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TEMA 1. OCHOBHbIE CBOUCTBA CTPOUTENbHbIX MATEPUAIOB

1.1. OBLUME NONOXEHUA

CTtpouTenbHble MaTepuanbl KnaccuduUumupyroT, T.e. AeNAT Ha oTAeNbHbIE FPynnbl:

1. Mo npouncxoxaeHuto:

- NpUpoaHbIE (OpeBecuHa, MnHa, Necok 1 T.4.)
- UICKYCCTBEHHble (MUHeparnbHble BSXyLine, OeTOHbI, CTEKNO, KepamMuKa, Nonmmephbl)

2. o BuAay cbipbs (XMMUYECKOMY COCTaBy):

- MMHeparbHble (NPUPOAHbIE KAMEHHbIE, MUHEPaSbHbIE BSXKYLLME, CTEKNO, MeTansbl, 6ETOHbI Ha MUHEpParnbHbIX BSXKYLLMX,
Kepamuka v T.4.)

- opraHu4yeckue (nonnumepbl, BUTyMbl, ApEBECHbIE MaTepuansl, 1 op)

3. No Ha3Ha4eHuIo 1 ycroBuam paboTsbl:

- KOHCTPYKUMOHHbIE, MPUMEHSIEMbIE OS151 HECYLLMX KOHCTPYKLUMIA, AN YCTPOMUCTBA (PyHOAMEHTOB, KapKacoB 34aHWNN, CTEH,
nepekpbITUin (6eToH, Xene3obeToH, KepaMuieckne matepuarnsl, CTEKI0, MeTansbl, ApeBECHbIE MaTepuarnsl 1 ap.)

- cneumanbHOro HasHa4YyeHus!, UCnornb3yemble ANS 3alnTbl KOHCTPYKUMA OT BpeAHbIX BO3AENCTBUIM Cpeabl UIM MOBbILLEHUS
3KCNIyaTaumoHHbIX CBOMCTB 1 CO34aHNA KOMOPTHbLIX YCITOBUI OJ15 XXU3HU 1 paboTbl YenoBeka: a)
TENMOn30NAUNOHHbIE; B) akyCTU4eCKune; B) rmapoun3osnsiLMOHHbIE, KPOBESbHbIE N TepMETU3UPYIOLLNE; ) OTAENOYHbIE; )
aHTMKOPPO3MOHHbIE; €) OrHeYNOpHbIE; X) MaTepuarbl AN 3alunTbl OT paguaunOHHbIX BO3AENCTBUMN.

4. [No pM3MKO-MexaHN4YeCKMM CBOMCTBaM (MO nokasaTerto OCHOBHOIO CBOMCTBA) AENAT Ha MapKu M Krnacchl:

- No npegeny npoyHoctn npu cxatum R (MMa): 0,4; 0,7; 1,0; 1,5; 2,5; 3,5; ... 100 (ons matepmanos 1 U3genui, n3 KoTopbix
N3roTOBIISKOT HECYLLME KOHCTPYKLMK);

- MO NAOTHOCTYU P, (Kr/M3): 10; 15; 25; . . . 600 (ons Tennon3onsauMoHHbIX MaTepuanos);

- no mopo3ocTtonkocTn: F10; F25 n T.4. (NS psiga matepuarnoB) Mo KONMYECTBY LIMKITOB, KOTOPbIe JOMMKEH BblAepXaTb
MaTtepuan 6e3 onyCTUMbIX MPU3HAKOB paspyLUEHUS;

- MO HaNUYKnKo BHELIHUX AedEKTOB NN NpUMecen MmaTtepuarbl N3 APEBECUHbI, OTAENOYHbIE MaTepuarnbl, U3BECTb
BO34yLIHAA U Ap. AenAT Ha copTa.

5. lNo TexHonormm Npon3BoacTBa (Cbipbe, TEXHOSIOrMYeckne Nnpnuemsl, obecneymsaroLme nonyvyeHne matepuana ¢ 3agaHHbIMu
CBOWCTBaMMW): @) eCTeCTBEHHbIE KaMeHHble; 6) BXyLLMe (MUHeparibHble U OpraHn4eckue); B) 6eToHbI; 1) MeTansbl; )
CTEKmo, NfiaBneHble MaTtepuarnsbl; €) Kepammyeckme matepuarnsl; X) ApeBecHble MaTepuarnsbl; 3) OUTYMbl U AerTn; n)
nonuMepHble maTepuarnsl; K) xenesobeTtoH n ap.



- CTpouTenbHble MaTepuanbsl obnaaatoT KOMMNEKCOM pasHOObpasHbIX
CBOWCTB, onpeaenstoLwmx obnactb Ux paLnoHanbHOro NpUMEHEHUS.

- CBoncTBa maTepuarna 3aBuUCAT OT ero coctaBa, CTPOEHUS (CTPYKTYpPbI) U
COCTOSHUSI.

- Trobon cTpouTenbHbIN MaTepmnan XxapakTepmnsyeTcst XMMUYECKNM,
MUHeparbHbIM U pa30BbIM COCTaBOM.

- XMMNYeCKN1 COoCTaB NO3BOSIFET CYAUTb O psSae CBOMCTB MaTepuana —
NPOYHOCTN, OFTHECTONKOCTU, BMOCTONKOCTN.

- MMHepaﬂbeIVI COCTaB lMNOKa3bIBa€T, Kakne MmnmHepalsibl 1 B KaKOM KOJ1In4ecTBe
cogepxartcd B AaHHOM MaTtepuarne.

- ®a3oBbIN cocTaB U pas3oBble Nepexobl BOAbl, HAXOAALWENCS B nNopax
OKa3sbIBalOT OonMbLLIOE BNUAHME Ha BCE CBOMCTBA U NOBeAEHNE MaTepuana npu
aKkcnnyatauun.



Cmpykmypy cmpoumesibHO20 MamepualJia u3y4arom Ha mpex YPOBHSX:
MakpocTpyKTypa — CTPOEHME MaTepuana, BUAMMOE HEBOOPYKEHHbLIM rMa3oM;
MuKpocCTpyKTypa — CTpOeHne matepuana, BUAMMOE Mo MUKPOCKOMOM;

OneKTpPoHHaA MUKPOCKOMNUA — BHYTPEHHNE CTPOEHME BELLECTBA, N3y4aeMoe Ha MOMEKYNApHO-
MOHHOM YpPOBHE ((pM3NKO-XUMUYECKME METObI UCCreaoBaHNs , TepMmorpadus,
PEHTIrEeHOCTPYKTYPHbIV aHanus3 v ap.).

B 3aBucnmocTn oT hopmMbl 1 pasmepa YacTul, U NX CTPOEHNA MaKpPOCTPYKTypa TBepabIX
CTPOUTENBHbIX MaTepuanoB MOXET OblTb 3€PHUCTON (PbIXNO3EPHUCTON NI KOHTITOMEPATHON),
SYENCTOWN, MESTKONOPUCTOWN, BOFTIOKHUCTOW, CITOUCTOMN.

PbixnosepHucTble MaTepuanbl COCTOAT U3 OTAENbHbIX HE CBA3aHHbLIX 3epeH (Necok, rpaBui,
nopoLlkooGpasHblie MaTepuarbl Ans MaCTUYHOW TENTOM30MSALMM U 3acbIMNOK U Ap).

KOHrnomepaTHoe CTpoOEeHHUE, Korga 3epHa npo4yHo coeanHeHbl Mexay cobon, XapaKTepHO AJiA
pa3yin4HbIX BUOOB OeToHa, HEKOTOPbLIX BNAOOB MNMPUPOAHbIX MaTtepunarnoB, KEPaMUKN N ,El,p.).

AyencTasa u MenKo3epHUCTaA CTPYKTYPbl XapakTepU3YTCA HaNM4YMeM Makpo- 1 MUKPOMOoP.
Ayemncrasn npucyLla raso- n neHobeToHaM, S4encTbiM nracTmaccam u gp. Menkonopucras —
HEKOTOPLIM KepaMU4YeCKMM MaTepuanam nopmsoBaHHbLIM BBEAEHNEM BbiropatoLmx 400aBOK.

BonokHUCTbIe U crioucTble MaTepuarnsl, y KOTOPbIX BOSIOKHA (CIOM) pacnofnioXeHbl napansiesibHoO
OOHO ApyromMy, obnagatoT pasnuyHoOn NPOYHOCTBIO U TEMMONPOBOAHOCTLIO BAOSb M MONepek BONOKOH
(cnoes). OTO ABMEHNE Ha3bIBAETCHA aHN30TPOMNMEN, a MaTepuarnsl, obnagatoLmne Takumm
CBOMCTBaMM — aHU30TPOMHbIMU. BONOKHUCTasA CTpyKTypa NpucyLla opeBecuHe, n3genmsm un3s
MUHEpanbHOW BaTbl, CTEKNOMNMAACTMKaM, a crouctas — pyfIOHHbIM, JIMCTOBbIM, NIIUTHBIM Matepuanam
CO CMOUCTbIM HanonHuTenem (bymaxxHo-CrioucTble NacTUKn, TEKCTonNUT, daHepa un ap.).



BHympeHHsisi cmpykmypa ornpedesissemcsi 1o 83aUMHOMY PacriofOoXeHUK amoMos U MOMeKys u
Moxxem 6bimb Kpucmarnudeckol unu amopghHol. HeoOuHakosoe cmpoeHue Kpucmarniau4eckux u
amMopgbHbIX 8eULECMB CKa3bleaemcs Ha UX ceolicmeax.

AmopddHble BewecTBa, 0brnagas HepacTpadyeHHOM BHYTPEHHEN 3Hepruen Kpuctannmsauuu,
XuMmnyeckm 6onee akTUBHLI, YEM KpUCTaNMYeCcKne Takoro e coctaBa (Hanpumep, amopdHble
dopMbl KpemMHe3eMa — Nem3bl, Tydbl, Tpenenbl, AMaTOMUTbI U KpUCTaNNMYeCcKnin Ksapu,).

MpoYHOCTb aMOpPdHbIX BELLECTB HMKE KPUCTANNIMYECKMX, MOSTOMY ANS MNONyYeHUs BbICOKOMPOYHbIX
mMaTepuarnoB cneumnanbHO NPoBOAAT KpUCTannmM3auno, HanpumMep, CTeKoN npu nony4yeHun
CUTanoB W LUNaKoCcUTarnsos.

CBoMCTBO — XapaKTepnucTtnka Mmartepuara (M3,El,eJ'IVIFI), nposBrAroLeecd B npouecce ero
nepepa60TKM, NPUMEeHEHNA NN SKcniyartaunn.

lNMpocToe cBOMCTBO — CBOMCTBO Matepuarna, KoTopoe Henb3s Noapasgenntb Ha apyrue.
Hanpumep, «macca matepuana» Unmn «nnoTHOCTb MaTtepuanay.

CnoXxHoe CBOMCTBO — TakOe CBOMCTBO Martepuarna, KoTopoe MOXeT ObITb nogpasaeneHo Ha Aea
nnu 6onee NpPocTbiXx CBOMCTB. Hanpumep «M3HOC matepunarna», KoTopbli 06begMHSIET CTONKOCTb
MaTepuana K UICTUpaHuio 1 ygapy.

KauectBO MaTepuarna — CJ10KHOe CBOWCTBO, COBOKYINHOCTb BCEX (*)VI3VI‘-IGCKVIX, MEeXaHN4YEeCKNX U
(bVI3VIKO-XVIMVI‘-IeCKVIX CBOUCTB Martepuara, onpegendroLlmnx ero CNOCOBHOCTb YOOBJIETBOPATb
ornpeaerieHHbIM Tpe6OBaHMFIM B COOTBETCTBMUN C €0 Ha3Ha4YeHNneM 1N ycrioBuaMm aKkcristyataumn.



1.2. Knaccudmkauma oCHOBHbIX CBOMUCTB

dusuveckue ceolicmea xapakmepusyom ocobeHHOCMU (hU3UHECKO20 COCMOSHUS UsU
orpedersitom omHoWeHUe Mamepuarsa K pasfudyHbIM ¢hu3u4ecKuM rpoueccam, ss8reHUsIM
(mromHocmb UCMUHHasI, CPeOHSIS, HacbkIMHasi, OMHOCUMerbHasi; MopucmMocma,

godorioarioweHue, 8rnaxHocCms, meI'IJ'IOI'I,OOGOOHOCmb, o2HecmouKkocmb U 0,0)

MexaHu4yeckue ceoucmea Xxapakmepusyrom criocobHocme Mamepuarsriog coripomuersiadmbCA

paspyuweHuro u 0eghopmMmuposaHuro rnod deticmeuem 8HeWHUX cur (Hagpy30K).

Pasnunuator:

- AechopmaTtmBHble cBoMcTBa (YNPYrocTb, MNACTUYHOCTb, XPYNKOCTb, MOAYIMb YNPYrOCTy,
NoN3y4YecTb, penakcauusl, npeaenbHas pacTsXXUMOCTb U Ap.)

- MPOYHOCTHbIE CBOMCTBA (MPOYHOCTb Ha cXXaTue, pacTskeHue, U3rnb, NpPoYHOCTbL Ha yaap,
NCTUPAEMOCTb, TBEPAOCTb, APOOMMOCTb U Ap.).

Xumu4deckue cgodcmeixapaf(mepwyfom criocobHocmeb Mamepuarsia K Xumu4eckum

rnpespauwieHUsiM rnood erusIHUSIM 8euiecms, ¢ KomopbiMu OaHHbIU Mamepuarl Haxooumcsi 8
KOHmMakme (pacmeopumMocmsb, Ko2e3usi, ad2e3usi, Kpucmarsnusayus, 2udpamauus,

Oeaulpamauusi, 2oprodecms, 9K30- U 3HOOMePMUYHOCMb, MOKCUYHOCMb).



TexHosl02uYeckue ceolicmea xapakmepu3syrom criocobHocmb Mamepuara rnodeepaamscsi
pasru4yHbIM sudamM mexHorioau4yeckol obpabomku rpu u3aomoesieHuU U3 Heao usoenuu
U3MEHSIIOWUM COCMOsIHUE Mamepuara, CmpyKmypy e20 rnogepxHocmu, rnpudarowum HyXKHYH
gopmy, pasmepbl u ceolicmea (chopmyemocmse, yOoboyKnadbleaeMoCcmb, c8apUBAEMOCMb,

KO8KOCMb, 28030UMOCMb, criekaeMocms U 0p.).

CmpoumesibHO-mexHuU4Yeckue ceolucmea orpedesrisitom 803MOXHOCMb UCIMO/1b308aHUS

Mamepuasiog 8 30aHUsIX, COOPYXXEHUSIX:
- KOHCMPYKUUOHHbIe ceolicmea obycri08/1ugarom 803MOXHOCMb CO30aHUsi KOHCMPYKUUU C
3adaHHbIMU ceolicmeaMu (MexaHU4YeCcKUMU);

- U30M1IUUOHHbIe ceolicmea criocobecmeytom co30aHuKo orimumaribHbIX yCrioeul 8 rnomeuweHuu Ors
pabomabl, XU3HU 4Yeriogeka, aKcryamauyuu MawuH, obopydosaHusi 3a cHem u30nayuu om

OKpyXarowiel cpedbl;

HdekopamugHbie ceoucmea obecriequsarom scmemu4yeckue ceolcmea 30aHull U COOpyXeHuUU.



1.3. dusnyeckme cBOoMUCTBA

McTHHaA NNOTHOCTb Py (r/lcm®) — macca eguHULbl o6bema matepuana B abCcomnoTHO

MNSIOTHOM COCTOSAHUM (6€e3 nop u NycToT) onpeaensTcs no popmyre:

p=m/Va

roe: m — Mmacca matepuvana, r;
Va — o6bem maTtepuana B abCcomnoTHO MIOTHOM cocTosiHUM (6e3 nop v NycToT), cM®.

Va=V-Vn

V — o6bem mMaTepuarna B eCTECTBEHHOM COCTOSIHUK, CM3
Vn - 06bem nop B marepuane, cm>.



CpenHsasa NnoTHOCTb P (r/cM®) — macca eauHuLbl o6bema MaTtepuana B eCTeCTBEHHOM

COCTOSIHMM (BMECTe C nopamMu 1 nyctotamm), onpegensietcst no dopmyne:

p, = m/V

rae: m,— macca matepuana, r;
V — 06bem matepuana B eCTECTBEHHOM COCTOSIHUU, CM3;

HacbinHasa nnotHocTb p (Kr/M3) — Macca eavHuLbl o6beMa MaTtepuana, CoCTosILLEro
N3 3epeH pasfIMYyHOro AnameTpa, HaxoAdsLWMXCS B PbIXSIOM COCTOAHMU (B HACbIMHOM
06bEeM BKMOYEHbBI MEX3EPHOBLIE NMYCTOThI):

p,=mJ/V

H H

rae: m, — HacbinHas macca, Kr;
V, — HacbinHon obbeM, paBHbIM 00bEMY cocyaa, M>;
p,, — HacbInHas NIoTHOCTb, Kr/m®,

HaCbIﬂHny rMo0mHyHoOCmMeb onpedenﬂfom KaK 8 PbIXJTOHacbIlMIHOM COCMOAHUU, maK U 8
YrsioOMmHeHHOM.



OTHOCUTEeNbLHasa NJIOTHOCTbL d — 6€3MepHaﬂ BE€JIM4YNHA, paBHaA OTHOLWEHUIO

cpeaHen NoTHOCTU MaTepuana pg K NNoTHOCTM Boabl p, Npu 4°C paBHoM — 1

r/cm3.

roe: d — oTHocuTenbHas NIIOTHOCTb;
Po — CPeOHSS NNOTHOCTb MaTepuana, r/cms;
P — NNOTHOCTL BoAabl Npu 4°C, r/cm3,

OmHocumernbHasi NIoOMHOCMb yHUMbIBAEMCS 8 HEKOMOPbIX IMIUPUYECKUX
¢opmynax (popmyna B.[1. Hekpacoea 0nsi pacdema merinonpoeooHocmu,

8blpaxxeHue OJ1s1 8bIYUCIIEHUSI KO3ghghuyueHma KOHCmpyKmueHo20 Kadecmea u 0p.).



O6Las NnoOpUCTOCTb UK NOPUCTOCTL MaTepuana

|-|0 — CTelneHb (LI,OJ'IFI) 3anosiHeHnsa obbema Martepunana rnopamMu.:

n0=\'::? =\~_\~2 =1_L=1_ = —l_p_5 , A0NU
A% Vv V m/p, P

rae: M — obwas nopnctocTs;

N, =0-p/p)x100%

0
V — o6bem matepuana B eCTeCTBEHHOM COCTOSIHUU, CM>;

V, - obbem maTepuana B abCcornoTHO MIIOTHOM COCTOSIHUK, CM3;
V_— obbem nop, 3aknioveHHbIX B MaTepuarne, cm®;

0 - UICTUHHAasA NIIOTHOCTL Marepuana, r/icms;

P, — CPEAHSS NOTHOCTb, rlcms.

MycToTHOCTbL I'If_— 0054 MeX3epHOBbIX MYCTOT B HACbINMHOM obbeme Martepumana:

|'|y “Vem V.-V V m! p. o, A0S
—=———=1-—=1- ==1--—=

roe: I'Iyr—‘ I'IyCTOrTHOCTb, L{cmm vt % P

V., — HacbInHoi obbem MaTtepuana, cm3;

V — o6bem matepuana, cm® ;

V_ _— o6bem nycToT B HachbiMHOM o6beMe matepuana, cme.

nycrt

lycmomHocme ucronb3yrom rpu ornpedereHuu pacxoda webHs (epasusi) 8 bemoHax.



MOpPO30CTOMKOCTb — CBOWCTBO Martepuasria, HacCblIlWEeHHOro BOOM, BblAEPXNBATb

MHOrOKpaTHOE MoMnepeMeHHoe 3aMopaKMBaHue W oTTamBaHMe 0e3 3HaYUTENbHbIX
NPU3HAKOB PaspyLUEHMS U CHUXEHUSI NMPOYHOCTWN. PaspylieHne matepuana npu Takmx
LIMKNNYECKNX BO3OENCTBUSX CBA3AHO C MOSIBIEHWEM B HEM HaMNPsSKEHUN, Bbi3BAHHbIX
KaKk OQHOCTOPOHHUM AdaBMNeHMEM PacTYLUMX KPUCTAmNMoB fbda B Nopax maTepuana, Tak
MW BCECTOPOHHMM OaBfEHWEM BOAbl, BbI3BAHHLIM YBENUYEHMEM obObema npwu
obpasoBaHuKM nbga npumMmepHo Ha 9 % /NNoTHOCTL Boabl paBHa 1, a nbaa — 0,917/. Npwn
9TOM AaBfiEHME Ha CTEHKM NOP MOXET AOCTUraTb NP HEKOTOPLIX YycrnoBusix coteH Mla.
OueBNOHO, 4YTO MNPV MOMHOM 3anofIHEHMM BCEX MNOP W KanUNnsipoB MOPUCTOrO
mMatepuvana BOAOW paspylUeHMe MOXET HacTynnTb [daxe M[pu  OOHOKPaTHOM

3aMOopaxnBaHM.

