMCTBA.

6. Uro npencrasiusier codoit cranb? [' e ucnonb3yercst crajib B CTPOUTETHHOM
MpaKTUKe?

7. JIiist KakuX 1eJiel IpUMEHSIOT IIBETHBIE METAJLIbI?

8. HazoBuTte chIpbe, HCIIOIB3YEMOE B POU3BOJICTBE LIBETHBIX METAJIIOB.

9. Yro npencrasisget codoi amoMunnii? [lepeuncnure ero cBoicTaa.

10. OxapakTepusyiTe CBONCTBAa MarHusi, TATaAHA ¥ ME]IH.

11. JIns kakux 1enel B CTPOUTEIbHOM MPaKTUKE TPUMEHSIOTCS LIMHK U CBUHEN?

12. Kak nony4daroT OpoH3y U JIaTyHb?

13. Kakum 06pa3oM MpOUCXOIUT TOTyICHUE YyryHa?

14. Kakue Buabl yyryHa Bel 3Haere?

15. HazoBute OCHOBBI MOMy4YeHHs cTaiu. Kakue CylecTByIOT OCHOBHBIE CIIO-
cOOBI MPOU3BOJICTBA CTAJHU?

16. OnummmTe 0COOEHHOCTH KOHBEPTEPHOTO CIIOC00a MPOU3BOICTBA CTANIH.

17. JlaiiTe XxapakTEpUCTUKY MAapTEHOBCKOTO U AJIEKTPOILIABUILHOTO CIIOCOOOB
MIPOU3BOJICTBA CTAJIH.

18. [lepeuncnure MEXaHMYECKUE CBOMCTBA METAILIOB.

19. Yto Ha3bIBAIOT MpenesioM TekydecTu ctanu? Hanummumre dhopmyiy s or-
peesIeHns 3TOTO TOKa3aTelsl.

20. JlaitiTe onpenesieHue mpeaeny ynpyrocTu.

21. Kakum criocoboM orpeaensieTcs TBEpI0CTb METaNIOB?

22. Kak mpoBOASIT TMHAMHYCCKUE UCTIBITAHUS METAJIJIOB?

23. Kakoe BIMsSIHUE OKa3bIBAECT COJACPKAHHME B CTAIM KPEMHMS, MAPTraHLIA U
dbochopa?

24. Ha 4ro BIUAIOT cE€pa U KUCIOPO, COAEpKAIHNECS B CTAINA?

25. Ilepeuncaure crocoObl 00pabOTKH MeTauioB. B ueM oTiiMune XoJ0gHOM
00paboOTKH OT TOpsTYECii?

26. Kakumu criocobamMu MOKET ObITh MOJAMGHUIIMPOBAHA CTPYKTYpa U U3MEHE-
HbI CBOMCTBA CTaIN?

27. llepeuncnure TEPMUYECKUE M TEPMOMEXaHUYECKHE CIIOCOOBI 00pabOTKH
CTaJIN.

28. B ueM 3akiro4aeTcsi CyIHOCTh XUMHKO-TEPMUYECKONH 00pabOTKU cTann?

29. /Ing Kkakux 1ene MpUMEHSIOT KOHCTPYKIMH U3 YEPHBIX U [IBETHBIX METAJUIOB?

30. ITo kakuM MpU3HAKAM KJIACCU(PHUIMPYIOT CTATBHYIO apMaTypy s 6eToHa?

31. HazoBute BUIbI KOppo3uu MeTauioB. [lepeuncnure criocoObl 3aliuThl Me-
TaJUIOB OT KOPPO3HUHU.
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3AK/IIOYEHUE

B yueOHOM nocoOuu U3J105K€H JOCTaTOUYHO MOAPOOHBIN MaTepral, KacarolHii-
Csl COBPEMEHHBIX CTPOMTENBHBIX MAaTEpHUAJIOB, OLEHKH HX OCHOBHBIX (PU3HUKO-
MEXAHUYECKUX CBOMCTB U OCOOEHHOCTEN TEXHOJIOIMH M3rOTOBJICHUS. Y4eOHOE MOCo-
Oue CoIepX UT OOJbIIOE KOIMYECTBO WILIIOCTPATUBHOIO MaTepHaia U TaOIMYHBIX
JAHHBIX, 3HAYUTEJIBHO O0JIETYAIOMINX U3yUYEHUE KOHKPETHBIX BOIIPOCOB Kypca.