MaTepman CHNTaAOT BblAepXaBWKMM UCMbITaHWE, €CJIn Nnocne 3aaHHOINo Kornnm4yectBa
LUKIOB 3aMopaXmnBaHUA U OTTanBaHUNA

K,s=R,/R,20,85

M

roe KMp3 — KO3 PUNLNEHT MOPO3OCTONKOCTH,

RMps’ Ro — COOTBETCTBEHHO rpegern npo4HoCTn nocrie n 4o 3aMopaxXmBaHUA, Mla.



BooonornouweHue — CBOWUCTBO Martepuarna BMUTbiBaTb WU yAepXuUBaTb BOAY. BopgonornouieHne

NOpUCTbIX MaTepuanoB (kuMpnuya, 6GeToHa, ApPeBECUMHbl W Ap.) onpedensawT N0 CTaHA4apTHOM
MeToauKe, Bblaepxusas obpasLpl B Boge ¢ Temnepartypon 20 +2°C 1 KonnmyecTBEHHO OLIEHMBAIOT KaK
OTHOLLEHME Macchl MOrMOLLEHHON BOAbl K Macce cyxoro matepuana B, % unu kK obbemy cyxoro

marepuana B,, %

=[(m, -m :V) m [100% B =[(m,—m, )/ Vxp ]x100%

roe BV — BOAOMNOrMOLWEHME N0 00bLEMY; BM — BogonornoLleHme no macce, % ;
m_, M — COOTBETCTBEHHO Macca Cyxoro 1 BOAOHAaChILLEHHOro Matepuana, r;
V — 06beM BO3/yLLIHO-CYXOro martepuana, cm>;
P - NMOTHOCTb Boabl (1 r/em?).

COOTHg.IJeHVIe MG)K,EI,y 06KLEMHbBIM N MAcCcOBbIM BOAOMOMMOLLEHNEM:
— N’ N" ??’

-~
-

B, V-ps(m,—m,) m-ps Ps d; B,=dxB_

BoponornolieHue no o6bemy (06beMHOe BOOOMOIMNOLLEHNE) YNCIEHHO PABHO OTKPLITON MOPUCTOCTMK:

Bl = M|

Bbluncnme BogonormnoweHue no 06bemy MOXHO onpeaesnnTb 3akKpbiTy NMOPUCTOCTD.

M n-n _=n -B
o oT o v

3akK



OTKpbITble NOpbl MaTepmnana coobLalnTCs C OKpyKarowen cpedon u Moryt coobuiarbcs
Mexay cobon, MO3TOMY OHM 3anoSIHAKTCSA BOAOW MNPU OOLIYHLIX YCIOBUAX HacbIWeEHUs. OHU
YBENUYMBAIOT MPOHULIAEMOCTb M BOAOMOIIOWEHNE MaTepmnana n yxyawarT ero MOpo30CTOMKOCTb
N KOPPO3NOHHY CTOMKOCTb.

YBennyYeHne 3akpbiTOM MNOPUCTOCTU 3a CYET OTKPbITOW MOBLIWAET [OOSITOBEYHOCTb
matepmnana. OgHako B 3BYKOMOrfowawwWwmx martepuanax u n3genusx yMbILWIIEHHO COo34aeTcs
OTKpbITas NOPUCTOCTb U Nepdopauunsi, HeobxogMmble NS NOrfOLWEHUsS] 3BYKOBOM 3HEPTUMN.

BogonornowieHme no macce BbICOKONOPUCTBLIX MaTepuanoB MOXET ObiTb Oonblie

MOPUCTOCTK, HO MO o6be|\/|y OHO HUKOIrAa He MOXeET NnpeBbIlaTb NOPUCTOCTD.

NS oUeHKN CTPYKTYpbl MaTepuarna ucrnonb3yoT Ko3adULMEeHT HacbIWeHUsi Nop Boaomn

K., paBHbI/i OTHOLLEHWIO BOAOMOITIOLLEHNS MO 06bEMY K MOPUCTOCTH

KoadhdmumeHT HacbiWeHns MOXeT U3MeHATbes oT 0 (BCe Nopbl B Marepuane 3aMKHYTbI)
no 1 (Bce nopbl OTKPbIThI). Hem Hke K, TeM Bbille A0S 3aKpbIThbIX (3aMKHYTHIX) NMOp, TEM Bbille

BOJOCTOMKOCTb Matepunana.



KoadumumeHT pasmsaryeHus (Kp) — OTHOLLEHME NPOYHOCTU MpU

CXXaTn mMaTtepuana, HacblLLEHHOro BoAon R K NPOYHOCTM npu

cxatum cyxoro matepuana R

rie RB u R — npegen npo4YHOCTU Npu CKaTun COOTBETCTBEHHO
BOJOHAaChILLLEHHOro 1 cyxoro obpasua, Mlla
KoagpbuuueHm pasmsazyeHUss xapakmepu3lyem 6000CMOUKOCMb

Mamepuarsa, oH usmeHsemcss om 0 0o 1.

Mamepuarbl, y Komopbix Rp » 0,8 omHocsimces Kk 6000CMOUKUM.



BoaonpoHuuaeMocTb — CNocobHOCTL MaTepuarna nponyckatb BoAy NoA AaBMNeHWeEM, OHa

XxapakTtepusyetcs koadppuumeHTom punstpaumm K "

Kd" — KOINMM4ecTBO BObl B M3, npowenluee B Te4deHne 1 yaca yepes 1m? nnowaan ncrnbltTyemMoro

mMaTepvana npv NoCTOSHHOM 3aAaHHOM AasneHun 1H Ha 1w
. . § :
]\; =Vea/[F(p, —p,)-t]
rae, Ky, = Vg — KONn4ecTBO BOAbI, NPOLUEALLNIA Yepes MaTepuarn, m;
F — nnowagp = 1m>;

a — TonuwuHa = 1m;

t—Bpema = 1 4; (p,-p,) — PA3HOCTb MMAPOCTATUYECKOrO AABNEHNA Ha rpaHuuax = 1M BoA.

Cr=1H

BoaooHenpoHULaeMocTb — CNOCOGHOCTL MaTepurarna He nponyckaTtb Yepes ceGs Bosy.

BnaXHOCTHbIe QGQOQMagMM — CBOMCTBA HEKOTOPbLIX MaTepunarnoB (ﬂ,peBeCMHa, OETOH, MKWHBbI

n ,El,p.) N3MEHSATb CBOM 00BLEM U pa3mepbl Npn USMEHEHUN BITa>XHOCTWN.



1.4. Tennodmnsnvyeckme cBoncTea matepuanosB

TennonpoeodHocmb — criocobHOCMb Mamepuara rporycKkamb CK803b C8OH MOy
(mernno) menrnnogou NMomok om 0OHOU rnogepxHocmu K Opyaou (npu Hanuduu pasHbix
mewmrepamyp Ha 3mux rno8epPxXHOCMsIX).

A=Q-0/F(tj—t,)T

CteneHb TENNIONPOBOAHOCTU XapakTepnayetca KOadpdPnLUmMeHTOM TENONPOBOLHOCTY A,

B1/(M°C).

roe Q — konnyecTBo Tenna, [xk;
F — nnowaab ceyeHus, neprneHanKynsapHas HarnpasrneHuio TENOBOro NoToka, M;
. - NPOAOIMKNTENBHOCTL NMPOXOXAEHUA Tenna, cek;

0.
(t, —t,) — pasHocTb Temnepartyp, °C; - TonwwuHa matepuana, m.

Uem BblLLE TENJ1I0NnNpoBOoAHOCTb, TEM MEHbLUEe MaTepuarn npurogeH ana orpaxgarLwmx KOHCprKuMVI.






TennoeMKocmb — C80UCMB0 Mamepuarsia rioesiowalmb

mensio rnpu HagpesaHuu.

Uem Oonblue yaenbHas TennoeMKoCcTb Martepuana, TeM
BbiLLIEe npwu BCEX NPo4nX pPaBHbIX YCITOBUSAX
TEennoycTon4nBoCTb 30aHus, T.e. CrMnocobHOCTb
orpakgalLlnMX  KOHCTPYKLUMA  COXPaHATb  MOCTOSIHCTBO
TemMnepaTypHOro pexuma BHYTPU orpaxgaemMoro
NOMeLLleHNs,, HeCMOTpPs Ha kKonebaHMsas TemnepaTypbl

HApPy>XHOIo BO34YyXa.



O2eHecmoukocmb — ceolicmeo Mamepuaria rnpomueocimosimbe delicmeuto O2Hs (GbICOKUX

mewmrnepamyp U 800bl) 8 ycrioeusx roxapa 6e3 3HadumersribHOU romepu Hecyweu

criocobHocmu.
Mo cTteneHn OrHeECTOMKOCTU CTPOUTESIbHbIE MaTepuanbl AenaT Ha:

1.Hecropaemblie maTepuanbl — B YCIOBUSAX BbICOKMX TeMMepaTyp He BOCMIaMeHSATCH, He
TNeT N He obyrnueatoTcs. [lpn 9TOM HekoTopble MaTepuarnbl MOYTU He OedOpPMUPYIOTCS
(kMpnny, Yepenuua) gpyrme MoryT CUnbHO gedopmMmpoBaTbCsa (CTarnb) UM pacTpeckuBaTbCs
(rpanuT). lNoaToMy CcTanbHble KOHCTPYKUMM 4YacTo Tpebyerca 3sawmwartb gpyrumun, 6bonee

OrHECTONKMMU Martepumanamu (FJ'II/IHFleIe obmasku n D,p)

2. pr,qucropaeMble noa BO34eNCTBUEM BbICOKMX TemMneparyp Cc Tpyaom
BOCIMJ1TaMEHAITCA, TIEKT U O6yFJ'II/IBaI-OTCFI, HO TOJIbKO B NMPUCYTCTBUWN OrHA. |_|pl/l yoaneHnn orH4
npoueccobl TIIeHNA, ropeHnd u O6yFJ'Il/lBaHI/IFI npeKpawakTCA. K Takum MartepunanamMm OTHOCATCA

donbponut, acdansToBbIN OETOH.

3. CropaemMble MmaTepuanbl Noa BO3AENCTBUEM OFHSA UM BbICOKOW TeMnepaTtypsbl
BOCM/IAMEHSIOTCS M TOPAT M TNEKT U Nocrne yaaneHust UICTOYHMKA OrHSA (apeBecuHa, BOMOK,

OUTYMbI, CMOTbI).



O2HeynopHocmb — ceolicmeo Mamepuara ebldepxxueamb OfIUMesIbHOEe

go3oelicmeue 8bICOKOU memriepamypbl, He 0egopMUpPYsCb, He

mpecKasdCb U HE pacriyiaeli[Aach.

MaTepuansl, BblaepxuBawwine temnepatypy oonee 1580°C, HasbiBaloT
OrHeynopHbIMM (LLAMOTHbIN W AOWMHACOBLIN KUPMMY U  MaTepuansl,

XPOMOMarHe3nmToBble Matepuarnbi).

Matepuansbl, BblgepxuBawwmne Temnepatypol oT 1350 go 1580°C,

Ha3bIBAlOT TYronnaBKUMMU (KKENbCKUN Knpnud, dpapdop).

MaTepuarnsl, BblaepxmBatLimne temnepatypy Huxe 1350°C, oTHocATcA K

nerkonnaBKuUM (OBbIYHbBIN KUPMNKY, KepaM3nUT 1 ap).



PaduauuoHHass cmolikocmb — c80licmeo Mamepuasna CoXpaHsamb C80 CMPYKmMypy U

¢bU3UKO-MexaHuU4YeckUue  xapakmepucmuku rocrie  eo3delicmeuss  UOHUSUPYHOULUX

usnydeHud.

AKycmu4deckue ceolucmea — 39mo cs8oucmea, cesi3aHHble C 83aumModelcmeuem

Mamepuaria u 38yKa.

3BYK (3BYKOBbI€ BOJSIHbl) — 3TO MeXaHM4eckne konebaHus, pacrnpoCTpaHAKLLNECa B

TBEpPAbIX, XNOKNX U ra3000pasHbIX cpeaax.

3BYKOnp0BOIJ,HOCTb — CMNOCOOHOCTb MaTtepumaliia rnpoBoauUTb 3BYK CKBO3b CBOKO TOIJSILLY.

3BYKOI'IOI'J10LIJ,9HMG — CnocobHoCTb Martepuana norrowartb U oTpaxartb nagarowmm Ha Hero

3BYK.

3BYKOMNPOBOAHOCTb 3aBMCUT OT Maccbl MaTepuana W ero cTpoeHus. Ecnmn macca
matepuana Benuka, To 3Heprum 3BYKOBbIX BOMH He XBaTaeT, YTobbl NPOWTU CKBO3b HETO,
TaK Kak Ansi 3Toro Hago NpyMBecTy matepuan B konebaHue. Noatomy 4eM Gorblue macca

mMarepuana, TemMm MeHbLle OH NPoBOAUT 3BYK.

SByKOI'IOFJ'IOLLI,eHI/Ie 3aBNUCUT OT XapakTepa MNoBEpPXHOCTN WU NOPUCTOCTU MaTepuarsa.
MaTepmanbl C rnagkomn NOBEPXHOCTbKO OTpPaXakT 3HAYUTESIbHYHO 4H4aCTb Nagaruwero Ha
HUX 3BYKa (SCb(beKT 3ep|<ar|a), nosTomy B nomMmeweHumn cC rmagkmmm CcTteHaMn Wn3-3a

MHOIOKpaTHOIo OoTpaxXeHnsa OoT HUX 3BYKa CO34a€ETCA NOCTOSAHHbIW LyMm.



1.5. MexaHu4yeckue cBoMcTBa matepuanos

lMpoyHocmb — criocobHOCMb Mamepuarna cornpomuesisimbCs, He Pa3pyuasich,

8HYMPEHHUM Harpsi>eHUsiM, 803HUKarowUuM rnod delicmeuemM 8HeWHUX Ha2py30K U
opyaux (Harpumep merosbix) bakmopos.

IIpeden npounocmu npu cycamuu R .,
l N Rex =N/F
| rae. N — paspymaromas Harpyska, H;
¥ F — paboyas mnomaas 00pa3sia, NepneHAuKyIIpHas
JICHCTBHIO HATPY3KH, M

Ilpeoen npounocmu npu uszcuoe.

I 00Pa3IoB MPH3M HMPSAMOYTOJIBHOTO CCUCHUS, PH
OJTHOM COCPEIOTOUYCHHOM I'PYy3¢ OTHOCHTEIIHHO OTIOP

N
RI/I3:MI/13/W MI/I3: E*L:N_I
2 2 4
e W =bh%6
rae; My, — H3ruOarOmuii MOMEHT
3* NI
N — W — MOMEHT CONTPOTHBIICHHS OAJTKH MPSIMOYTOJIBHOTO

2* g* h?
CCUCHHS



TIPA IBYX PaBHBIX TPY3aX, PACTIONOKEHHBIX
N/2 N/2

£
I
4

CUMMCTPHUYHO OTHOCHTCIIEHO OIIOP

N T N

w=—F—=—, W =bh%6
2 3 6
NI *6 NI
5= Mm/W: = )
K 6bh?  bh?

rie. N — paspymatomias sarpyska, H,
| - paccTosHIE MEK Y OTIOPAMIL, MM
b 1 h - cooTRETCTREHHO IMMPHHA 1 BBICOTA
OAIOUKY /TIPYBMBL/
IIpeden npounocmu npu pacmasicenui R,

a) st obpastia crepxnd Ry =Ny Fo= HI[Z/4

rae: N — paspymaromas Harpyska, H;
F — [II01I1a/[b TTOTIEPETHOTO CEHEHN, M’
/HAYATbHAS 10 MCIIBITAHNA/
0) 1wt mpu3MeL Ry, = N/a’
I7ie & — CTOPOHA CEYEHNS TIPH3MBL M



Koy @uirnenT KOHCTPYKTHBHOT) KAYECTBA.

(KKK.) - ycnosabi ko3(QuimieHT Q(EKTHBHOCTH MATEDHIA, PABHBLA OTHOMEHHK) MOKA3ATEE
POYHOCTH Ry (Mma) K OTHOCHTEIIBHOI IIOTHOCTH MaTepHana (0e3pasMepHas BETHHHA)

KKK =Rd
['1¢ d - OTHOCHTE TbHas IVIOTHOCTS Pabias p, (KrAe )
Yew semme KKK, marepuana, TeM 3(QeKTuBHEE MATEDHAT, TAK HMEET BBICOKYHO TDOUHOCTD H MANOii
CPEIHEH MIOTHOCTH.
[obimerns KKK, MokHO 100MTBCA CHIKCHMEM IUIOTHOCTH MATCDHANA H YBCTHUCHHMEM €r0
POYHOCTH.



TBEPOOCTb - CnocobHocmb  Mmamepuarna  cornpomuernsmascs
MMPOHUKHOBEHUKD 8 Hezao boriee meepdo2o mera; ee ornpeodesnsom

pasnuyHbIMu Mmemodamu.

OUHAMUYECKASA (YOAPHASA) [MPOYHOCTb — crniocobHocmb

Mamepuarna cornpomuesisimbCsi PaspyueHuro rnpu yoapHbIX Hagpy3Kax.

UCTUPAEMOCTb — criocobHocmb mamepuarna yMeHblWambCs 8 Macce

u obbeme rnod delicmeauem ucmuparowux ycusnud.

MEXAHUYECKWA MN3HOC — cnocobHOCTb YMEHbLUATLCA B Macce W

obbemMe nog OenucTBMEM YOaPHbIX U UCTUPAKOLLINX YCUITUN.



1.6. JechopmaTnBHbLIE CBOUCTBA.

[log BNMAHMEM BHELWHUX AKTOPOB MaTtepuansbl
MOryT W3MEHATb CBOW pas3Mepbl M dopMmy, T.e.

deghopmMuposamabCsHi.

PasnuuyaroTt gechopmauumu:

|. ynpyrve — ncyesarolime Nocre CHATUS Harpysu.

2. NNacTUYECKUE WUIMN OCTATOUYHbIE — HE Mcye3atoLllne

NocCli€e CHATUA Halrpy3Ku.



Anarpammbl gecgpopmaumn
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CTEeKINo cTanb 6eToH anactomep

YIIPYI'OCTb — criocobHocmb Mamepuarna camMorpou3eosibHO eoccmaHaenueamse rnepe8oHaqasibHyro ¢hopMy U pasmepsbl
rnocrie rpekpaweHus delicmeusi BHEWHUX Curl

MOoAYJlIb YIIPYIOCTU — xapakmepu3dyem xecmkocmb Mamepuarna. Yem ebiwe MoOyrb yrpy2ocmu, mem MeHee
rniacmu4yeH Mamepuarl.

XPYIIKOCTb - csoucmea mamepuana o0 OelcmeueM Hazgpy3Kku paspywambscs 6e3 3amemHou rnnacmuyeckou
deghopmauuu

TNIACTUYHOCTb - criocobHocmb Mamepuarsa UusMeHsimb opMy U pa3mepbl o0 delcmeuemM BHeWHUX cur, He
paspywasicb U coxpaHsime UX r10C/ie CHAMUS Hagpy3Ku.

IOJI3YYECTb — criocobHocmb Mamepuarna deghopmuposamecs rpu 01umesibHoOM MoCMOosTHHOM Oelicmeuu 8HEWHUX CUIT.
PEJIAKCALINA — camorpou3eosibHOEe CHUXeHUE repeoHadYasibHbIX HarpsbkKeHul e Mamepuarse 3a cdem eHympeHHeu
rnepeapynnuposKku amomMo8 U rnepeopueHmauyuu 8HympuUMOIEKYISPHOU CmpyKmypbiI.

[IPEAEJIbHASA PACTAXXUMOCTbD — deghopmauyusi Mamepuarna 8 MOMEeHM paspyweHus rnpu yeHmpasbHOM pacmsikeHuU.




1.7. DU3nKo-xuMmmyeckne CBOMCTBa MaTepuarnos.

AUNCTIEPCHOCTbD — xapakmepucmuka pa3mepos8 meepobiX Yacmuuy, U Karnesib XuOKocmu.

TUKCOTPOINNA - criocobHocmb rnracmu4yHo-8513KUX cmecel obpamumo

g80ccmaHasniueame C80H CMPYKMYypY, pas3pyUeHHY MexaHUYeCKUMU 8030elicmeusiMul.

KOIE3uUs — Ceolcmeo mamepuarna bbimb rMpOYHbIM 6criedcmeue cusl 8HympeHHez20

cuernneHus.

ALIME3UA — Ceolicmea 00HO20 Mamepuaria rnpununams K nogepxHocmu opy2o020, ad2e3usi
— cueriyieHue, B03HUKawuwee Mex0y O08yMs [pueedeHHbIMU 8 COlNPUKOCHOBEHUE

pPas3HoOPOOHbIMU Mamepuaramu.

KPUCTAJINIALINA — ceolicmeo mamepuaria obpa3osbieamb Kpucmarisbl rpu rnepexooe us

00HO20 COCMOSIHUS 8 Opyaoe.

PACTBOPUMOCTbD — criocobHocmb Mmamepuarna obpa3osbieamb 0OHOPOOHbLIE pacmeopsl

¢ 800oU usnu Opyaumu XuOKocmsmu

IK30- U SHOOTEPMUYHOCTD — criocobHocme mamepuara rnpu ydacmuu 8 XuMu4ecKkol

peakuyuu 8bI0erIIMb Urnu roasowams merisio.



TMAOPATALUNA U OEMAOPATALINA — ceoucmeo mMamepuarna rpucoeduHsms unu

omdagame 800y rpu XUMUYECKUX rpespawleHUsIX.

PACLINPEHUE U CXATUE /KOHTPAKLINA/ - ceolcmeo rpo0yKmo8 Xumu4deckou
peakyuu 3aHumams 6onbwul unu MeHbwul o0bbemM Mo cpasHeHU ¢ 0bbeMOM

ecmyriarwux 8 peakuyuro eewecmse

TAKCUYHOCTb — ceolicm8o HEKOMOPbIX Mamepuasioe 8bl3bieamb ompasreHue u

HapyuweHue 300p0o8bs f1toded, pabomarouwux ¢ HUMU.

CKOPOCTb OTBEPXLOEHUWA — ceolicmeo HeKomopbix Mamepuarios rpu usmeHeHuUU

mewmrepamypbl unu eeedeHUU omeepdoumerns rnepexooums U3 [71acmu4YHo20

COCMOSIHUS 8 yripy2oe /meepooe/.

T'OPKOYECTb — ceolicmea psiOa mamepuasiog ceopamb m.e. rpuHUMame ydacmue 8

bbicmporipomekarowiel XxuMudeckou peakuuu, corposoxdarwelcs eblderieHuUem

merijia ceema.

KUCIIOTOCTOUKOCTb U LUEJIOYEYCTOUYUBOCTb — ceolicmea mamepuana

corpomusersmscsi 0elicmauro azpeccuu cpeodbl, cooepkauwelt KUciomal, Unu wesnoyu.




1.8. TexHONornyeckue cBouCcTBa

TexHosi02UYeckKue ceolicmea xapakmepusylom criocobHocmb Mamepuana K

80CrPUAMUI0  HEKOMOPbIX MEXHOMI02UYECKUX ornepauyul, U3MEHSWUX COoCmosiHUe

Mamepuara, CmpyKkmypy €20 Mo8epxHocmu, npudarwux HyXHy ¢opMy U pa3mepsi.

POPMYEMOCTD - ceolicmeo mamepuarios U cmeceu rpuobpemame 3adaHHyo opmy rpu

MUHUMarbHoU 3ampame curs u cpedcms.

YAOBOYKIIAOABbIBAEMOCTb - criocobHocmb 6emoHHOU CcMecu J1e2KO pPasHOMEPHO
pacripedeniimbCs 8 apMupos8aHHOM  rpocmpaHcmee ornanybku (gpopMmbl U  He

paccriaugamaCs yriomHsImMaCs 8 rpouyecce yKraoKu).

CIIEXUBAEMOCTb — ceolicmeo pbixJibiX MUHepasibHbIX cmecel (nopowkos) copbuposams

Ha cebs 800siHbIe rnapbl U 0bpa3osbieamb KOMbS (QbrioKyribl) pasfiud4HO20 pasmepa

CBAPUBAEMOCTb - criocobHocmb HeEKOmMopbIX Mamepuaros, Hazgpembix 00
pacrnnasneHus unu 00 nJacmu4eckoao COCMOSHUS, [1ocrie OCMmbi8aHUsi poYHocmu

COeOUHSMbCS C aHaslo2u4yHbIMU OO0 MakKo20 XXe COCMOSHUS.



KOBKOCTb - criocobHocmb  Mamepuaria 8  HazspemoM  COCMmOSsHUU

degbopmuposambcs Moo ernusaHUeEM yoapos.

APOBUMOCTb — CriocobHocmb rpupOOHbIX U UCKYCCMBEHHbIX Mamepuasios /20PHbIX

rnopoo, u Op. rpu ydape OenumbsCs Ha Yacmu pasruyHbIX pasmepos U ¢hopMbl.

rBO3ANMOCTb — criocobHocmb OpesecuUHbl U HEKOmMopbix Opyaux Mamepuaros

yoepxxueame 868€0€Hble 8 HUX pasfuyHbIMU criocobamu memarsiudeckue u3oenus

/28030U, wWypyrisl, CKObbI/

CIHIEKAEMOCTb — csolcmgeo HeEKOMOPbIX MUHepasbHbIX Mamepuarsos /Ha OCHO8e
elluH/ 8 orpederieHHOM UHmMepegasie memrepamyp 4Yacmu4yHo pasMsie4ambCsi
YIIOMHSAMbLCS /3a cHem rifasrieHUs rieekorsiaekux KOMIoOHeHmMoe/, a npu oxnaxoeHuu

rnpuobpemamse 8bICOKYH MPOYHOCMBb.



1.9. AkcnnyaTauMoHHble CBONCTBA

HAOJIFOBEYHOCTb — ceoticmeo Mmamepuarna unu usdenus coxpaHsms pabomocrocobHocmb 00 npederibHo20 COCMOSIHUS C

HeobXxo0UMbIMU repepbisamu Ha PEMOHM.

[MpedenbHoe cocmosiHue onpedenssiemcss CmMerneHbl paspyuleHuss u3denus, mpebosaHusm 6e3zonacHocmu unu
3KOHOMUYECKUMU coobpaxxeHusiMu. [JornzoeedHocmb cmpoumeribHbIX Uu3denul /KOHCMpPYKUUl/ usMepsirom cpokKamu CriyX6bi
6e3 rnomepu 3KcryamauyuUuoOHHbIX Kadyecme 8 KOHKPEMHbIX KAUMamu4yecKux yCrioeusiX U 8 pexXume 3Kcrayamauyuu.
LonzoeeyHocmb oueHusaemcsi eadamu U ornpedernsiemcss CO80KYNHOCMbIO (OU3UYECKUX, MeXaHUYeCKUX U XUMUYECKUX

ceoticms mMamepuaria.

HALOEXHOCTb - csolcmeo, Xxapakmepusyruwue TrposierieHue e6cex ocmarsbHbIX ceolicme u3denusi 8 rnpouecce

aKcnyamayuu.
HadexxHocmb 06beduHssem 0oreo8e4HOCMb, 6€30MmKa3HOCMb, PEMOHMONPU200HOCMb, COXPaHIeMOCMb.

Amu ceolicmea mecHO cesizaHbl Mexdy coboll.

BE30OTKA3HOCTb - ceolicmeo u3denusi coxpaHsime pabomocriocobHOCmMb 8 OrpederieHHbIX pexumax U Yycrioeusix

3KCnlyamauyuu 8 me4yeHuUe HeKOmMopo2o epemMeHU be3 8bIHYXOEeHHbIX NepPepPbIBO8 Ha PEMOHM.
OTKA3 — cobbimue npu Komopom u3desnue rnoiHoCmMako Unu Yacmu4yHo mepsem pabomocrnocobHocme.

PEMOHTOINPUIOAHOCTb — csolicmgo u3denus, Xapakmepusyrouiee e20 MpucrocobrieHHoCmb K 80CCMaHO8/IeHUK

pa6omocnoco6Hocmu 8 pe3ysibmame ycmpaHeHUs OMmKa308.

COXPAHAEMOCTb — ceolicmeo mamepuarna /u3denus/ coxpaHsimb 06yCcrioeneHHbIe 3KCrlyamaluyuoHHbIe rokasamersnu 8

me4deHue U rocrsie XxpaHeHus u mpaHcriopmupoeaHus, ycmaHOo8/1eHHO2O mexHu4Yeckou OOKymeHmauueE/.
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KOHTPOJIbHBIE BOrPOCHI
Mo meme: “ocHOBHbIE c8olicmea cmpoumesibHbIX Mamepuarnos”
Knaccugukayusi cmpoumeribHbIX Mamepuaros.
Cmpykmypa cmpoumersnbHbIX Mamepuarios.
Ymo makoe ceolicmeo mamepuana? Budel ceolicma.
Knaccugbukayusi OCHO8HbIX ceolicms.
dusuyeckue ceolicmea Mamepuara.
Moposocmolikocmsb, oripedenieHue.
BodonoenaweHue, onpederneHue.
BodoHenpoHuyaemocms, 8000MpoOHUYaeMoCcmb, 8naxHocmHble deghopmauuu. OnpedesnieHue.
TennornpoeoGHOCMb.
Tennoemkocme.
OezHeyriopHocme.
Tennogu3suveckue ceolicmea mamepuarios.
Kak densmcsi mamepuaribi 1o cmerneHu o2Hecmoukocmu?
Akycmu4deckue ceolicmea Mmamepuarios.
MexaHu4eckue ceolicmea Mamepuarios.
Kakue pasnuyarom deghopmauyuu?
Xpyrnkocme, naacmu4yHOCMb, yripy20Cme.
Du3uKOo-XuMUYecKuUe ceolicmea Mamepuarsios.
Kpucmannusauyusi, moKCU4YHOCMkb.
TexHornozau4yeckue ceoticmea. lNpumepsi.

OkcrinyamayuoHHsle ceolicmea. lNpumepsi.



TEMA 2. NIPUPOOHbIE KAMEHHbIE MATEPUAIbI

[MpupoaHble KaMeHHble MaTepuanbl NOy4YalT U3 FOpPHbIX MOPOA NYTEM UX MexaHuyeckonm obpaboTku
(MMneHunem, Konkon, agpobneHnem, NoMorom, npocemBaHmem). OHM LLMPOKO NPUMEHSIIOTCH B CTPOUTENLCTBE
B KayecTBe:

— OTAEJI04HbIX MaTepuarioB And 0ONULIOBKN 3a4aHNI U coopy>|<eHm7|;
— CTeHOBbIX KIiago4HbIX MaTepumasioB,

— MatepuarnoB A5nd JOPOXXHOINo CTPOUTESbCTBA,

— MatepuasrioB Arnd npuroTosrieHnA OEeTOHOB;

— CbIpbd Ansd nojiydeHnAa MUMHeparibHbIX BAXYLLNX;
— AKTUBHbIX MUHEpPAJIbHbIX no6aBoOK U np.




Foprle nopoabl — TrpupoaHble MWHeparibHble arperartbl onpeaerneHHoro coctaBa W CTPOEHUA,
CCbOpMI/IpOBaBLLIMeCFI B pe3ysibrate reosjiornd4eckmx rnpoueccoB N 3arneraroine B 3eMHON Kope B Buae
CaMOCTOATESIbHbIX TEr.

CocTtaB, CTpOEHME W YCNoBUS 3aneraHMs nopog 3aBuUCAT OT (QOPMUPYHOLLUMX MX TFEeOoSIOrMYECKUX
NnpoLeccoB, MPOUCXOOAWNX B onpederieHHon o6CTaHOBKE BHYTPU 3EMHOM KOpPbl WM Ha 3eMHOW
NOBEPXHOCTMW.

NangwadT noaseprcsa
BbIBETPUBAHUIO, OCTANUCD ¢
nvwb Hebonblwue
dparmMeHTbI.

[OpHbIE Nopoabl

MNoTyxwwui

no ycrnoeusim obpasoBaHna (reHesuncy) \ e

OENATCA Ha TpU oonbLume rpynnbl

Mazmamu4eckue, ocadoyHble, MemamopguyecKue.

CBoncTBa ropHbIX Nopoa
3aBUCAT OT UX CTPOEHUS (CTPYKTYpbl),
XapaKkTepu3syLLerocsi CTeneHbo UX KPUCTanIMYHoOCTH,

dopMon 1 pasMmepamm 3epeH,

a TaKkKe OT MUHEepanorMyeckoro cocraea. el vt N

‘s, . TOPHbIE NOPOAbL!
2 NN

o OcanouHble
nopoay!

[OpHblE NopoAbl MOryT COCTOSATb
N3 O4HOro MUHepana (MOHOMUHeparbHble)

NI HECKOJ1IbKUX MNHEpPAJ1oB (HOHVIMMHepaHbeIe).



MuHepanbl — cocmasHble Yacmu 3eMHOU Kopbl (20pHOU ropodsl), obpaszosasuwiuecsi 8 pesynbmame
280XUMUYECKUX POUeccos, UMewue MNocmosiHHbIU XumMuyecKkuli cocmas, gbusuyeckue ceolicmea,

OOHOPOOHOE CMPOEHUE.

Mopodoobpa3syrowue MUHepasbl - MUHeparnbl KOTOpbie NMPUHUMAaOT OCHOBHOE y4YacTue B 06pasoBaHmm

rOpHbIX Nopoa.

MNpeobrnagaHve B nopode Tex MMM APYrMX MUHepanoB OTpakaeTcs Ha CTPOMTENbHbIX CBOMCTBaX

KaMeHHOro marepuaria.




2.1. MarmaTtun4yeckue nopoabl

2.1.1. Knaccundgpumkauma marmatm4yeckux nopos
Maamamuyeckue (u3eep)KeHHble) nopoabl ABNAKTCA, B OCHOBHOM, NOJIMMUHEPalibHbIMW.

Ob6pasoBaHue ropHbIX Nopoa 0asanbThl
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Pa3nuyHble yCnoBuA oxnaxKgeHmsa MarmMmbl rnpuBenun K 06pa3OBaHI/II-O MarmMaTn4eCckmnx nopon,

Pas3nUYaloLLMNXCS MO CTPOEHMIO U CBOMCTBAM.



MmaBHble Nopoaoobpasyrowme MMHepanbl MarmaTUYeCcKux nopoa,

BOnbLUMHCTBO MarmMaTu4ecKmx nopoan cogepxar MuHepalibl, OTHOCAWUnECA K
XUMNYECKNM COEANHEHNAM TPEX TUMOB:. KPEMHE3EM, CUJTUKATbI, aJTOMOCUJTUKAaTbI.

KBapy — Ero nnotHocTb coctaenser 2650 kr/m3, TBepaoCTb — 7, MPOYHOCTb MpwU
cxatnm — go 2000 Mla, nmeet BbICOKYHO CTOMKOCTb. KBapu obnagaeTr HecoBepLLEHHON
CNaMHOCTbIO, MMEET pPas3fMYHYK0 OKpacky (6ecuBEeTHYH, >KENnTYl, MOSOYHYI0) WU
CTEeKNAHHbIN Bneck. [lpn oOblMHOM TemnepaType KBapL He B3aMMOOEWUCTBYET C
Kncnotamm (Kpome nnaBMKOBOM U ropaven oocopHoun) u wenovyamu. [NnaeButcs keapy,
npu 17100C n npu BbICTPOM OXNaXXaeHUn pacnnasa AaeT KBapLeBoe CTEKITO.

lNMoneBble wnatbl —OHW MMEIKOT Pas3fNYHYO OKpacky OT Benoro n ceporo 4O PO30BOro
N TEMHO-KpACHOro uBeToB, MNOTHOCTb — 2500...2760 kr/m3, TBepaocTb — 6, npeaen
npoyHocTn npu cxatum — po 170 Mlla, TemnepaTypy nnaBrneHMa — B npegenax
1170...15500C. CTOMKOCTb NOMNEBbLIX LUNATOB HMXE, YeM KBapua. J1erko BbIBETPUBAOTCA.

Cnopabl — MUHeEparbl C BeCbMa COBEPLUEHHOW CMAaWHOCTLID B OOAHOM HanpaBreHUM,
KOTOpbl€ CNOCOOHLI pacllennaTbCa Ha TOHYanLwme ynpyriue nnactuHkn. NnoTHoCcTb cniog
coctaBnsaer 2760...3200 «kr/m3, TtBepgoctb — 2...3. [llpucyTtctBne cnog B nopogax
3aTpyOHSET UX WNUAOBKY, NONPOBKY.

Xene3ucro-marHe3amarnbHble MUHEpPaAribl HA3bIBAlOT TEMHO-OKpaLUEHHbIMWU (OT TEMHO-
3erneHoro go 4epHoro). o XMMMYeckoMy COCTaBy 9TO Xenes3ncTto-mMarHesmarbHble
cunukatbl. Ix nnotHocTb HaxoguTtea B npeaenax 3000-3600 kr/m3, TBepaocTb — 5,5-7,5,
MMEIOT BbICOKYIO YOAPHYIO BA3KOCTb, BbICOKYH CTONKOCTb.



ny6uHHble (UHMpPy3ueHble) 00pa3oBanMCb Ha 3HAYUTENbHbLIX [NyOMHaX B YCNOBUAX BbICOKUX

TeMneparyp 1 gasrneHund, MearnieHHoro  paBHOMEPHOIro OoCTbiIBaHUA Marmoil.

OHu obnanatoT 60MbLUIOK MNNOTHOCTBLIO, BLICOKMMU NMPOYHOCTBIO Ha CXXaThe 1 MOPO30CTOMKOCTbIO, MarlbiM

BoJonornaleHnem 1 6onbLLIO TENNONPOBOAHOCTLIO.
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NMopoanoo6pa3syrowme MMHepanbl FyOUHHbLIX NOPOA

NpaHUT - uUBET nopoabl onpedenderca UBETOM MofeBblX LwWnaToB. [1I0THOCTL cocTaBnser
2600-2800 kr/m3, npovHocTb npu cxatum — 100-250 Mla. Bogonornowenne — menee 1 %, umetrot
BbICOKYKO MOPO30CTOMKOCTb — 6onee 200 UMKNOB, XOPOLUYK CONPOTUBASEMOCTb WUCTUPAHUIO,
BbICOKYI TEMSIONPOBOAHOCTL. [paHnTbl XopoLwo obpabaTbiBatoTcs. VX ncnonb3yoT Ans 06nmMuoBKu
30aHUN N TNOPOTEXHUYECKMUX COOPYXEHUN, B Ka4YeCTBe NNUT 4SS Nonos, CTyneHen, matepmanos Ans

A0pPOr, B Ka4eCTBE KPYrNHOro 3anonHntend and OeToHOoB, 6yTOBOI'O KaMHA U T.0.

CuneHuT - B oTnn4dmne ot rPaHNUTa He coaepXUT KBapua, a COCTOUT B OCHOBHOM W13 MOJIEBOIO LUMNaTta

N TEMHO-OKpaLLEHHbIX MUHepanos (0o 15 %). CeouncTtBa cMeHnTa 6M3kM K CBOMCTBaAM rpaHuTa.

Ouvoput - npumMmepHo Ha 3/4 cOCTOUT U3 NOSIEBbLIX WNATOB N A0 25 % coaepXUT TEMHOOKpPALLEHHbIEe
MUHeparnbl. XapakTepusyeTcs Mernko- U CpeaHe3epPHUCTbIM CTPOEHNEM U CEPO-3ENEHBIM U TEMHO-
3eneHblM uUBETOM. [lo cTpouTenbHbIM CBOMCTBAM He YCTynaeT rpaHutam. Ero npumeHsoT npu

0ONMUOBOYHLIX paboTax 1N B AOPOXKHOM CTPOUTESNLCTBE.
Ma66po - cocTouT 13 nonesoro wnata (4o 50 %) n TEMHOOKpPAaLLEHHbLIX MUHEPAoB, NpeacTaBnaeT
cobon NonuMKpucTaninyeckyto nopoay OoT TEMHO-CEPOro Ao YepHoro ugeta. Ero npumeHsoT B Buae

LUTYYHbIX U30ennii Ans 00NULOBOK, AOPOXHbIX MOKPbITUN, LWebHA Ans 6ETOHOB.



Usnuewuecs (agppy3usHble) obpasoBanmcb Npu BLICTPOM OXSaXOeHUM Marmbl B YCNOBUAX HU3KUX
Temnepatyp u gaeneHun. Kak npaBuno, OHM UMEKT aMopdHY, MOMy- WM CKPbITOKPUCTANNYECKYHo

CTPYKTYPY, MACCUBHOE CTPOEHNE.

Banb3aTtbl




Mopopoo6Gpasyowme MaTepmuanbl U3NUBLUMXCS Nopong
Mopdupbl — MeHee yCcToONUYMBLI K BbIBETPUBAHWIO, criabee conpoTUMBAOTCA UCTUPAHMUIO.

TpaxuTt — 6onee nopuctas CTPyKTypa, Tak Kak oTBepaeBana Ha NnoBepxXHOCTU 3emnun. Ero npumeHsoT B KadecTse
CTEHOBOro maTepuana u webHs ans 6eToHOB.

AHpe3unT - aHanor guopwuta. [NnNoTHble aHOEe3nTbl MPUMEHSAT B BUOE KUCMIOTOYMOPHbLIX MAUT U WebHsa ans
KMncnotoynopHoro 6etoHa.

Onabas - no MMHepanbHOMYy COCTaBy aHanorumdeH rabopo, mcnonb3yoT anabas onsa M3roToBNEHUsS OOPOXKHbIX
mMaTepuanoB (bpycyaTku, walukyu, 60pTOBOro KamHsl), webHa ons 6eToHa, a Takke B KayecTBe Cbipbs A4
KaMEHHOrO NUTbSA N KUCITOTOYMOPHbIX U3AENUNA.

BasanbT - Kak 1 gnabas, sBnsieTcs aHanorom rabdpo, MCnonb3yeTcsl Kak AOPOXHbIA Martepuarn, B KadecTse
LEeObHSA, ANa KaMEHHOro NMNTbS.

MNem3a - nopuctoe ByNKaHW4YecKoe CTekno, obpasoBaBlUeecs B pe3ynbrare BblAeneHusl ra3oB npu GbICTpoOM
3aCTbIBaHUWN KUCAbIX 1 cpefHuX na.. [em3a cnyXuT 3anonHuUTenem B nerknx 6etoHax, rmgpasnmyeckon gobaBkom

LeMeHTaM N n3BeCtu, B Ka4ectBe a6pa3|/|BHoro mMarepuarna.