[TocoOue HamMCcaHO B COOTBETCTBUM C PadOYMMHU MPOrpaMMaMy JTUCLUUTLIMH
«CTpouTenpHble MaTEpHANIbI U U3AeIus» U «TeXHONOrust CTPOUTENBHBIX KOHCTPYK-
uui 1 m3nenuin». Llenp npenogaBaHus JaHHBIX AUCLHMIUIMH 3aKJIFOYAETCS B MOJATO-
TOBKE KBaJIU(UIIMPOBAHHOTO MHXXEHEPA, KOTOPBIN OyJIeT 3HATh OCHOBHBIE CBOMCTBA
CTPOUTEIBHBIX MAaTEPUAIIOB U U3IEJINIA, 3AKOHOMEPHOCTH UX U3MEHEHHUS O] BO3IEH-
CTBHEM Pa3IUYHBIX (PAaKTOPOB, TEXHOJOTUYECKHE OCHOBHI MOJYUYCHHS TE€X WM WHBIX
MaTepHaJIOB, MPABUIBHOCTh NPUMEHEHUS! MAaTEPUAIOB B 3aBHCHUMOCTH OT YCIIOBUM
OKpYXKAaIOLIEl Cpeibl, NOCIEIHUE TOCTUKEHUS COBPEMEHHOM HAYKH U TEXHUKH.

CocTaBHOM 4YaCThIO JAHHBIX JUCLUILUIMH SIBISIOTCS MPAKTHUUECKHUE 3aHATUSA U
JabopaTtopHble pabOThl, a TAK)KE€ KOHTPOJIbHBIE PAOOTHI MO BAKHEHIIMM pazjernam
Kypca, coJiepKaHie KOTOPBIX HAIPABJICHO HA MOJYYEHUE CTYAEHTAMU MIPAKTHYECKUX
HABBIKOB 10 OLIEHKE CBOMCTB M IOKA3aTEJEW KayecTBAa Pa3JIMYHBIX CTPOUTEIBHBIX
MaTepHaoB.

CTpeMuTEenbHBIN MPOrpecc HayKu, KOJIOCCATbHBIE TEMIIBI CTPOUTENBCTBA 00b-
€KTOB MPOMBILIUIEHHOIO0 U TPakKJTaHCKOTO Ha3HAYEHUS, IUPOKUA aCCOPTUMEHT MpH-
MEHSAEMbIX CTPOUTENIbHBIX MAaTEPUAJIOB U U3JIEIUH, a TAK)KE IMOCTOSTHHOE COBEPUICH-
CTBOBAaHME TEXHOJIOTMHM WX IOJYYEHUS HE MO3BOJSAIOT B MOJHOW MEpe yCIEIuTh 3a
Pa3BUTHEM OTpacid CTPOUTEIBHBIX MarepuaynoB. [lo3TOMy H3ydeHHE IUCUUILIUH,
TECHO CBSI3aHHBIX CO CTPOMTENIBHBIMUA MaTepuajaMu, TpeOyeT MOCTOSHHOTO BHHMa-
HUS U HENPEPBIBHOTO PACIIMPEHUS KPYro3opa 3a CUeT CaMOCTOSITENIbHOTO U3yUYEHUs
y4e0HO-METOINYECKUX pa3pabOTOK, CIIEHUAIbHOMN JINTEPATYpPbl, MEPUOJUIECKUX U3-
JaHUU U T.1.

B pesynbrare OypHOro pa3BUTHS HAyKH U TEXHUKH 3aTPYyAHSIETCS U IPOTHO3H-
pOBaHHUE, Kacarolleecss aCCOPTUMEHTa OYAyIIMX CTPOUTENBHBIX MaTepuanoB. OaHaKO
MO’KHO MPEINOJIO0KUTh, YTO OCHOBHBIMU CTPOUTENIbHBIMU MaTepuajiaMu OyIyT Ape-
BECHHA, K€paMHKa, CTEKJIO, METasll, OETOH U ’kel1e300eToH, noaumMepsl. CTpoUTeNIb-
Hble MaTepuaibl OyAyT U3rOTABIMBATHCSA HA OCHOBE TOTO )K€ ChIPbs, HO C MUCIOJIb30-
BaHHMEM HOBBIX PELENTYp, TEXHOJIOTMUYECKUX MPUEMOB U 000PYI0BaHUSA. JTO MO3BO-
JUT MOJY4YUTh 0OJiee BBICOKME DKCIUTyaTallMOHHBIE CBOWCTBA MATEPUAJIOB U IMOBHI-
CUTh J0JTOBEYHOCTh BO3BOJUMBIX M3 HUX 3/IaHUN U COOPYKEHHI.
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