BynkaHuuyeckui nenen — Hanbonee mMenkve 4actvubl NaBbl, 0O6IOMKM OTAENbHbIX MUHEPAanoB, BbIOPOLLEHHbIE
Npu n3BepXXeHun ByrnkaHa. BynkaHuyeckuii nenen sIBNSiETCA akTUBHOW MUHeparnbHOM 000aBKOW Ansi BO34YLUHOM
N3BECTW M NOpTNaHALEMEHTA.

BynkaHuuyeckne Tydbl — ropHble nopoabl, obpasoBaBlUMECH W3 TBepAblX MPOAYKTOB ByNKaHWYECKMX
N3BEPXKEHUI: nenna, nemsbl U OpYyrnx, BMOCIEACTBUN YMNIIOTHEHUS U LEMEHTUPOBaHUSA. JrnemMeHTOM TydoB
ABMSIETCA BYNKaHWYECKUA Nenen, rMUHUCTOe WM KPEMHUCTOE BELLUEeCTBO, MHOrAA C MPMMEChbi0 MpPOoayKTOB

pasnoXeHus nenna.



2.2. Ocapo4Hble ropHblie nopoabl

2.2.1. Knaccudumkaumsa ocagoyHbIX rOpHbIX nopoa

OcapoyHble ropHblie nopoabl 06pa3y+0Tc;| npn ocaxageHmm " HakornmneHnm MmmHeparibHbIX 1 OpraHM4YeCcKmnx

BELLECTB Ha AHe BOAHbIX GacCerHOB UM Ha NOBEPXHOCTM CYLLN.

I'Ipou,ecc nx O6pa3OBaHMFI NPpoTeKkaeT MO0 CXeMeE: CbI/I3VILIeCKOe ninm XnMMn4eckoe BbIBETPUBaAHUE -
MEXaHUYECKNN UNN XUMUYECKNI nepeHocC -OTJ1I0KeHNe U HaKorJsieHne - yriyioTHeHne N LeMeHTaLlnd. O6wmmn
NPU3HakKaMmn AOnAa O0CaAO4HbIX MNopoad ABJIAKTCA MHOF006pa3VIe UX CTPOEHUA WU CTPYKTYP, (*)VI3I/1KO-

MeXxaHN4YeCKnX CBOMCTB, 3arneraHne B Buae nnacroB, CNOUCTOE CTpoeHNne.

Ocapno4Hble NopoAbl, B CBOK o4Yepedb, Mo xapakTepy o6pas3oBaHUs U cocTaBy AENATCS Ha 06/IOMOYHbIe,

XeMORCEeHHbIe U Op2aHO2eHHbIe.




IlopoxooOpa3yomue MUHEPAJIbl 0CAA0YHBIX IOPO/

Keapu (kpuctannmieckum KpeMmHeseM) brnarogapsa BbICOKOM CTOMKOCTU Mpu
BbIBETPMBAHUMN OCTAETCS XMMUYECKN HEU3MEHHBLIM 1 BXOOAUT B COCTaB MHOMMX
OCafouHbIX nopoa (neckos, Nec4aHMKoB, MuH K Ap.). B amopdHOM cocTosiHUM
KPpEMHE3eM B OCa0uYHbIX NOpoAax BCTPeYaeTcs B BMAe MMHepana onana.

OnaJ - MeHee NMNoTeH, NPOYEH N CTOEK, YeM KkBapL,. Ero ncnonb3sytoT npu
N3roTOBMEHUN MUHEpPATbHbIX CMELLAHHbIX BSXXYLLMX BELLECTB.

KaonuHum — BOOHbIV CUNMKAT antoMUHNS, 06pasyeTcs Npu BbIBETPUBAHUM
noneBbIX LWNaTtoB 1 cntof. LiBeT kaonuHuTta 6e3 npumecen — 6enbii. KaonuHut
N Opyrne BOAHbIE antOMOCUNMKATbI ABNAKTCSA OCHOBHbIMU NP 06pa3oBaHum
[FNH.

Kanbuum - nmeeT COBEPLUEHHYO CNAaNHOCTb NO TPEM HanpaBfIEHNAM.
Kanbunt pactBopsieTcst B KMcnotax, B obbl4HOM Boae — marno. Okpacka benaq,
cepasi, MHorga OH NPO3paYeH.

MaaHe3um - nmeet nnotHocTb 2900...3100 kr/m3, TBEpaocTb — 3,5...4,5.
ObpasyeT nopoay TOro e HasBaHusl.

donomum - no punsnyeckmum ceorcTBam ONM30K K KanbLnuTy, Ho bonee TBepA,
NNOTeH 1 NpoYeH. LiBeT gonomuta ot 6enoro 4o TEMHO-CEPOrO.

[unc - MMHepan KpucTannmyeckoro CTPOEHUS, Ero KpUCcTannbl UMeoT
3epHuUcTOoe, cTonbyaToe, NNacTMHYaToe, Uronk4aToe UM BOrNOKHUCTOE
cTpoeHne. OH 6enoro LBeTa, MHOraa oKpalleH MPUMECAMM.

AHrMapur - 6e3BoaHas pa3sHOBUAHOCTbL runca, obpasyeT nopoabl
OJHOMMEHHOIro Ha3BaHuA.




O6510MOYHbIe (MexaHu4Yeckue OMmJIoXeHUs) — MNPOAYKTbl MEeXaHU4YeCcKoro
paspylleHns (BbIBETPMBAHNS) KakUX-NTMOO MOPOA, YacTb U3 HUX NOABEPraeTcs B
OanbHerleM LUEeMEHTUMPOBaHUIO MPUPOAHbIMK LEeMeHTaMu, T.e. MOryT ObiTb
PbIXNbIMK (IMMHA, MNECcOoK, FpaBuK, ranbka, ApecsBa) WUNN CLEeMEHTUPOBaHHbLIMU

(KOHrrIomepart, bpekynst, NecHaHuK).

[pasul pe4yHol u mopckou lNecyaHuk



Pbixsnibie 06/710MOYHbLIE MOPOObI o6pa3y+0Tc;| B pe3yribrate BbiIBETPUBAHUA PA3JTUHHbIX
FOPHbIX NMopoa U CJTIoXeHbl 3epHaMN YCTOUYNBBIX MUHEPAIIOB U NMOPOA.

[pasuli u Necok npuMeHsitomcs 8 Kayecmee 3aronHumeret 0511 6emoHo8 U pPacmeopos.
- - W’: ;'.\1 y . 47 s “;r -h.‘". RO 8F .

Ay - o .

Ak

~ £ 3 = " & o - HELIEIAN 3
necok — ot 0,16 MM 4o 5 mm.

BB e - &
[paBuin — 3TO 3epHa C pasmepamu
oT 5 Mmm go 70 mm

A

[UHBLI — 3TO TOHKOODNOMOYHbIE OTNOXEHUs, cocTodawme bonee yem Ha 50 % n3 yacTuu
meHee 0,01Mmm.

[MWHa ABNAETCA ChIPbEM AJ1S NPOU3BOACTBA o W i
KepamMUYEeCKIX U3AEniii, OrHeyrnopos, B et ‘
Npv NPOU3BOACTBE LIEMEHTOB,

Npy BO3BEOAEHUN 3eMNSAHBLIX MAOTUH (3KpaHOB).




CueMeHTUpPOBaHHbLIE 0OJTIOMOYHbLIE NOPOoAbLI.

[TpupoaHsie Ll,eMeHTbI MOryT ObITb:
1.KapboHaTHbIMK "IGBI/ICTbIMI/I

2. KpeMHUCTbIMK HI/ICTbIMI/I
Ilecuanuk — CIICMCHTHUPOBAHHLIC IICCKH.

Konznomepam — cieMeHTUPOBAaHHBIE KPYITHBIE KYCKH OKPYTI0# (DOPMBI.
bpekuusa — CueMEHTUPOBAHHBIE KPYITHBIE OCTPOYTOJIBHBIE KYCKH — JIPECBA.

[lecuaHuKY MPUMEHSIOT IS KIaaku (DyHIaMEHTOB, CTyIIeHEH, TPOTyapoB B
BHUJIC MICOHS;

oOJamaromue JEKOPaTUBHOCTHIO KOHITIOMEPATHI U OPEKINH — B KAYCCTBE
OOJIMIIOBOYHOTO KaMHS.



XeMoz2eHHbIe nopodblI TNPEACTaBnAlT cobol ocadku, obpasoBaBluMecs B
pesynbTate BbiNageHUs MUHeparbHbIX BeLWecTB W3 BOAHbIX ©OaccenHoB C
nocneaylowumM MX YNNoTHEHMEM W LeMeHTauuen. Hanpumep: rvnc, aHruapur,

MarHe3nT, 4OJTIOMUT.
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M3eecmHsiKU, Ma2He3umabl U O0/IOMUMbI OTHOCATCS K Kap60HaMHblM nopoagam n COCTOAT U3
MUHEpParoB Kalibuunta N MarHe3unTa.

Mepezeniu — ropHble nopoabl, NPUBNM3nTENBHO NOPOBHY coAepKallme KapOoHaTHbIN U
[MUHUCTbIA MaTepuanbl. B MeprenucTbix M3BECTHSIKax NpeobnagaeT kapOoHaTHbIN
KOMMOHEHT, a B M3BECTKOBbIX Meprensx rmuHUCTbINA.
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KapboHaTHble nopoabl bnarogaps nx LUMPOKOMY pacnpocTpaHeHuo, Nerkon Aobblye 1
06paboTke NPUMEHSIIOT B CTPOUTENBLCTBE Yalle, YeM Apyr1e Nopoabi.

Nx ncnonb3ytoT:
— B Buge 6ytoBoro kamHs ans pyH4aMeHTOB U CTEH;
— B BuAe NnNuT 1 (pacoHHbIX geTanen ans obnmuoBkuy;
— B 6eToHax B Ka4yecTBe 3anofiHuTenen;
— Kak cblpbe A4 NosTyvYeHns BSXYLWKUX (LeMeHTa, U3BeCTU, MarHesnasibHbIX BSXKYLLNX);

— MNP Npon3BoacCTBE OrHEYNOPHbIX MaTepnasrioB B CTEKOSTbHOWN, KepaMquCKOﬁ,
mMeTannyprm4eckon npomMbILLITEHHOCTN.



Tuncu anzudpum OTHOCATCA K CYJ'IB(I)aTHBIM Inmopoaam u cCjiararorcsa OfTHOMMCHHBIMH MHUHCpPAJIaMHU.

OHH cityaT ChIpbEM JIJIS ITOTYUYECHUS BSHKYIIMX BEIIECTB, @ HEKOTOPBIE PA3HOBUIHOCTH — IS
BHYTpPEHHEW OOJIUIIOBKY 3/1aHUM.

BEICOKOKAUECTBEHHBIA 1

MaTepuall — COCTOUT U3 CMECH
[HBIX MAaT€PHUAJIOB, TAKUX KaK IECOK,

oro AJIIOMHUHHUEBOH

0OBIX BUJIOB CTEH U BCEX
HECYILHNX U
JUJIL OTHOCJIOMHBIX U JIBYXCJIOMHBIX

conepkanueM ruHoszema (Al1203).

CocTodT U3 MUHEPaAJIOB THOOCUTA U TUacTiopa
(TUIPOKCUABI ATIFOMUHUS ), UMEIOT KPacHYIO

WM OypyrO OKPacKy M3-3a MMPHUMECEH

THAPOKCHIA KeNe3a.

Wcnonb3ytoT 3T MOPOBI 711 TPOU3BOACTBA
aJTIOMUHMS, aOpa3uBOB, OTHEYIIOPOB,

P TIPOU3BOJICTBE CIEIIUATLHBIX BHUOB IIEMEHTA.
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OpzaHoz2eHHbIe nopoabl 0bpasyloTcs B pesynbTate OTMUpaHUsi OpraHn3MoB U

OTIIOXEeHUA Ha AHEe BOAOEMOB OCTATKOB >KUBOTHbIX U BO,EI,OpOCJ'IGVI (I/ISBeCTHFlK-

paKyLe4YHUnK. N3BECTHAK MLUAHKOBbIW, MEN, ANaTOMMUT, Tpenern, or|0|<a).




K 0Cal0OYHBbIM OPraHOI'CHHBIM IIOPOJdaM OTHOCATCA-
Ouozenmnwle KpémHucmole u deﬁOHamele n0p00bl.

KapOoHaTHbI€ IOPOABI:

Opeanozennvie U38eCMHAKU, Mel — CIIaraloTCsA paKoBUHAMM O€CITIO3BOHOYHBIX MJIM OCTaTKaMu
M3BECTKOBBIX BOAOPOCIIEH.

HpI/IMeHHIOT HUX IIPH ITPOU3BOACTBC U3BCCTH, ITOPTIIAHALCMCHTA. I/IBBGCTH}IK, KpOMC TOI'o, — B BUJIC
CTCHOBOI'O KaMHs, 4 MCJI — B KAY€CTBEC 0eoro IIMTMEHTAa, HAIIOJTHUTCIIA.

KpemHuCcThIe MOPOJIBI CI0KEHBI 0CaA0UYHBIM KpeMHe3eMoM (S102) — omayioM, KBaplieM, XajlieI0HOM:

Jluamomumui COCTOAT U3 ONAJIOBBIX CKEJIETOB IUAaTOMOBBIX BOJIOPOCIEH.
Paouonspumul cnoxeHbl OMAJIOBBIMU CKEJIETAMU PAAUOISIPUIL.
Ipenenvt U 0nOKU CIOXKEHBI METBYAUIIIMMHU IIAPUKAMHU OTlaJIa.

prwemziom KpeMHUCmbsle OPp2AHOCEeHHblEe n0p00bl 0151 npous’eoécmea menjiousojAUYUOHHbIX
mamepuailos, 6 Kadecnee dKmu6HovlX MUHEPAIbHbLX 000aB60K.



2.3. MeTtamopdunyeckmne nopoabl

Meramop@du3mM — 3TO BUIOM3MEHEHUE FTOPHBIX MOPOJ B HEJIPAX 36MHOU KOPHI MO
BJIMSIHUEM BBICOKMX TemIiepatyp (0e3 miaBieHus), JaBIeHUN, XUMUYECKH aKTUBHBIX
pPacTBOPOB U T'a30B.

B pesynprare npoucXoauT NEPEKPUCTAIIIN3ALMS MUHEPATIOB, N3MEHSAETCS CTPOCHUE, IPU
OJTHOOCHOM C)KaTUU MPUOOpETAETCS CaHIeBaTas CTPYKTypa.

MuHepasioruyeckuii coctaB MeTaMoppUUECKUX MTOPOJ] Yallle BCEro UACHTUYEH
VCXOIHBIM mopogam. Ciie1oBaTeIbHO, MOKHO BBIACIUTD:

— MMHEPaJIbl, XapAKTEPHBIE JJI1 MarMaTU4eCKUX MOpo/1 (KBapIl, MOJIEBBIC IINATHI,
CJIOJIbI, TMPOKCEHBI, OJIMBUH U JIP.);

— MUHEpaJIbl, TUIIMYHBIE JUISl 0CAJIOUYHBIX MTOPOJT (KaJbIIUT, ,Z[OJIOMI/IT)

— cneuuduyeckrue MeTaMophuuecKrue MUHEpabl.
TI'neiicer 00pa3oBaIuCh B pe3yabTaTe MeTamoppuszma
MOPOJ] TPAHUTHOTO THUIIA, CXOAHBI C HUMU 10 MUHEPa-
JIOTUYECKOMY cocTaBy. M3-3a CIaHIIEBATOrO CTPOEHUSI
MEHE€ 0ITOBEeUHbI. [IpuMeHnsitoTcs B Bujie OyTOBBIX
IUT 711 GyHAAMEHTOB, MOILICHUS JOPOT, OOJIMIIOBKM HAOEPEKH

I'nunucmete cnanyvt 0OPa30BAKCH U3 DIMHUCTHIX TOPO,
BOJOCTOMKH, JIETKO PACKAJIBIBAIOTCS IO IIOCKOCTSM
CJIAHLIEBATOCTH, IPUMEHSIOTCS KaK KPOBEJIbHBIN MaTepHal.




Mpamopuel ipeCTaBISAIOT CO00M MePEKPUCTATITN30BaHHBI NU3BECTHSIK.
[IpumeHsArOTCS U1 BHYTPEHHEN OTIECIKA CTEH, CTYIIEHEH, TOAOKOHHBIX ILIUT, B
Ka4yeCTBE 3alOJHUTENEH I OTJEIOYHBIX PaCTBOPOB, OETOHOB.

Keapuyumur 00pa3zoBaiiCh MPU NEPEKPUCTALIUIAIMNYU TTIECUAHUKOB. OHU
XapaKTEepU3yIOTCs BBICOKOM OrHEynopHOCThHIO 110 17700C.

[IpuMeHsItoTCS 1711 Hapy>KHOM OOJIMITOBKU MOBBIIIEHHON CTOMKOCTH, KaK ChIPhE
JUIsL TIMHACOBBIX OTHEYIIOPOB.




2.4. MarepuaJibl 4 U31eJMs U3 MPUPOTHOT0 KAMHSL.

XaApaKTEPUCTHKA KAYeCTBA NIPUPOAHOI0 KAMHS.

[1o MJIOTHOCTH KaMEHHBIE MaTepualbl AEIAT Ha:

- 1spkensie (p>1800 kr/m3)

- nerkue (p<1800 xr/m3)

ITo npeneny mpoYyHOCTH TpU cxkaTur (Mma) aenaT Ha MapKHu:

- ot 0,4 1o 20 — gyt JIETKUX MaTEpHUaJIOB

- 0T 10 1o 100 — ming TKenbIX

ITo mopo3ocrorkoctu F

- ot 10 go 25 — miist nerkux

- ot 15 1o 500 mis TSHKENBIX

ITo BOIOCTOMKOCTH HA TPYHIIbI ¢ KOAPHUIIMEHTOM pa3MsATrdyCHUs
- ue Hmxke 0,6;0,75;09u 1

B 3aBHCHMMOCTH Ha3HAYEHUS U YCIOBUN MPUMEHEHHUS TIPUPOIHBIC MaTepHUaibl

OLICHUBAIOT TAKXKE I10: TBEPAOCTHU, HICTUPAEMOCTHU U U3HOCY, XUMUYECKOHN
CTOMKOCTH, TETJIONPOBOIHOCTHU, OTHECTOMKOCTH.



IHony4yeHnure n 00padOTKA MPUPOAHBIX KAMEHHbIX MATEPHUAJIOB.

Ilo cnocody uzzomoesnenus NpuPOAHbIE KAMEHHBIE MaTEPHUAIIBI ACIIATCS HA:

- IWJICHBIE (CTEHOBBIC OJIOKH, OOJIUIIOBOYHBIE IUIMTHI, INIUTHI 1S 1M0JIa)
- KOJIOThIE€ (KaMHHU JOPOXKHBIE)

- MOJIOThIE (KaMEHHas MyKa)

Ilo cmenenu 06padomKu KAMHU MOXXHO Pa3JICJINTh Ha:
- I'pybo 0OpaboTaHHBIE MOJYYaOT B3PHIBHBIM COCOOOM:

- byTOBBIi KaMeHb — KyCKH HEpOBHOM (popmbI 10 50 cM, U3 HETO BO3BOISIT
IJIOTUHBI, TIepepadaThIBalOT B 1I€OCH U UCIIOIL3YIOT IS KIaaKu (PyHIaMEHTOB.




[IITy4yHbie OJ0KK M KAMHU JIJISI KJIQAKH CTEH IMOJYy4YarT PacUIOBKOM

0T 00BeM Oostee 0,1 M3

/pH IByPSITHOM KITAJIKU CTCH;
BpSITHON KI1aJKe;
1¢ OJIOKH.

KamHuu cTeHoBbIE — UMEOT OCHOBHBIE pa3Mepbl 390x190x188, 490x240x188,
390x190x288

[1IuThl 1 KaMHU J1J1S1 OOJIMIIOBKM M3rOTABJIMBAOT PACIIMIIOBKOM C MOCIEAYIOIIEH
00pabOTKOM TOBEPXHOCTH.

- IInuTel A1t HAPY>KHOUW OOIUIIOBKU U MOJIOB (U3 TJIOTHBIX HOPO.)

- IInuTsl 119 BHYTpEHHEW OOIUIIOBKHU (MpaMOpbl, U3BECTHSIKH, aHTUIAPUT)



Marepuaisl U U3ACHUS IJIS JOPOKHOIO CTPOUTEIIBCTBA MOJIYYarOT 0OKaIbIBAHUEM
1 00TeChIBAHMEM M3 IpaHUTa, Oazabra, Auadasa u Jap

- boptoBbiEe KaMHU1

- bpycuarka u mramka
= : L R =

KapoCToMKHE 1 XUMHUYECKHUE CTOMKUE MATEPUAIIBI U U3IEINUS IPUMEHSIOT B BUJIE
KaMHEH, IUIUT; 1eOHS U Tecka (1711 OETOHOB M PACTBOPOB); TOHKOMOJIOTBIX
MIOPOIIKOB ()11 MACTUK, 3aMa30K, IIIAKJIEBOK);

XKapocmoiikue - 6a3anpt, 1Mada3, aHTUIPUT, Ty ).
Kucnomocmotikue - TpaHUT, CHEHUT, JUOPUT, Oa3ajbT, KBapil.

Ll[enouecmotuikue - N3BECTHIKH, IOJIOMUTHI, MPaMOp, MarHe3MuT.



IIpumeHeHHe rOPHBIX M0 POA

O6nacTy IpUMeHe N

["opHbIe Topoa sl

ByTorbIi KameHb

H3BeCTHEII<, JOIIOMUT, ITeCHAHIK.

Kanrmt pma x1agxs cTeH

Ty, M3BECTHIK, TOTOMHT, TIECUAHHK.

OOIMIIOBOUHBIE TIINTEL
- 171 HAp Y3KHOM OOIHMIIOBK,
- I BHYTpeHHei 00IHMIIOBKH

['panut, TYd, M3BECTHAK, JOIIOMHMT, TTeCUaAHHK
Mpamop, aHTHIPHUT, THIIC.

APpXUTEKTYPHBIE TeTaIH

['vric, MpamMop, TPaHUT.

MarepHab! 71 JOPOIKHOTO CTPOHTENLCTRA
(O6pycuaTku, OOPTOB O KaMeHb, TPOTyapHasd
TUTMTKA) Y THIPOTEXHUUECKUX COOPYKEHHIL.

["panmt, nrabas, THeliC.

ChIpbe JJIs1 OTHEYTIOPOB

BazameT, guabas, aHge3ur, Ty .

XunMiuecKH CTOMKHME MaTepHaIbL:
-  KHCIIOTOCTOMKHE,
-  IeIouecTOoiKIe

['paHuT, CHEHHUT, THOPHT, 0a3aIbT, KBapIIUT.
M3BeCTHAK, JOIOMHT, MarHE3HT, MPaMoOpP.

3arOMHHUTETH 11 GB'FOHOB, PacTBOPORB

Jpecea, rparuii, mebeHs, TIECOK

AKTHBHEBIE MIHEPAIIBHBIC 1O OGapKH

JuaToMuT, Tperren, oIoKa,
BynxaHnueckuii memnen

ChIpbe I BSKYIIUX BeIleCTR:
- BO3AYIIHOHM M3BECTH
- THIICOBBIX BIKYIIHX
-  MAarHe3WaIbHBIX BAKYIIHX
- IOpTIAHALIEMEHTA
- THJIpaBIMUecKOi H3BeCTH
- pOMaHIIeMeHTa
- TIIMHO3€MHOTO IIEMeHTa

H3BecTHAK, MeII, JOIIOMMT.

[, aHTHApHT.

MarHesHT, JOIOMMT.

KapGoHaTHEIE ¥ TTIHHHUCTHIE TIOPOJIEL.
MepremicTbie U3BeCTHAKH.
H3BecTKORBIE MepPrelIi.

Bokcwr.

ChIpbe 71 MUHepalbHbIX PacIUIaBoB

Kpap1iersiit Imecok, H3BECTHIK, COJA, TIOTAIIl

CBIpBe I KepaMHYECKIX MaTEpHAlIOB

FJIPII—[BI, AHUATOMUTEL, TPEIIETIbL

T e oM30IIIHOHHEIE MaTepHalbI

M3BeCTHAKH, TY(BL, JHATOMHTEI, TPEIIEIEHI,
OTIOKH

[THrMeHTEI M HATIOIHHT €ITH pINAE:E
JTAKOKPACOUYHBIX MaTCPHAIIOB

Memn, oxpa, CypHK U Jp.




TEMA 3.
KEPAMHUWYECKHUE MATEPUAJIbBI U U3EJIUSL.

I(epamuqeaate mamepuaiibl - 5TO HCKYCCTBCHHBIC KAMCHHBIC MAaTCPHAJIbI,

MOJTYYE€HHBIC U3 NIMHSHOTO ChIPhI MyTEM (POPMOBAHUS U3/ICIUN C MTOCICAYIOIIEH

WX CYIIKOW U OOXKUTOM.

KUPIIAY
HAIoJIbHAS TUINTKA



Kiaaccupukanus kepaMu4eCKUX MATEPUAJIOB.

Ilo mopucTOCTH KEpaMHUUECKHE MaTEpHaIbl JCIATCS Ha IIJIOTHBIC, Y KOTOPBIX
BOIOMOITIOIIEHHE 110 Macce He Ooiiee 5%, 1 Ha TOPUCTHIC, Y KOTOPHIX MAacCOBOE
BoororioiieHue oosee 5%.

I1o Ha3HAYEHHI0 KEpAMUYECCKUE U3ACIUS ACAATCS Ha :
- CTCHOBEIE;
- 00JIMIIOBOYHBIE 1151 (pacajioB 34aHMM;
- 0OJIUITOBOYHBIE ISl BHYTPEHHEH 1 HApYKHOM OOJUIIOBKU CTEH M II0JIOB;
- KPOBEJIbHBIE;
- CAHTEXHHUYECKOE 000PY0BAHNE;
- TOPOXKHBIC U JIJISI TOA3EMHBIX KOMMYHHUKAIIHUI;
- TEIUIOU30JIAIINOHHEIC;
- KUCJIOTOYIIOPHBIE ¥ OTHEYHIOPHBIE;

- 3alIOJIHUTCIIN JIA JICTKUX OCTOHOB.



Ilo TexHOJIOrHYeCKHMM BHJIAaM Ha:

- TEPPAKOTY - HETJIA3yPOBAHHYIO OJITHOTOHHYIO €CTECTBEHHO OKPAIIEHHYIO
KEPAMHUKY C TIOPUCTHIM YEPEIIKOM, KOTOpas MPUMEHSETCA B KAU€CTBE CTEHOBBIX
MaTepuaioB, OOJMIIOBOYHBIX IJIUTOK, U3PA3I0B, ApXUTCKTYPHBIX JETaJEH,
JEKOPaTUBHBIX Ba3 U T.]1;

- MAalOJINKY - KEPAMHKYy M3 IIBETHOW OOO0XOKEHHOM IIMHBI C KPYMTHOTIOPHUCTHIM
YEPETIKOM, ITOKPBITHIM IJIA3YPbIO,

IIpUMEHsIaCh KOTopasd Ha Pycu

yx€ B X1 Beke B BUJIC OKOHHBIX

HAJINIHHUKOB, IICYHbLIX U3PA3I[0B,

(bpu30B, OPTAJIOB U JIP;




- (hastHC - TBEPJbIM MEJKOMOPHUCTBIM KepaMHYECKHUN MaTepuall, 0ObIYHO OEI0T0
[[BETa, OTIMYAIOMMKCS OT (hapdopa OONBIIUMU TOPUCTOCTHIO U
BOJONOITIAIIEHUEM, TOKPBITHIA [Ia3yPbI0, KOTOPBIM MPUMEHSECTCS ISl CAHUTAPHO-
TEXHUYECKUX WU3AEITUNA, OOJTUIIOBOYHON TUIUTKH, MTOCYbI;

- ¢hapdop - IJIOTHBIM BOJOHENPOHMIIAEMBIM MaTepuajl OeJloro IBeTa,
IPUMEHSETCS aHAJIOTHYHO (hasTHCY;

. - KAMEHHasl Macca - BOJOHEIIPOHUIIAEMbI KEpaMHUUECKHU MaTepuajl OT CEPOTo
JI0 YEPHOTO 1IBE€Ta, MOXKET OBITh IJIa3ypPOBAHHBIM U HETJIa3ypPOBAHHBIM;
MPUMEHSETCS IS JOPOXKHBIX ITOKPHITUM, W B BUAE OOJTUIIOBOYHBIX INTUTOK JIJISI
XUMHUYECKUCTOMKON OOJIUIIOBKH.




ChIpbeBble MaTEPUAJIBI.

L.Iunucmoie mamepuaivt - OCAIOYHBIE TOPHBIE MOPOJBI, KOTOPBIE
HE3aBHCUMO OT HX XHMHYECKOTO M MHHEPAJOTHYECKOr0 COCTaBa IIpHU
CMEIIUBAaHUM C BOJIOM CIIOCOOHBI 0OPa30BBIBATH MIACTUYHOE TECTO, MEPEXOIAIIECE
nocje 00XKHUra B BOAOCTOMKOE M MPOYHOE KEIMHGBI/IJIHOC

.—‘.‘h e -.\‘,_‘*

AAS 4
a0 i P

Gy
wy ARy,

aOM us ZJZUHbl necka, CO]ZOMbl u 3emiu

I TrHEI copepkaT MUHEPAIIBHBIE M OPTAaHUYECKHE IIPUMECH.



2.Hennacmuunvie mamepuaol.

OTOIHAIOIIME HOBABKHM - mamotr, mnecok, 30abl TOIl, BBOAsATCS i1
CHWKCHUS TNTACTUYHOCTH IJIMH, UX BO3AYIITHOW U OTHEBOM YCaJKH.

BBII'OPAIOIIIME JOBABKW - napeBecHble ONWIKH, Oypble YIJIM, OTXOJIbI
yIe00oralleHus, MOBBIIIAIOT MIOPUCTOCTH CT€HOBBIX MaTepHUaJioB,
CIIOCOOCTBYIOT pAaBHOMEPHOMY CIIEKaHUIO YEPETIKa.

INNIACTUOHULINPYIOIIMUE JIOBABKU - BBICOKOILIACTUYHbBIE [JIMHBI,
IIOBEPXHOCTHO-aKTUBHBIE BEIECTBA (CAb, CCb wu [1p.),yBEIWYHMBAIOT
INTACTUYHOCTH TOIMX IJIMH.

IIJTABHH - moneBwle mmarel, Xeje3Has pyaa, JOJOMMUT, MarHe3uT U JPYTHE,
TIOHUKAOT TEMIIEPATYPY CIIEKAHUS TJIUH.



[JIA3YPH - 310 cTEKIIa, MOKPHIBAOIIME MOBEPXHOCTh KEPAMUYECKUX U3JICIINH,
MPUAAOIINE UM BOAOHEIPOHULIAEMOCTh, XUMUYECKY) CTOMKOCTb, YJIYUIIAOIINE
WX BHEIIHUU BUJI.

AHI'OBbBI - ToHKHII cinoM O€JIoOM WM IBETHOW IJIMHBI, HAHCCEHHBI Ha
MOBEPXHOCTh u3aenusa. CTekina OHM HE 00pa3yrT, MOBEPXHOCTh MOJYYaeTCs
MaroBoii. llenb HaHeceHHs] aHro0a - TIOBBICUTH JICKOPATHBHYHO II€HHOCTH
37ICIINM.

HaTtypanbHuh AHrob MeaHO-KpacHuA AHrob KopHuUHEeBHH MaTOBLA

AHrof KopHuHeBHH

Aurofi aurpau T

Mmaaypb (Finesse) KopHuHeBLH

AHrob mapraHuyeswn




CBolicTBa IUIMH KaK ChIPbS ISl KepaMUYeCKUX U3/1eTHil.

IIJJACTUYHOCTD - criocoOHOCTh IJIMHSIHOTO TEeCTa II0J  BIUSHHEM
BHEIIHUX MEXaHUYECKHUX BO3JCUCTBUN NMPHHUMATh ONpeAciIcHHYI (popmy 0e3
Pa3phIBOB U TPEIIUH U COXPAHATh €€ MOCJE CHATUS ATUX BO3JCHCTBHUU.

YeMm BbIllIe MIACTUYHOCTh IJIMHBI, TE€M OOJBIIE OIACHOCTh PaCTPECKHUBAHMS
W3ACIUNA TIPU CYIIIKE U OOKUTE.

CBA3VIOIIAA CITOCOBHOCTD - CBOWCTBO TIJIMH CBSI3BIBATh 3€pPHA
HEIUIACTUYHBIX MaTepHaJiOB, 00pa3ys MNpH BBICBIXaHUU JOCTATOYHO MPOYHOE
U3JICJINE - ChIPELL.

YCAJIKA TJINH - yMeHbllIeHHE JTUHENHBIX
pa3sMepoB U 00beMa IIIMHSHOTO ChIpIA IPH
CyIIKe (BO3AYIIHAs yCajaKa) U 00KHUIe

(orHeBas ycajka). & ,,;1‘ o Bab Bl e Tk

b L
RN ATIIA B VAT, iy st

Ycanka ripyu Cylike OOyCIIOBJIEHA YMEHBIICHUEM
TOJIIIAHBI BOAHBIX MPOCIOEK BOKPYT YACTHII [JIUHBI.

OrneBas ycajgka oOyCJI0OBJI€HA COMMKEHUEM YaCTUIl NIMHBI B PE3yJbTaTe
MOSIBJICHUS TP OOXKUTE B UEPEMKE pacIljiaBa.



CIIEKAEMOCTD TJIMH - CBOWCTBO IIHWH YIUIOTHSATBCS MPHU OOXKWTE C
00pa30BaHMEM KaMHEMNOI00HOTO YEPEIKa.

OI'HEVYIIOPHOCTD IJIMH - cBOMCTBO INIMH IPOTUBOCTOSTH IAEUCTBUIO
BBICOKMX TEMIIEPATYP, HE PACILIABIISAACH.

Ilo 3momy nokazameinio 2iuHbl 0enamcsa Ha:
OTHEYIOPHbIE, OTHEYNMOpPHOCTh BhIlIe 1580°C,
TyTOIUIaBKUE, orHeynopHocTh 1350..1580°C
JIETKOIIJIABKHUE C OTHEYNOPHOCTHIO HIke 1350°C.

UBET IJIMH ITOCJIE OBXHWI'A 4ame kpacHbli iy kentbid. Hanuuue B
[JIMHE OKCUJIOB TUTaHA MPHUAAIOT YEPENKY NTYOOKU CUHUI IBET.




O01mas cxema NpPOU3BOACTBA KEPAMMYECKUX U3IEJIUI.

KAPBEPHBIE PABOTBI: moOblya, TpaHCHOPTUPOBKA M XpaHCHUE IJIUHBI B
TEUCHUHU Iola HA OTKPBITOM BO3AYXE ISl PA3PYILIEHUS €€ TPUPOJHON CTPYKTYPHI C
[EJIbIO MOBBIIIECHUS TNIACTUYHOCTH U (POPMOBOYHBIX CBOMCTB IJIMHBI.

[IPUTOTOBJIEHUE ®OPMOBOYHOM MACCEL B 3aBUCUMOCTH OT BHUIA
BBIITYCKAE€MOM MPOAYKIIUM U CBOMCTB UCXOJHOTO CHIPhsl (DOPMOBOYHYIO MacCy
MOJYYarOT B BHJIE TNIACTUYHOTO INIMHSHOTO T€CTa, IPECCIOPOIIKOB WU IILTUKEPA.



Jlns monmydeHus: IJIAaCTUYHBIX (POPMOBOYHBIX MACC B CIIy4ae HCMOJb30BaHUS
CYXHX KaMHENOAOOHBIX IIHUH ChIPhE IMOJBEPraldT CHadaja rpyooMy MOMOJY
(pa3Mep KyckoB He Oosiee 7...10MM), 3aTeM TOHKOMY MOMOJTY (pa3Mep 4acTUIl HE
Oonee 1mm). [anmee MOpOIIOK IIMHBI CMENIMBAIOT C HETIACTUYHBIMU J100aBKaMuU
U YBIQKHAIOT OCTPhIM IapoOM B JBYXBaJbHBIX JIOMACTHBIX TIJIMHOMSJIKAX
HEMPEPHIBHOTO  JACHUCTBUA, M3 KOTOPHIX (POpPMOBOYHAS Macca BBIXOJUT C
BJIAXKHOCTBIO 18...22%. - Jul L R e

J{1s morydeHus peCcCHoOPOIIKOB
[JIMHY U3MEJIBYAI0T, 3aTEM CyIIaT
110 8...9% BIIaXXHOCTH U
MOABEPTal0T TOHKOMY HOMOIY,

AaJIeC CJICAYCT YBIIA)KHCHUC
OCTPBIM ITapOM U CMCIHIMBAHHUC C HCINIACTUYHbBIMUA s

m100aBKaMH.

[Ipeccnopor C BIIAXKHOCTHIO 9...11% nnm 4...6%.



JI1s1 mostydeHus NUIMKEpa U3MEIBUYCHHYIO INIMHY W HEIIACTUYHBIE TOOABKHU
MOABEPTal0T COBMECTHOMY TOHKOMY IOMOJIY B IIAPOBBIX MEJIbHUIIAX, B KOTOPHIE
MOJAETCA B HEOOXOJAMMOM KOJMYECTBE BOAA M DJICKTPOJUT (CTAOMIM3ATOP
CycCIieH3un ). M3Menp4eHne ConpoBOXKAAECTCA IEPEMELINBAHUEM BCEX
KOMITOHEHTOB JI0 00pa30BaHus OMHOPOAHOM cycneH3uu. CyCIeH3HI0

IMPpOoHC)KUBAIOT 4CPC3 CUTO, BAKYYMHUPYIOT U ITOJYHAIOT MIJIMKCP C BIIAJKHOCTBIO 0

40%.




®OPMOBAHUE U3IEJIUN MOXHO OCYIIECTBUTH:

IIacTU4YeCKUM (hOPMOBAHHEM,
MOJYCYXHAM TPECCOBAHUEM,

JIUTBEM.

[TnacTtuyeckoe popMoBaHKE MPOU3BOAUTCS M3 TJIACTUYHBIX DIMHSHBIX Macc Ha JICHTOYHBIX Mpeccax
(BakyyMHBIX U O€3BaKyyMHBIX).

[IpumeHsieTcs mIacTUuYecKuil crocod aiisi GopMOBaHUsI CTEHOBBIX MaTepUaioB U KEPaMHUYECKUX TPYO.

[lonycyXo€ IIpECcCCOBAHUE IIPONU3BOJANUTCA N3 IPCCCIIOPOLIKOB Ha THAPABINYCCKHUX IIPCCCaAX,
pa60Ta}ome B ABTOMATHYCCKOM PCKHUMC.

[Ipumensiercss cnoco0 Jyisi MPOW3BOACTBA MYCTOTEIOrN0 M OOBIKHOBEHHOIO TIJIMHSAHOTO KUPIIWYa,
OOJIMIIOBOYHBIX MIMTOK, KEPAMUYECKUX TPYO, OTHEYIOPHBIX U KUCJIOTOYTIOPHBIX U3ICIIUM.

Cooco0 JuThs WMCHONB3YIOT JUIsl TMOJYYEHHS H3ACIUNA M3 MIMHAHOM cycrieH3uu. Ilo KoHBelepy
JIBUKYTCSI  BBICOKOIIOPUCTBIE  THIICOBBIE MIJIM KEpaMHYECKHE pa30opHbIE (QOPMBI, B KOTOpHIC
ABTOMATUYECKH 3AJIMBACTCS OINPEACICHHOE KOJIMYECTBO IJIMKEPA.

[Ipumensiercss cnoco0 st QOpMOBaHMUSI U3JETUN CIOXKHOW KOHPUTrypauun (CaHTEXHUYECKHX
U3JIeTui) U OOIUIIOBOYHBIX IUIUTOK.



CVYIIKA CBIPHA npousBogutcs 10 5% BIaXHOCTH B CYLIMJIKAX PA3JIMYHBIX
KOHCTPYKIUU. JUTMTEIIBHOCTD CYIIKA OMPEACIISIETCS BIAXKHOCTHIO U3/IEIINS,
IJIACTUYHOCTBIO ITIMH, pa3MeEpaMu ChIpIia.

OBXXUTI U3AEJNM 1 ETO OCHOBHBIE CTAJUU:

t=110°C - ymansierca cBoOOiHas Bjiara, KepaMH4eCKas Macca TepseT
IJJACTUYHOCTbD, HO IIPU BTOPUYHOM YBJIAXKHEHUH MIACTUYHOCTD
BOCCTAHABJINBAETCS;

t=500...700°C - ynanseTcss XMMHYECKH CBSI3aHHAs BOAA INIMHUCTHIX MUHEPAJIOB U
BBITOPAIOT OPraHUYECKUE MPUMECH - IIIACTUYHOCTD TEPSAETCSI OE3BO3BPATHO;

t =900°C - HaYMHAET MOSABJIATHCS PACILIAB JIETKOIUIABKUX COCIUHEHU,
KOJIMYECTBO KOTOPOTO YBEJIMYHMBACTCA C POCTOM TEMIIEPATYPHI.

IIpu HapylIeHUH peKUMa 00KHUTa MOXKET MOSIBUTHCS HEAOXKOT, KOTJIa M3/ICIHs
UMEIOT HEIOCTAaTOYHYIO CTCIICHb CIICKAHMs, MaJylo IMIPOYHOCTh, aJiblii 1IBET, MIIU
MIEePEXKOT, KOIyla B 4Yepernke 00pa3yeTcs CIMIIKOM MHOTO KHAKOM (a3bl, 4TO
BBI3BIBACT OILIABJICHUE MMOBEPXHOCTH, AS(PopMaliuio U3AeIni, pe3Koe YBEIUUCHUE
TETUIONPOBOTHOCTH.



CBolicTBa KepaMUYeCKUX U3/1eJTHM.

- [IOPUCTOCTb
- BOJIOIIOIJIOILIEHUE

- IPOYHOCTD

- MOPO30CTOMKOCTbh

- IAPOITPOHUILIAEMOCTbD

CteHoBbIE REPAMHUYICCKHUEC U31CIHUS.

ITo MIOTHOCTH M TEMIOTEXHUYECKUM CBOMCTBAM KCPpaAaMHUYICCKHUC U3ACIINA
ACIIATCA HA.

s dextuBHbie - p < 1400...1450 kr/m3,
ycioBHO-3(pdexkTuBHBIE - p = 1450...1600 Kr/™m3,

OOBIKHOBEHHBIM KUPIHY - 0 > 1600 xr/m3.

Teruio3anuTHRIE CBOMCTBA NAAI0T C YBEIUMYEHUEM TUIOTHOCTH WU3JICIIUI.
MaccoBoe BOAOIOITIONICHNE Y CTEHOBBIX M3JICINI JTOIKHO OBITh HE MeHee 6...8 %.

Mapxka 1o MOpPO30CTOMKOCTH HE MEHEE |5 IUKITOB.



KNPIINY KEPAMUYECKUI OBBIKHOBEHHBIN

pazmepamu 250x120x65 mm, 250x120x88 MM, 1 MOIYyIbHBIN - 288x138x65 MMm.
Macca ogHoro kupnu4da He npesbimana 4 kr. Cnocoobl (hopMOBaHUS - MIACTUYECKOE
1 MOJIyCYXO0€ MPECCOBAHUE.

[lo BHemIHEMY BHUJIY KUPIHY JOJDKEH OBITh HOPMAJbHO OOOXOKEH, HEIIOXKOT U
IIEPEKOT HE JOITYCKACTCH.

BHENTHUM OCMOTPOM yYCTaHABIIMBAKOT TAKXKE
IIPABUJIBHOCTh T€OMETPHUUECKUX PA3ZMEPOB,
MPSMOJIMHEHHOCTh peOep 1 rpaHel, HaTUIUe

TPEIINHBI U OTOUTOCTH YIJIOB.

HpI/IMCHeHI/IGZ I KIIAAKW HAPYIKHBIX U

BHYTPCHHHUX CTCH, H3I'OTOBJICHHA CTCHOBBIX

OJIOKOB M TIaHEJIEH, KIIAQJAKW MEe4Yed W IBIMOBBIX TPYO, rlie TeMmeparypa CiyKObl
MEHBIIIE TEMIIEPATypbl 00KUTa KUPIIHYA.

Kupnuu noiycyxoco npeccoearus HeENb3A UCNOb306AMb 07151 KIAOKU gbdeaMeHmoe
u L;OKOﬂeﬁ HUaStce 2u6p0u30jlﬂlxﬂl0HHOZO CJIOA.



ODOOEKTHUBHBIE CTEHOBBIE KEPAMWYECKUE U3/EJINAL.

1) ITycToTenpIii KUpIUY MIACTUYECKOTO (POPMOBAHUS UMEET CKBO3HBIE IIETICBBIC
WJIA KPYIJIbIE OTBEPCTHSA, a TTOIYCYyXOro MPECCOBAHUS - CKBO3HBIE WJIM HECKBO3HBIC
MyCTOTHl Pa3JIMYHON (DOPMBHI.

Ero pa3smepsl: mimHa - 250mMM,
mypuHa - 120Mm,

toyuHaa - 65...103MM.

2) IlopuCTO-ITyCTOTENbIN KUPIUY OTIMYAETCSA OT MYCTOTEJIOro TeM, YTO B COCTaB
(OpPMOBOYHOM MacChl BBOJISIT BHITOPAIOIINE JOOABKHU.
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3) Kepamuueckre CTEHOBBIE KAMHHU BBITYCKAIOT MyCTOTENbIE 3(D(PEKTUBHBIC U
ycioBHO 3(pdexktuBHBIE ¢ pazMepamu: 250x120x138 mm u 250x250x120 mm.

Hanuune mycToT CHUX)aeT He TOJIbKO
MJIOTHOCTh U Maccy KaMHEMN, HO U YCKOPSIET
IIPOIIECCHI UX CYIITKH U 00XKUTa, TaK Kak
U3JICJIMS POTPEBAIOTCS OBICTPEE U

PaBHOMEpPHEE 4YE€pe3 HApPYKHBIE U

BHYTPEHHUE [IOBEPXHOCTH.

HyCTOTeJ'IBIe KaMHHU U KUPIIWY IIPUMCHATOT HAPABHEC CO CINIOIIHBIM, 34
HCKIITOYCHUCM KJIaAKU (I)YHI[aMCHTOB, ITOA3CMHBIX yacTeu CTCH, CTCH HOMCHICHI/Iﬁ C

BJIQJKHBIM PCKUMOM OKCILTyaTalluu, Ieueu u ABIMOBBIX KaHAJIOB.

X ucnonb30BaHUE TO3BOJISIET YMEHBIIWThH TOJIIUHY HAPYXKHBIX CTEH U CHU3UTH

MarepuaioeMkocTh Ha 20...30%.



4) Kupnuu cmpoumenvHwi 1ecKul N3TOTABIUBAIOT U3 TUATOMHUTA U TPEMeENa ¢
BBITOpAIOIIMMHU 100aBKaMH. [1o MIOTHOCTH OH JENUTCS HA TPU Kiacca:
- I-"%ele
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A - 700...1000 xr/m3;
b -1001...1300 xr/m3;
B - 6otee 1300 xr/m3.

5) Kupnuunvie cmenosvle nanenu pa3mMepoM Ha
KOMHATY TSI HAPY>KHBIX CTEH OJIHO-, IBYX- H TPEXCIIONHBIE.

CIOM Kupnuya 1o 65MM U BHyTPEHHUN CIIOM YTETUIUTEIS
(MHUHEpaI0BaTHBIC IUIUTHI, IIEHOCTEKIO0, (hHOPOJINUT).
HapyxHast MOBEpXHOCTh MAHEIEU YaCTO OTAECIaHa

KEPaMUYECKOU TNIMTKOM.



O0/1M1I0BOYHBIE MATEPHAJIbI U U3IEJIMS.

OACAIHBIE OBJIMIIOBOYHBIE U3IEJI L.

1) Kupnuuu u kamuu kepamuieckue JALIEBbIE UMEIOT TOYHBIE (DOPMY U pa3MeEpBhl,

OAJHOPOAHOCTD IIBCTA M OTTCHKA.

YacTo oHU OTJENIaHbl TOPKPETUPOBAHUEM, CYXOM MUHEPAITLHOW KPOIIKOW, JTUOO

HAHECEHUEM aHro0a uiv MIa3ypHu.

B creHbsl oHH YKIAAbIBAKOTCA B IICPEBA3KY C OOBIYHBIM KHUPIITXTIOM.




2) Kosposas kepamuxa - MEIKOPa3MEPHBIE KEPAMUYECKUE TUTUTKU PA3TUYHOIO
[BETA, IIa3ypPOBAHHBIE U HEMIA3YPOBAHHBIC, pazmepamu 22x22, 48x48, 48x22 mMm
IIPU TOJIIUHE 3...4 MM.

[TpumeHsIoT 1J1s1 0OJIUIIOBKH HAPY>KHBIX CTEHOBBIX

HaHeﬂeﬁ, JICCTHHUYHBIX KJICTOK, KYXOHb, CAHY3JIOB.

3) dacagHble MAIOrabapUTHBIE UIMTKA BBITYCKAOT |~ =

pPa3HBIX pa3MEPOB U HA3HAYCHUI:

- muTKH "kabaHuuk" (120x65x7MM), I1a3ypOBaHHbIE U HETJIa3ypOBaHHbIE.

- "Opexuns" - pacamHast 0OIMIIOBKA B BUIE KOBPOB.

- ATKU pazmepoM 250x140x10 MM MPUCIIOHHOTO KPETUICHUS AJIS
00uII0BKY (hacaaoB 30aHUM;

- IIOKOJIbHBIE TUIUTKU pazMepoM 150x75X7MM cO CHIEKIIMMCS YE€PENKOM
IPUCIIOHHOTO KPETJICHUS 1151 OOJIMIIOBKYU LIOKOJIEH 3MaHUM U OJ3EMHBIX
NEPEXO0B;

- KpyIHOpa3MepHbIe 0OIUIIOBOYHBIE IIUTHI THMA "TUIMHK"
pasmepamu 1500x1200x10MM ¢ MIOTHO CHEKIIUMCS YEPETIKOM,
o0naiaronyie BBICOKUMH JIEKOPATUBHBIMU CBOMCTBAMU, IPUMEHSIEMBIE JIJIS

OOJIMIIOBKYM BHYTPEHHHUX CTEH U IIOKOJIEH OOIIECTBEHHBIX U IPOU3BOJACTBEHHBIX
HPOE3/I0B.




KEPAMMYECKUWE U3JIEJMA J1J11 BHYTPEHHEM OBJIUIIOBKU.

1) Ilnumxu Ons cmen M3TOTABIWBAIOT U3 JIETKOIUIABKUX TIJIMH (MalOJIMKOBBIE
IJIATKY) WA U3 OTHEYIIOPHBIX C 100aBKOM IIJIaBHEH U necka ((hassHCOBBIC MIUTKH)
CIIOCOOOM MOJIYyCYXOr0o IMPECCOBAHUA.

Yepenok y HUX IMOPUCTHIN, JIMIIEBAS TIOBEPXHOCTh IIa3ypoBaHa. X BBITYCKArOT:
KBaJpaTHbIC, IIPSIMOYTOJIbHBIEC, KAPHU3HBIE, INTMHTYCOBbIE U Ap. [IoBEpXHOCTH Y
IJIATOK MOXKET OBITh INajKas, pudiacHas, C pUCyYHKOM.

[IpumeHeHue: 1Jist 0OJUIIOBKU KYyXOHb,

BaHHBIX KOMHAT, CaHy3J10B, OaHb,

IMPpa4YCYHbIX, ITUIICBbLIX 1 XUMHNYCCKHUX

MPEAIPUATHAN, CTAHIIMNA METPOIOIUTEHA.




2) Ilnumxu 05 noi06 N3rOTABIMBAIOT U3 KAOJIWHOBBIX DIUH C OTOIIUTEIISIMU,
IJIABHSAMU, KPACUTEIISIMH MOJYCYXHM IPECCOBAHUEM C MIJIOTHBIM YE€PEIIKOM.
[ITATKH BBITYCKAIOT KEPAMUYECKUE U MO3aUYHBIE, KEPAMUYECKUE HMEIOT JJIMHY
rpadn  50...300 MM, Tonmuny 10...15 MM, MO3an4HbIE UMEIOT JUJIMHY TpaHu 23 U
48 MM, TONIUHY - 4...6 MM.

[Tosibl U3 KEpAMUUYECKUX TUIUTOK
BOJIOHEIIPOHUIIAEMBI, MAJIOUCTUPAEMBI, HE TIBLIIAT,
JI0JITOBEYHBI, CTOMKHU K IIEJI0YaM U KUCJIOTaM,

HO XPYNKH ¥ 00J1a1al0T BEICOKOM TEIIO- U
3BYKOIIPOBOHOCTHIO.

[IpyMEHSIOT UX BO BIIQXKHBIX MMOMEIICHUSIX U
B MIOMEIIEHUSX C MOBBIIICHHBIM PEKUMOM
JBUKCHUA: OaHU, KYXHH, BECTUOOJIN, KOPUIOPHI,

CTAHLIMA METPO U T.IL.




KepaaneCKHe N3ACJIUSA PA3TUIHOI0O HASHAYCHUSL.

1) Jlexanvuoiti kupnuy I8 KIAJKW JBIMOBBIX TPYO,
OTJIUYAOIIHNICA OT OOBIYHOIO OMPEAECIEHHBIM PaJNyCOM

KPHUBHU3HLI 110 JIOXKKY.

2) Kamnu mpaneyeuoanvuou popmel 15 KIAAKU MOA3EMHBIX
KOJUIEKTOPOB; KIIMHKCPHBIN KHUPIUY (JOPOKHBIN ) IS MOIICHUS
yJINII, JOPOT, TIOJIOB IMIPOMBIIIJICHHBIX 3[JaHHUH, OOIMIIOBKU
HaOEpPEKHBIX.

Ot N3ACJIINA UMCIOT BBICOKYIO IINIOTHOCTB, IIPOYHOCTD,

MOPO30 CTOMKO CTbh, HU3KOC BOAOIIOIJTIOIICHUC.

3) Yepenuya - craperilini Bl KPOBEIbHBIX MaTE€pHUasiOB.

Yepenuiia 1oaroBeuHa u oruectoiika. Hegocrarku - Oombimnas

Macca, XpynKOCTh, TPYAOEMKOCTb BO3BEJACHHS KPOBIH, HEOOXOIMUM VOJIbLLIOM YKJIOH
(6osee 30 rpagycoB) AJist OBICTPOrO CTOKA BO/IBI.



4) Kananuzayuonnsie kepamuyeckue mpyoul TIa3ypOBAaHHBIE CHAPYKU U BHYTPH C
pacTpyb0aMu; MPUMEHSIOTCS ISl CTOKA arpeCCUBHBIX BOJI, JJIs1 IBOPOBOM

KaHaJIu3allnuu.

5) /lpenaosicuvle mpybwul HeETIa3ypOBaHHBIE 0€3

pacTpyOOB M IT1a3ypOBaHHbBIE C pacTpyOaMu U

nepdopanuei;

TCA IJIs1 OCYHICHUA I'PYHTOBBIX

DPYKCHUA, I MCINOPATHUBHBIX



CaHI/ITapHO-TeXHI/I‘IECKaH KE€paMHuKa.

K caHuTapHO-TEXHUYECKUM OTHOCSTCS u3Aeaus u3 dasiHca, noiaydapdopa u
bapdopa. DopmyIOT U3ACTUSI METOJIOM JIUTHSL.

CreneHp CeKaHMS YyepenKa yBeInuruBaeTcs oT ¢asHca K dhapdopy, 4TO MO3BOJISET
COOTBETCTBEHHO YMEHBIIIATh TOJIIIMHY CTCHOK H3ICIIHI.

Bce Bunbl n3nenuii (pakoBUHBI, YHUTA3bI, YMBIBAIbHUKHU U JIP) BBIITYCKAOT
IJ1a3ypPOBAaHHBIMM.




Tenjaon30J9I1MOHHbIE KEPAMHUICCKHUE MaTCPHUAJIbI.

1) Tennousonayuornnvie mpenenvrvle U OUAMOMUMOBBLE KUPNUYU, NOTIYYUTUHODDL,
CKOpIIyNvl, CEe2MeHMmbl.

WX mpuMEHSIOT 1S TerioBou uzoisiuu 10 900°C.
2) Ilenoouamomumosvie uzoenus nNojy4aroT METOAOM JIUThS B (DOPMHEI .

3) Kepam3um - TOPUCTBINA 3aIOJHUTEIb IS JETKUX OCTOHOB, KOTOPBIM MOIy4aroT
IyTEM BCIIYUYHBAaHUA MPHU 00KUTe rpaHysl, COOPMOBAHHBIX M3 JETKOILUIABKUX IJIHH.




OruHeynopHsbie U31e/Iusl.

B 3aBuCMMOCTH OT TeMIIE€paTypbl OTHEYIIOPHOCTH PA3TUYAIOT U3/ICITUA:
-ocHeynopHule, ¢ Temieparypoit oraeynopaoctu 1580...1770°C,
-8bICOKOO2HEYNOpHble, C TemIiepaTypoil oraeynopHoctu 1770...2000°C,
-gblcuLell 0O2HEeYnopHocmu, C Temiieparypou orueynoproctu > 2000°C.
ITo pU3UKO-XMMHYECKOMY COCTaBY M3JICNIMS JICIATCS Ha:
-KpeMHe3eMucmole,

-QNIIOMOCUTUKAMHDbLE,
-Xpomucmule,

-yaenepooucmuie.

BrinyckaroT uX B BUJE Kupnuya, Opyca, (hacoHHOTO Opyca, IJInT.



Haubonpliiee pacnpoCTpaHEHUE B CTPOUTEIIBCTBE UMEIOT

KPEMHC3CMHUCTHIC N AJIFOMOCHUIIMKATHBIC OT'HCYIIOPHbI.

1) Kpemnezemucmeole (Ounacosvie) ocHeynopui
[IprMeHSIIOTCS TMHACOBBIC OTHEYIOPHI IS KIIAJAKHA CTCH U

CBOAOB CTCKJIOBAPCHHBIX U MAPTCHOBCKHUX TIeYeH.

2) ATFOMOCHJIMKATHBIE OTHEYIIOPBI.
- [IOJIYKUCIJIBIE
[IpumensitoT 11 GyTepOBKH KOKCOBBIX OaTapei

Y BarpaHoK, IAaXTHBIX U TYHHEJIbHBIX IIEYEH.
- LTAMOTHBIE
[IpuMmeneHne: 1Sl KIIaJIKu O0KUTOBBIX KEPAMUYECKUX

neyen, moja u 6acceitHa CTEKJIOBaAPEHHBIX U JIOMEHHBIX .___M

neyen, 111 yCTPOMCTBa ALIMOXOA0B, (DYTEPOBKHU TOTIOK MapOBBIX KOTJIOB
BBICOKOIJIMHO3ZEMUCTDBIE
ITpuMeHsIIoTCS 171 KJIaJIKU BEPXHETo psia O0acceiiHa CTEKJIOBAPEHHBIX MEYeH.
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KoHTpoJbHbIE BOTPOCHI.

. NpnpogHbie KameHHble matepuansl. [onyyeHue. NpumeHeHne.

. Knaccudukauyma kepammyecknx matepuanos.

. Knaccndomkauma ocagoyHbiX ropHbIX NOPoA.

. CBOMCTBA IMWH KaK CbIpbs NS KepaMUYeCKUX N3genuvn.

. XapakTepucTtuka kadectsa NpUpoLHOro KamMH4.

. Nepeuncnntb apPekTUBHbLIE CTEHOBLIE KEpaMUYECKNE U3Lenus.
. Kak nony4atot 1 obpabaTtbiBaloT NPUPOLAHbIN KAMEHD.

. Nepevncnutb kepamuyeckne nsgenua pasnnyHoro HasHavyeHus.

. KapboHaTHble nopogbl. [TpuMeHeHne B CTPOUTENBLCTBE.



TEMA 4.
CTEKRKJIO. MATEPUAJIBI HA ET'O OCHOBE. CUTAJLIIBI.

CTEKIJIA — »T0 Bce amop(hHBIE TeJa, MOJTYYEHHBIE TTEPEOXIIKACHUEM
MHUHEPAIBHBIX PACIIJIABOB M 00JIAAAIOIINUE B PE3YJIHTATE MOCTEIICHHOIO YBEJIMYCHHUS
BSI3KOCTH MEXAHWYE€CKHMHU CBOMCTBAMU TBEPBIX TEIL.

IIponecc mepexoaa 13 KUAKOTO COCTOSHHUS B TBEPA0E OOpaTHM.

CrexkiaM XapakTepHa H30TPOMHOCTh CBOMCTB U OTCYTCTBUE OINPEACIEHHON
TEMIEPATYPHI [LIABICHUS.

BHBIE CTEKOJI 00pa3yIoIe OKCH/IBI:
S102 10 80 %
Na20 1o 15 %
CaO g0 15 %




CBoMCTBA CTEKJIA.

1. IImoTHOCTH OOBIYHBIX CTEKOJI COCTaBIACT 2,5 r/cM3.

2.  OnTuyeckue CBOMCTBA — MPO3PAYHOCTh, CBETONPEIOMIICHUE, OTPAXKECHHUE,
pacceuBaHUE U T.]I.

3. TemaonpoBOAHOCTh U TEPMOCTOMKOCTh HAUOOJIBIIIKE Y KBAPIIEBOI'O CTEKIIA.

4. XuUMHYECKasd CTOMKOCTb IMOHUKAETCS C YBCIMYCHUCM COACPKAHUS HICIIOYHBIX
OKCHIOB.




5. IIpounocts cTekna Ha cxkatue — 700 1000 MIla, npoyHOCTh HA U3TKO
3HAYUTEIBHO HUXKE — 35 - 85 Ml Ia. V 3akaieHHOro crekijia 3T nokasareiu B 3 4
pasa BBIIIIE.

6. XpyrIKOCTB CTCKOJI OYCHb BBICOKAsA, YAaPpHAA BA3KOCTb HU3KaA.

7. 'TBepmocTh mo mikaie Mooca y OObBIYHBIX CHJIMKATHBIX CTEKOJI 5 7,y
KBapILIEBOTO BHIIIIE.

8. TexHomormyeckue CBOMCTBA — CTEKIJIO MOAAACTC MEXaHMIECKON 00padoTKe —
UJIMTCS U PEXKETCS aiMa3oM, HuIu@yeTcs U nojaupyercs. B miactuueckom
COCTOSIHMH (B COCTOSIHMM cTekoMacchl) mpu Temneparype 900 -1100°C ono
(hopMyeTCs C TIOMOIIBIO BbIIYBaHUS, BEITATMBAHUSI, IIPOKaTa, IITaMIIOBAHUSI.




Cblpl:-e JAJIS MMPOU3BOACTBA CTCKJIA H OCHOBHBIC OKCH/IBI, COACPKAIIUECH B HEM.

Couipve OcHosHble OKCUObL
KBapIIEBbIN MMECOK S102 %
cojaa u cynb(ar HaTpus Na20 %
H3BECTHSK CaO %
JTOJIOMUT CaO,MgO %

KAOJIUH Al203 %




OO01mas cxema MOJIy4eHUs CTEKJIa

1. IloaroroBka ChIphEBBIX MAaTEPHUAJIOB: CYIIKa, IPOOICHHUE, IIOMOJI, TPOXOUYCHHUE.

2. HpI/II‘OTOBJIeHI/IC CTEKOJIBHOU IIUXThI: BECOBOE HAO3UPOBAHUC KOMIIOHCHTOB,
CMCIIMBAaHHC.

3. Bapka crexiioMacchl B CTEKJIIOBAPECHHBIX TTe4ax. MakcumalibHasi TEMIeparypa
Bapku 1350 1450°C. Ilpu 310 X€ TeMIepaType IPOUCXOIAT MPOLIECChHI

OCBCTJICHHUA U TOMOI'CHHN3aIIUs CTCKJIIOMACCHI.

€KJIOMAcCChbl 10 TCMIICPdTY
1IEJIbIO0 TTPUIaHUs € (POPMOBOYHOM BSZKOCTH.
5. BpIpaOoTka 13 MOTYy4YeHHON CTEKJIOMACChl TEM MJIM UHBIM CIIOCOOOM H3JICIIUH.

6. Omxur uzeNnii — 3T0 HArpeB X J0 TEMIIEPATYPbl, OJU3KOM K TEMIIEpAType
pasmsaruenus crekia (450 500°C), BeiaepkKa Ipu 3TOM TEMIIEpaType, MEAJICHHOE
OXJIaXEHUE.

JlonoTHUTENBbHBIC ONEpalu: MUTM(OBKA, MOJUPOBKA, 3aKaIKa.



Pa3HOBMIHOCTH CTEKJIA M CTEKJISTHHBIX H3Il€JIHﬁ, INPUMCHACMBIX B CTPOUTECILCTBE

Jlucmogoe cmekno:
- OKOHHO€, TOJIIMUHOM 2 -6 MM, cBeTonpornyckanue 84 - 90 %:;
- BATPUHHOE, TOJIIMUHOM S - 15 MM, pazmepom 3.5 4,5 Mm;
- APMUPOBAHHOE METAJUIMYECKON CETKOU U3 XPOMUPOBAHHOW WM HUKEJIUPOBAHHOU
MPOBOJIOKU — IPUMEHSETCA ISl OCTEKJICHUS (POHApE MPOM3IaHU;
- puQIEHOE — MPUMEHSETCS JJIs1 OCTEKJICHUSI IBEPEH;

- 3aKaJICHHOE, OTy4YEHHOE OBICTPBIM HarpeBoM 10 540 560 °C? ¢ mocneayromum
PE3KUM OXJIAXKICHUEM — IPUMEHSISTCS JJIs H3TOTOBJICHUS ABEPHBIX IOJIOTEH, B
aBTOMOOMIIBHOM ITPOMBIIIIJICHHOCTH.




N3neaunda us crekja:

- IIYCTOTCJIBIC CTCKJIXIHHBIC OJIOKH — IMMPUMCHAKOTCA IJIs1 OCTCKIICHUA IICPCXOJ0B
MCXKAY 3daHUAMH, JICCTHUYHBIX KJICTOK M T.II.,

- IPO(UIBHOE CTEKJIO — IPUMEHSETCS JIJIsl COOPY>KEHUS MIEPErOPOIOK;
- CTEKJISIHHBIEC TPYObI — OCHOBHOE MPUMEHECHUE B XUMHUYECKOM MPOMBIIIJICHHOCTH;

- CTEKJISIHHAs BaTa — MaTepyuail, COCTOSIIAN U3 TOHKUX THOKUX HUTEH (5 6 MKM) —
MPUMEHSETCS KaK TEIJIO- U 3BYKOU3OJISIIIMOHHBIA MaTepuall, 3all0JTHUTEIb 15
JIETKUX IITYKaTypPHBIX PACTBOPOB, ISl POU3BOJICTBA CTEKJIOIIJIACTUKOB;




- IUTUTKUA «CTEKIOKPEMHE3UT» — IBETHBIC HEMTPO3PAUYHBIE IUIUTHI, UMUTUPYIOIINE
CTPYKTYPY MNOJIMPOBAHHBIX TOPHBIX ITOPOJ, ITOIyYaeMbIE ILUIABJICHUEM C
MOCJICAYIOMIEH KPUCTAJIN3AIMEHN IBETHBIX CTEKISHHBIX I'PaHYJl, KOTOPHIE
IIPUMEHSIOTCS 11 OOJMIIOBKHU (poiie U BeCTUOI0JICH 00IECTBEHHBIX 31aHUI;

- CTEKJISIHHAsA dMaupoBaHHas tumTKa ¢ pazmepamu 150x150 mm u 10x75 mm,
Hape3aHHas U3 OTXOJIOB JIMCTOBOIO CTEKJIa — IPUMEHSIETCS JJIs1 OOJIUIIOBKY CTEH
MIOMEIIEHUN C TTOBBIIIEHHBIMH CAHUTAPHO — TMTHEHUYECKUMU TPEOOBAHUSIMH,
10O C MOBBIIIEHHOW KUCJIOTHO — IIEJIOYHOU arpecCHuei;

- CTEKJIOMAKETHI — 3TO 3JIEMEHTHI U3 JIBYX WJIN TPEX CTEKOJ ¢ MpoMexyTkamu 15 - 20
MM, CO€UMHEHHBIX MEXIY COOOM repMETUYHO MO MEPUMETPY — MPUMEHSIOTCS IS
OCTEKJIEHUS 3[IAHWM, IIPU 3TOM OHU MPAKTHUYECKU HE 3aMEP3AK0T, HE 3aI0TEBALOT,
VX MPUMEHEHHUE YICUICBIIAECT MPOIECC OCTEKIIEHNUS U CHUKAECT PACXOJ IPEBECUHBI

pasa.
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MaTepuaﬂm N U31€JIMA U3 IIIJIAKOBLIX pacCiljyiaBoB

TEPMO3UT -~ n1nwrakoBas IiemM3a, SYCUCTBIM  Marepuall, IOJy4YacMbId
BCIYYMBAHUEM PACIUIABJICHHOTO I[IJIaKa TMapaMu BOJIBI HOpU  OBICTPOM  €r0
OXJIQXKJICHUU — IPUMEHSETCA B BUJIC IICOHS KaK 3aMOJHUTENb JJIs JIETKUX OCTOHOB.
TepMo3uT, apMHUpPOBAHHBIM CTAJIBHOW CETKOWM, MOMET BBITYCKAThCS JIFOOOH
KOH(PUrypanuu U npoduisi B CHEIUAIBHBIX (opMax MpHU HCIOJb30BAHUU IS
BCITY4YMBAHUs 1IJIAKOBOTO PacIljiaBa.

HIJIAKOBAA BATA - wMarepuall, COCTOSIIMKA W3 TOHYAWIINX BOJOKOH,
MOJIy4YaeMbIX M3 OTHEHHO — KUJKHUX IIJAKOB AYTHEBBIM CHOCOOOM — HMPUMEHSIETCS
KaK TEeIIOU3O0JISILIMOHHBIN MaTepral.

[ Inaxu - ocnosHas macca omxo008 MexHOI0SUYEeCKUX npoueccoes.



CuTtanibl ¥ HIIJIAKOCHTAJLIIbI

[loHATHE O MOOVUEHUNU CUTAJIJIOB.

CuTaniabl IOJAyYaroT IIyTeM HaMpaBICHHON KPHUCTAJUIM3AIlMe CTEKOJ, WIIH
pPacIIaBoOB Pa3IMYHBIX COCTABOB, IIPOTEKAOIIEH BO BCeM 00beMe OT(POPMOBAHHOTO
U3CIHS.

MUKpOCTPYKTYpa CUTAIIIOB XapaKTEPU3YETCS HATUYUEM MEIBYANIINX KPUCTAIIIOB,
PAaBHOMEPHO pACHPEAEIEHHBIX BO BCEM 00bEME CTEKIIA.

JIJ1s1 U3TOTOBJIEHUS CUTAJUJIOB MPUMEHSIOTCA TE€ K€ UCXOIHBIE KOMIIOHEHTBI, YTO U
U1 BapKy CTEKJIA, TOJBKO B IIUXTY BBOMATCS KaTaaW3aTOPbl KPUCTATIIA3ALUA
(CoenuHEeHus] TWTaHa, JUTHUS, LUPKOHHUS W JIp.), KOTOPBIE pACTBOPSIOTCS B
pacCIUIaBICHHOW CTEKJIOMAacCe.




Cxema IOJYYCHUS CUTAJIOB:

- BApKa CTCKJIA U3 IIUXTHI, coz[epn{ameﬁ KaTaJInu3aTop KpUCTAJIJIIN3alluHU,

- (hbopMOBaHME U3JCIINI OJHUM M3 OOBIYHBIX METOHOB;

- MEIJIEHHOEC OXJIQXKICHUE H3ICIIUA OO0 TEMIEPATYPbl MAKCUMAIBLHOTO BbIICICHUS
IEHTPOB KPUCTAIUIM3AIMA U BBIJACPKKA IPHA 3TOM TEMIEPATYPE OJUH 4Yac;

- JAJbHEHIIECE OXJIAKICHUE JI0 TEMIIEPATyphbl, COOTBETCTBYIOIIEH MAaKCHUMaJbHON
CKOPOCTH POCTa KPUCTAJUIOB, M BBIJCPKKA MPU ITOM TEMIEparype A0 BO3MOXKHO
0oJiee MOTHOTO 3aBEPUICHHS MTPOLECcCa KPUCTATUIN3AIUY;

- OXJIAXKJICHHWE J0 KOMHAaTHOW TeMIlepaTrypbl, OBICTpOE — JJIsi TOHKOCTECHHBIX
W3IEINI, MEJICHHOE — JIJII MACCUBHBIX.



CBolicTBA CUTAJJIOB M U3AeJIUH U3 HUX.

Curaiisl 00J1a1a0T OJIArONPUATHBIM COYETAHNEM MHOTHUX CBOMCTB:
AN Sl )
- BBICOKAsi MEXaHNYECKasl IPOYHOCTHIO, e, <—

- TEPMOCTOUKOCTb,
- BBICOKas TeMIIeparypa pa3MAarycHus,

- XUMHNYECKAA CTOUKOCTb.

Onu BBIACPKUBAKOT CPABHCHUC C JICTUPOBAHHBIMU CTAJIIMH, YCPHBIMHU MCTAJIJIAMHU,
AJITOMHUHUECM.

[IpuMeHeHHE: B XUMMYECKOM W HEDTEXMMHUUYECKOW MMPOMBIIIICHHOCTH, JIs
(yHIaMEHTOB 0CO00 TOYHBIX CTAaHKOB, B  KaueCTBE TpyO4yaTKu  JJIs
TEII000OMEHHHUKOB.

[lonydeHHbIE CHUTAUIbl, OTJIWYAIOIIMECS JKAPOCTOMKOCTHIO M  CIHOCOOHOCTHIO
TEPMETUYECKH TASTHCS CO CTAJIBIO.

[IpUMEHSIIOTCA OHW B SJIEPHBIX pPEaKTOpax M JJisi yCTPOMCTBA OMOJOTMYECKOU
3aILUTHL.



IHl1akocuTajajabl.

Cblppe — METAUIYPrUYECKUE MUIAKA C KOPPEKTUPYIOMIMMHU J00aBKaMu U
KaTaJIn3aTopaMy KPUCTAILIA3ALNH.

[TImakocuTamibl 00a1ak0T:
- BBICOKOW U3HOCOYCTOMYUBOCTHIO,

-BBICOKOM TIPOYHOCTHIO,

-XMMHYECKOU CTOMKOCTBIO,

-BBICOKOM aTMOC(EpOyCTONUYUBOCTEIO,
-TEIIONPOBOAHOCTHIO J10 750°C,

-HEe 00J1a/1aI0T TOKCUYHOCTBIO.

ITo 10ATOBEYHOCTH OHU KOHKYPUPYIOT ¢ 0a3ajibTaMU U TPAaHUTAMHU.

[IpyMeHEHUe: I TIO0JOB NPOMBIIIIEHHBIX M TPaKIAHCKUX 31aHHH, OONUIIOBKH
HapyXKHbIX W BHYTPEHHMX CTEH, IEPETOPOJOK, IIOKOJEH, 3allUTHOM (yTEpOBKU
CTPOUTEIILHBIX KOHCTPYKIIHAM.



MaTepI/IaJ'II)I U U31€JIUA U3 KAMECHHOI'O JINTDHA.

Cblpbe — MarMaTUYECKHUE TOPHBIC IMMOPOALI, 00JIaJar0NINe MOHMKEHHON BA3KOCTHIO B
paciuiaBax, 4aie 0a3aiabThl U 1Ma0a3bl.

[TosydyeHHbBIE U3ENIUSA U3 TAKOTO ChIPbSI UMEIOT TEMHBIN IBET.
DopMyIOT U3ETNS B KEPAMUYECKHUX U METAUIMYECKUX (popmax.

JIisl moly4yeHUsT MEJIKOKPUCTAIUIMYECKOU CTPYKTYPbl MU3ACIUNM UX IOABEPraroT
MEJIJICHHOMY OXJIQKJICHWIO, HE BEIHUMAs U3 (POpM, B IeUaxX OTKUTa MPHU TIIATEIbHOU
TEIUIOBOW M30JISIIAK O€3 MOABOAA TEIIA.

CBolCTBa U3IEIUU U3 KAMEHHOTO JINTHA:

-OJTHOPOJIHASI MEJIKOKPHUCTAIIINYECKas CTPYKTYpa,

-BBICOKaAs ITPOYHOCTL, TBEPAOCTD,

-BBICOKHE MOPO30- ¥ KUCIIOTOCTOMKOCTh, U3HOCOYCTOUYHUBUL 1 b.

[IpumeHnenue: TpyOOIpPOBO/IHI,
JIOTKH JIJIs1 CBIITYy4YHX MAaTepualios,

(yTepoBKa IIAPOBBIX MEILHMII.




KoHTpoJbHbIE BOTPOCHI.
1. Yto Ha3bIBaeTCSI CTEKIOM ?

2. CeIpbe 1151 MPOU3BOACTBA CTEKJIA ?

3. MWznmenus u3 crekna ?

4. OCHOBHBIE CBOMCTBA CTEKJIA ?

5. (Cxewma nojiydeHus cTekna ?

6. IIpumeHeHMe MaTepuaioB U3 KAMEHHOTO JIUThS ?

7. Buabl IMCTOBOrO CTEKJa, IPUMEHSIEMBIC B CTPOUTEIHCTBE ?

8. Marepuaibl U U31eIUs U3 IUIAKOBBIX PACILIABOB ?

9. Kakne KOMIIOHEHTBI PUMEHSIIOT ISl U3TOTOBJICHUS CUTAJIJIOB ?

10. IIpumeHEeHME NMUIAKOCUTAIIIOB ?



TEMA S.
METAJUIBI.

M CKIIO4nTEIbHO BaAXKHOC 3HAYCHHUE METAJIOB B COBpCMCHHOﬁ TCXHUKE U
CTPOUTCILCTBC OOBSICHIETCS UX INCHHBIMU CBOMCTBaMHM:

- BBICOKOU MPOYHOCTHIO,

- IUTACTUYHOCTBIO,

- BBICOKOM TEIUIO- U BJIEKTPONPOBOJIHOCTHIO,

- XOPOILUMHU JIMTEUHBIMU CBOMCTBAMU,

-CIIOCOOHOCTBIO Pad0OTaTh MPU HU3KUX W BHICOKMX TEMIIEpaTypax,
-CBapUBAEMOCTBIO.

OI[HEIKO OOJIPIIIMHCTBO M3 HUX UMEIOT BBICOKYIO IINTIOTHOCTDb U CUJIBHO KOPPOIUPYIOT
1101 I[CﬁCTBI/ICM pa3JINYHBbIX I'a30B U BJIAI'N.



Kunaccudpukanusa Mmerajijios.

YEPHBIE METAJIJIBI - 3T0 criiaBel ’elie3a ¢ yriIepoaoM. Je

K BUM oTHOCATCA:
== ==

CTanb YyT'yH

coaeprkamas yriepoaa 1o 2 %, coaep kamuu yriepoaa ot 2% 110 6,67%

I[IBETHBIE METAJIJIBI:

- JieTkre ( Ha OCHOBE aJIFOMUHUA )

- TSDKeJIbIe (M€]lb, JIATyHb, OJIOBO)

- penkue (Boib(hpam, OpoH3a, TUTAH)

- OjaropojaHsble (IUIaTuHa, cepedpo, 3010TO)



CmpoeHue memaniloe
Bce Meramnbl uMeroT KPUCTAJINIMYCCKOC CTPOCHUC.

DUBUKO-MEXAHUYECKUE CBOMCTBA YUCTHIX METAJIJIOB ONIPEACIISIOTCS IPUPOIOH
aTOMOB, OOpAa3yIOIIUX HMX KPUCTALUIMYECKYH PEIIETKY, W CTPYKTYpOM camMoro
METaIa.

CBoiicTBa METAJLJIOB.

OU3NYECKUE CBOMCTBA: nBeT, IOTHOCTb, TEMIIEpaTypa ILUIABICHHUS, MIEKTPO- U
TEIIONPOBOAHOCTh, KO3(PMUIIMEHT TEMIIEPaTypHOTO PaCIIUPEHHUS.

[[BeT OOMBIIMHCTBO METAJIOB MMEIOT CEPeOPHUCTO-O€Nbl, CcepeOpUCTO-CEPhIM C
XapaKTEPHBIM METANTHYECCKUM OJIECKOM.

[TmoTHOCTH OONBIIMHCTBA TSKEIBIX MeTaLIOB MpeBbimaeT 7000kr/M, a IIOTHOCTD JICTKHUX
cocranisgeT He 6oee 3000kr/m .

Temmeparypa IUIaBI€HUsS METAJUIOB CTPOrO ONPEACIICHHAs, OJHAKO MEHSETCS IMpHU
00aBKe K HEMY JPYTUX METAJIIIOB.

Bce metaninbl XOpoHmo MMpOBOIAT TCILIO U SJICKTPUYICCTBO.

[Ipu HarpeBaHMM MeTaUIbl YBEJIUYMBAIOTCA B pa3Mepax, UTO XapaKTepuzyeTcs
k03 PuIIEHTaMU 0OBEMHOTO U JIMHEWHOTO PacCIIUpPEHHUS.

DTO HEOOXOAUMO YUUTHIBATh IIPU UX AKCILTyaTaIlUHU.



MEXAHNYECKHWE CBOWCTBA: mnpo4HOCTb, TBEPHOCTb, yIApHAs BI3KOCTb,
MOJI3y4ECTb.

I[TPOYHOCTD - criocoOHOCTh MeTaJllIa COPOTUBIISITHCSI BO3HUKAIOIITHAM
BHYTPECHHUM HANPSKEHUSM IMOJI ICMCTBUEM BHEIIHUX CHJI, BHI3BIBAIOIIIUX
pacTsKEHUE, CKaTre, M3rud, KpydeHue.

I[JIH OOJIBIIIMHCTBA METAJIJIOB YHUBCPCAJIbHBIM UCIIBITAHUCM Ha ITPOYHOCTDH
ABJCTCA PACTAXKCHHNUC, HO I CCPOr'o 4yryHa - Ha CKAaTuc u n3ruo.

HcnpiTanyue Ha U3rud MpOBOAUTCS JJIS JIMCTOBOIO MeTajlia TOIIUHON He Oonee 30
MM. IIpu 3TOM Ha TOBEPXHOCTH U3rndaeMoro oopasiia He JOKHBI MHOSBIISITHCS
TPEIUHBI, HAAPHIBbI, PACCIOCHUE WX U3JIOM.

HcnbiTaHueM Ha yaap ONpeaeisiioT XPYyIKOCTh METaJJIa UM €ro CHOCOOHOCTh
paboTarh B yCIOBUAX JUHAMUYECKUX HArpy3o0kK. Uem IiacTUYHee METalI, TEM
Jy4lI€ OH EPEHOCHUT yIAapHBIE HATPY3KHU.

YCTAJIOCTD onpeaensercs y METaJlJIOB, pa0OTaIOIIMNX B YCIOBUIX
IIOBTOPHO-TIEPEMEHHBIX PACTATHBAIOIINX, M3THOAIONINX, KPYTAIIUX, YAAPHBIX U
IPYTUX Harpy3oK.



[TIOJIBYUECTDb MeTaisioB - 3TO IIPOLIECC YBEIWYCHHUA JehOopMalldi BO
BPEMEHHU NIPH MOCTOSTHHOM HAIIPSIAKCHUH.

TBEPIOCTD meramna onpenensercs: NpOTUBOACHCTBUEM BIIABIMBAHUIO B €TO
MOBEPXHOCTh TBEPAOrO cTajibHOro mapuka ( meron bpunemwts, HB ), anma3znoro
koHyca ( meron Poksemna, HR ), anmasnoi npusmel ( Mmeton Bukkepca, HV ). Uem
BBIILIE TBEPJAOCTh, TEM MEHbIIE OyIeT BEIWYMHA OTIeYaTKa Ha IOBEPXHOCTH
MeTaJa.

Yucna tBepaoctu ( HB, HR, HV ) Beiuncistorcsa no sMoupudeckum popMmysnam,
KOTOPBIE MIPUBOIATCS B CIIPABOYHOM JTUTEPATYPE.

TEXHOJIOI' MYECKUE CBOMCTBA - 310
-IUIACTUYHOCTD, ONPEAEIAIOLIAsA KOBKY, MPOKATKY, BOJOYCHHUE;

-p€3aHbe U CBapKa, ONpPEECIISIONINEe CIOCOOHOCTh MeTajlla MOoJBEPraTbCs CBapKe U
pPE3aHbIO;

-CIIOCOOHOCTD MOJIBEPTraThCsl TEPMUUECKONM M XHMHUKO-TEPMHUYECKON 00pabOTKE C
IEJIbIO YITYUIIICHUS MEXaHUYECKUX CBOMCTB METAJUTMYECKUX U3JICIIUI.



YYI'YHBI.
[Tpor3BOJCTBO UYTryHA - IEPBUYHBIN MPOIIECC MOTYYECHHUSI YEPHBIX METAJIJIOB U3
MPUPOJTHOTO CHIPHSL.
ChIpbe 1Jis1 TTPOM3BOACTBA UYT'yHA: KEJIE3HbIC PY/bl, (DIFOCHI U KOKC.
HaunboJiee 4acTo MCMOIb3yEMBIE JKEIIE3HBIE PY/bI:
MarHuTHbIN kele3Hsk ( Fe304 ),
KpacHbii kene3Hsk ( Fe203),
Oypsbii xxene3nsk ( 2Fe203*3H20 ),
maroBseii xkenes3Hsk ( FeCO3 ),
®nrocel - n3BecTHIK CaCO3 wmimm gonomut CaCO3*MgCO3.

Kokc B AOMCHHOM IIPOLOCCCC BLIIIOJHACT POJIb TOINIMBA K1 BOCCTAHOBHUTCILA JKCJIC3A.
HpI/I €0 TOPCHUHU BbBIICIISACTCS 0O0JIBIIIOE KOJIMYECTBO TeIjIa

Lonye.pv)

HpOI[YKTI)I AOMCHHOTI'O ITPONU3BOACTBA: YYI'YH, OTHCHHO- KU JIKUC IIJIAKU 1 I[OMGHHBIﬁ ras.




JIOMEHHBIN T'A3 - TOImMBO 41 HYK]] METaJLTypPrUuecKoil HPOMBIILICHHOCTH.

JOMEHHBIE IIJIAKH - nieHHoe chipb€ B MPOMBIIIICHHOCTH CTPOMMAaTEPHUAIIOB;
UX UCIIOJIb3YIOT JJISI IPOU3BOJICTBA NIJIAKOBOW BAThI, NIJIAKOBOW MTEM3BI, [ILJIAKO-
NOPTIAAHILIEMEHTA, 3allOJIHUTEIICH ISl JIETKUX OETOHOB, NUIAKOCUTAJIOB U T.II.

Pa3HOBHUIHOCTH YYI'YHA B IPOMBIILJIEHHOCTH MAPKUPYIOT TAKAM 00pa3oM:
- Y — JIerupOBaHHbBIN YYTYH CO CIIEIMAJIbHBIMU CBOMCTBAMH,

- BU — uyryH ¢ rpadguToM m1apoBUAHBIM JJIsl OTIMBOK (LIU(MPHI MOCIe CUMBOJIOB «BYU»
TOBOPSIT O BPEMEHHOM COIPOTHUBIICHUHU PA3PhIBY B KI'C/MM),

- AUK — uyyryH aHTUQPUKIITMOHHBIN KOBKHH,
- AUB — uyyryH aHTU(QPUKIIMOHHBIN BEICOKOITPOYHBIH,
- AY — uyyryH aHTU(PUKITUOHHBIM,

- CY — yyryH ¢ rpaduToM I1acTUHYATHIM (LUPHI TTocsie CMMBOJIOB «CH» roBOpPST O
BEJINYMHE BPEMEHHOTO CONPOTUBIICHUS Pa3PhIBY),

- [IBK3, IIBK2, IIBK1 — uyryH npeneiabpHbIi BBICOKOKAY€CTBEHHBIN,
- [ID3, I1D2, [ID1 — uyryH npeaeabHblid GocPOPUCTHIH,

- [IJI1, TIJI2 — uyryH npeaesibHbIN 1 OTIUBOK,

- 112, 11 — yyryH npeaenbHbIN.



deppocCIiaBkl - CHEHHAIbHBIE YYT'YHBI, B KOTOPBIX COACPKAHUE YITIEPOaa MOXKET
nmocturatb S % u OoJee.

KpoMe Toro oHm copepkaT MOBBIIIIEHHOE KOJIMYECTBO KPEMHHUS M MapraHIia:
beppocumunmii - Si-9...13 %,
dbeppomaprasnen - Mn - 10...25 % unu 70...75 %.

Takue deppociaBel, Kak GEPpPOXPOM WU
(dbeppoCUNTUIINI UCTIONAB3YIOT ISl JIETUPOBAHUS

U PACKHUCIICHUS CTallH.

biaromapst atTomy- CBOMCTBA U KaueCcTBa

METaJJIOB YIIYUIIAKOTCS: OHU CTAHOBATCS Ooiee

U3HOCOCTOMKUMH M YCTOMYMBBIMU K CEPHE3HBIM HArpy3Kam.



CTAIDb

Cmanv nonyuarom u3z npeoenvHo2o uy2yHa, coodepicauieco 00 4 % yenepooa, 1%
mapeanya, 0o 1,3 % kpemHus, decamole 001U npoyenma cepul u ghocghopa.

CylIHOCTh IIpollecca CTaJCBapeHMsT 3aKJIIOYACTCS B OKMCICHUU W3JIMIITHETO
COJICpKaHUA YIJIepoja U NPUMECEH, CoJIepKallIUXCsl B UYT'YHE, KUCIIOPOJAOM BO3IyXa
U KHACJIOPOJIOM PYAbl. DTOMY IMPOIECCY CIOCOOCTBYET OOpa3yromascs B Hadaje
IIJIABKU 3aKUCh Keje3a. Tak KaK M3JIMIITHEE COACPKAHUE 3aKHCH KeJIe3a BbI3bIBACT
XPYOKOCTh CTaJIM, MPOM3BOMAAT PACKUCICHHME S>KUJKOTO MeTajia MNyTeM BBOJA
(dbeppociiaBoB. O0pa3zoBaBIIMECS OKCHIBI YAAISIOTCS BMECTE CO IIIIAKOM.

3aKucb PackucneHnune
¥Xenes3a XNOKOro
/ MeTanna nytem
BBOJA
OkucneHue deppocnnaBos
MU3NULLHero
yrnepoga v
npuMeceii XpynKkocTb
KMCNOpOoaoM cTtanum
BO34yXa U pyabl YnaneHue

OKCWJO0B BMECTe
CO LLUNakamu



B 3aBUCUMOCTH OT CTEIIEHU PACKUCICHUS Pa3IndatoT
CNOKOUHY'I0, NOJYCHOKOUHYIO U KUNAWYIO CINAb.

-CnokoliHas ctajib (CH), B KOTOPOM HET 3aKHCH Kejie3a, Hauboyee KaueCTBEHHas U
aoporas.

-Kungmas crane (Km), B KOTOPOHM MPOIECC PACKUCICHUS MPOIIET HE 10 KOHIIA, U B
HeM wuMerTcs my3blpbku  Taza (CO. Owna ngemeBne CIIOKOMHOM — CTajdd, HO
KaueCTBO €€ HIIKE, CBapUBaeTCsI U oOpabaTbiBaeTcs, HO npu Temmeparype -10 C
OHA CTAHOBUTCS XPYIKOM.

-ITonycniokoitHass cTanb (IIC) MO CBOMM CBOMCTBAM 3aHMMAET IPOMEXKYTOUYHOE
TIOJIOKEHUE MEXKY IByMsI IIEPBBIMU.




COBpeMeHHbIe CIIOCOOBI IPpoOnU3BOACTBaA CTAJIH:

- KOHGepmOopHbL,
- MApmMeEeHOoB6CKUIL ,

- 9J1IEKMPONJI1AGUIbHbBLU.

[Ipouecc KOHBEPTOPHOM BapPKH CTAIIA OY¢
JOTIOJIHUTEIBHOIO MOABOAA Teria (HeoOxonaumas Jijisi HarpeBa CTalld TeIIoTa
BBIJICJISICTCA B PE3YJIbTATE XUMUYECCKUX PEAKIIMA OKUCIICHUSI YIIIEPOa W IPUMECEH
4yyryHa), a Bpems Bapku coctaniseT 20...30 MUH, OJIHAKO HEBO3MOYKHO MOJYYUTh

CTaJIb TOYHOT'O XUMHNYCCKOI'O COCTAaBa.



Bapka B MapT€HOBCKHMX Medax OpomopKaercs 4...8 YacoB NPU UCIOJIb30BAHUU
TOIJIMBA C CHUCTEMATHYECKHM OTOOPOM IMpOO0 CTaayd Ha XUMUYECKUN aHaJu3.
MapTeHOBCKME CTany MNOJYYarOT TOYHOTO XUMHYECKOTO COCTaBa, KAaueCTBO MX

BbIIIIC KOHBCPTOPHLIX.

Hanbonee  COBEpIIEHHBIM  CIOCOOOM  MPOU3BOACTBA  CTajlud  SABJISETCS
IEKTPOIUIABWIIBHBIA  CIOCO0. B ANEKTPUYECKUX  Me€YaxX  IMOJy4aroT
BBICOKOKAQUECTBEHHBIE W JIETUPOBaHHbIE cTanu. OJHAKO NTPOU3ZBOACTBO  3TO

JOCTATOYHO JIOPOTOE.



BiusiHre HOPMAJIBHBIX IPUMeEceil HA MEeXaHUYeCKHe
CBOMCTBA CTAJM

B cocTaB craniei B CHITy YCIOBUH MX TTOJYYCHHUS BCEra BXOASAT TaK HA3bIBAEMBbIC

HopmanvHvle npumecu - Si, Mn, S, P, O2.

Conep:xanue kpemuaus 10 0,35 % u mapranna go 0,9 % Ha IpoYHOCTH CTadHd HE BIHUACT.
b

docdop - BpeaHas npuMech, A0MyCTUMOE coaepkanue ero He ooiee 0,055 %, npu

OOoJIBIIEM CoOACpPKaHNU YMCHBIIACT INIACTUYHOCTD U YBCIIMIUBACT XPYIIKOCTH MCTAJJIA.

Cepa - BpenHas NpuMech, JOyCcTUMOE cojiep:kanue ee He ooiee 0,055 %. Ilpu Gonbiem

COICPKaHNU CTaJIb HCIIPUT'OAHA IJIA ITIPOKATKH, KOBKH, CBAPKH.

Kucniopon - BpeaHasi nMpuUMeCh, B METaJlJle HAXOAUTCS B BUE 3akucH xenesa FeO. [Ipu
coaepxkanuu O2 > 0,03 % OpOUCXOIUT XJIAAHOIOMKOCTh CTalu (PE3KOE MOBBIIICHUE
XPYHKOCTH CTAJIW IIPU OTPUIIATEIIBHBIX TeMIIeparypax), npu coaepxanuu O2 > 0,1 % -

KpaCHOJIOMKOCTD.



Knaccugpuxayus cmaneti

Ilo xumuueckomy cocmagy cmanu 0ensimcs Ha
YIJIEPOJAUCTHIE U
JIeTHPOBAHHBIE.
YoiepoaucThie CTald KIacCuPUIIUPYIOT:
- IO CTENIEHU PACKUCJICHHUS HA: KII, IIC U CII ;
- 10 IPUMEHEHUIO Ha: KOHCMPYKYUoHHble, coaepxaiiue yriaepoaa C < 0,65%,
uHcmpymenmabHole, cogepxamue yrepoaa C = 0,65...1,5%;

- 110 Ka4CCTBY HaA. 00bIKHOBEHHO20 Kadvecmed, KadecnmeeHnHnble,
6bICOKOKa4YeCme€eHHble,

- B 3aBUCUMOCTH OT TAPAHTUPYEMBIX XapAKTEPUCTHUK HA:
rpynmy A, IOCTaBISIEMYIO IO MEXAaHWUYECKAM CBOMCTBAM,
rpy1mmny b, nocTaBasgeMyr0 0 XUMAYECKOMY COCTABY,

oArpyIny B, moCTaBIAEMYIO 0 MEXAHUYECKUM CBOMCTBAM W XMMHUYECKOMY
COCTaBY.



Cmanu Kascoou epynnel 0ensimecs Ha Mapxu.

Mapxka cTaju - 3T0O KJIacC CTaJIi MO MPOYHOCTH, YCTAHABIWBAEMBIN IO MPEACITY

TEKY4ECTH, IPEASTy MPOYHOCTH U BEIMUMHE OTHOCUTEIIBHOMN Je(hopMaliuu.

Cranb rpynnsl A numeet mapku Ct0, Crl, C12, CT13, Cr4, Cr15, C16, C17.

Crainb rpynmsl b UMEET Te )K€ MapKH, YTO U CTAJIb TPYIIBI A, HO MEPET MAPKOU

ctaButcs OykBa b (bCt0, bCtl u T.1.).

Cranb rpynnsl B umeer mapku BCt2, BCT13, BC14 1 BCT5.

ITo MCPC YBCINYCHHA HOMCPA CTAJIH ITOBLIIIACTCS COACPKAHUC YITICPOAad, 4 TAKIKS
IMIPpOYHOCTh, TBCPAOCTL H H3HOCO}’CTOI>1‘IPIBOCTB, HO ITOHM>KAIOTCA INIaCTHYHOCTD U

yIapHas BA3KOCTb, YXYJIIAETCA CBAPUBAEMOCTb.



Mapxkupoeka y2nepooucmulx cmasieu.
1) Yrnepoaucras ctaiab 0OBIKHOBEHHOTO Kau€CTBa.
B ee MapkupoBKe yKazaHbl CIOCOO BBIIIABKHM, MapKa CTajld U CTENEHb PACKUCIICHHUS.
Hanpumep: KCT3km - KOHBEpTOpHas CTalb MapKH 3, KUIISIIAs,
MCr2mnc - MmapTeHOBCKask CTajab MAPKH 2, CHOKOMHAS.

2) YrepoaucTtasi KOHCTPYKIIMOHHAsI KAY€CTBEHHAS CTAJIb.

B ee MapkHupoOBKe yKa3aHO CpEIHEE CONEp:KaHUE YIIIEPOJa B COThIX A0JsaX nporeHta ot 08 1o 80 u
CTEIMEeHb PACKHUCIICHUSL.

Hanpumep: O8KII - kunsmas crans ¢ coaepxkanneM yriuepoaa 0,08%,
10TIC - monycnokoitHas cranb ¢ conepxkanueM yriuepona 0,1%.

3) Yoepoaucras ”HCTpyMEHTalbHAsI KAU€CTBEHHAS CTalb.

B ee mapkupoBke 1udpel 0003HAYAIOT CPEAHES CoJePKaHUE YIIIepoaa B ICCATHIX JOJISIX MPOICHTA OT 7
o 13.

Hanpumep: Y7 - nHCTpyMEHTAIbHAS KAYECTBEHHAs CTaJIb C copepkanueM yriepoaa 0,7 %.

4) Yrnepoauctas ”HCTpYMEHTaJIbHAsl BHICOKOKAU€CTBEHHASI CTaJlb MAPKUPYIOTCA TaK K€, TOJBKO
nobasisieTcsi OykBa A.

Hanpumep: Y7A, Y8A u T.1.
B cTpouTenbCcTBe MHCTpyMEHTAIbHAS CTalb IPUMEHSIETCS C 00s13aTeIbHOM TEPMUYECKONH 00pabOTKOM.



IIpuMeHeHuUe yIiIepoOaUCThIX CTAJIEeH

- U3rOTOBJIEHNE HECYIIUX KOHCTPYKLUH,
- apMHUPOBaHUE KeEJI€300€TOHA,

- YCTPOMCTBA KPOBIIH,

- (hopmpI 3xe1e300€TOHHBIX U3/IeNUH.

[IpaBUIIbHBII BBIOOP MApKU CTAIH 06ecneanaeT SKOHOMMYHBIA PACX0l MeTalia
U YCHEIIHYI0 pa0oTy KOHCTPYKIIHH.

JJ1st U3rOTOBNIEHUSI HECYIIMX CBAapHBIX M KJIENaHbIX KOHCTPYKUUH PEKOMEHIYIOTCS CTaIH
OOBIKHOBEHHOT'0 KauecTBa rpymmsl B cnenyronux mapok: BMCr3kn, BMCr3nc, BMCr3cn
n BKCt3kn, BKCt3nc, BKCt3cm.

JI1s KOHCTPYKIMIK, HE MUMEIOIIUMX CBApHBIX COCAUHEHUW, U JUIs CBAPHBIX KOHCTPYKIUM, BOCIIPUHUMAIOIIUX JIMILb
CTaTUYECKUE HArpy3KH, PEKOMEHAYIOTCA cTtanu cienytomux Mmapok: BMCr4kn, BMCr4nc, BMCr4cn u BMCr5kn,
BMCrt5cn, BMCt51nc 1 KUCIOPOJHO-KOHBEPTOPHBIE CTAJIM TEX KE MAPOK.

JI1s1 K3rOTOBIICHUS apMaTypbl HCIIOJIB3YIOTCS yIepoauCThie cTaiu Mapok Ct3 u CTS MapTEHOBCKHUE U KOHBEPTOPHBIE.
J1J1st U3rOTOBIIEHUSI OOJTOB U IIYPYHOB MPUMEHSIETCS CT4 U CTS.

JUIst U3rOTOBIEHUS OCEH, BaJIOB U APYI'MX JAETaJ€l MAlllWH MPpUMEHSETCA CT6.



JlerupoBaHHbI€e CTaJIH

JIeFHpOBaHHbIe CTaJIM - 3TO CTaJIM, B COCTAB KOTOPEIX CIICIHAJIBbHO BBOJAT OJWH HUIIM HCCKOJIBKO JIECTHPYIOIINUX
QJICMCHTOB VI YIYUYIICHUA UX (bHSI/IKO—MeXEIHI/I‘-ICCKI/IX CBOMCTB.

Knaccudurkanus jgerupoBaHHbIX CTaJIei.
[To cTpykType JIeTMpOBaHHBIC CTAIA ACJSATCS HA KIIACCHI.

NEPJIUTHBINA KJIACC - ctanu npy oXJIaXIeHAN Ha BO3IyXe NPHOOPETAIOT CTPYKTYPY, OMH3KYIO K PaBHOBECHOIA.

910 CTPOUTCIIbHBIC 1 MAIIIMHOCTPOUTCIIBHBIC CTAJIN

AYCTEHUTHBIHN KJIACC - cTany npy oXIaXaeHHH Ha BO3IyXe NPHOOPETAIOT ayCTEHUTHYIO CTPYKTYPY.
D70 KapoINpOoyYHbIE, KAPOCTOUKHE, KUCIOTOYIIOPHBIE U HEPKABEIOIIUE CTAIIH.

®EPPUTHBIN KJIACC - cramu coXpaHsOT GeppUTHYIO CTPYKTYPY IIPH T000i CKOPOCTH oxnaxkaeHns. OHM He
BOCIIPUHUMAIOT 3aKAJIKY.

910 KapOIIPOYHEIC, }KaPOCTOﬁKHe H CIICTIHMAJIBHBIC MAalrHUTHBIC CTAaJIH.

KAPBUJIHBIN KJIACC - cTanu COXpaHSIOT TBEPAOCTh U PEXKYIIYIO CIOCOOGHOCTH MPH HOBBIIEHHEIX
TeMIIeparypax.




ITo Ha3zHaYeHUI0 JEIrHPOBAHHBIC CTAJJH NCJIATCH HA

- KOHCTPYKIIMOHHBIE (CTPOUTENIBHBIE U MAIIIMHOCTPOUTEILHBIC),
- THCTPYMEHTAJIbHbIEC (M3TOTOBIICHUE PEKYILETO MHCTPYMEHTA),

- CTaJIu C 0COOBIMU (PHM3UKO-MEXAHUYECKUMHU CBOMCTBAMH.

I1o comep:xaHUIO JIETHPYIOUIMX JIEMEHTOB CTAJIM JAEJISATCH HA

- HU3KOJIETUPOBAHHBIE (JIETUPYIOLINX AJIEMEHTOB 110 2,5%),
- CpEIHEJIETUPOBAHHbBIC (JIETUPYIOIIUX JIEMEHTOB 2,5...10%),
- BBICOKOJIETMPOBaHHbIE (JIETUPYIOMIKX 31eMeHTOB Oosiee 10%).




IIpumeHeHue JIerupoOBaHHbIX CTAJIEH.

HU3KOJIETMPOBAHHBIE CTAJIN
JUIsl CBapHBIX M KJIETIAHBIX HECYLIUX KOHCTPYKLUH .
JI71st 0OBIMHOM apMaTypHOU MPOBOJIOKH.
JIns mpenBapuUTENbHO HAINPSKEHHOW apMaTyphl .

YKAPOCTOMKHE BBEICOKOJIETUPOBAHHBIE CTAJIN
JUITUTEIHHOE BPEMSI BBIIEPKMBAIOT ACHCTBUE BBICOKHX TeMIiieparyp 0e3 o0pa3oBaHUs HAa HUX OKAJIUHBI.
OpHako OHM HE JOJDKHBI UCIIBITBIBATH IIPU 3TOM MEXaHUYECKUX HArpy30K.

KAPOITPOUHBLIE CTAJIN

HMCIOT BBICOKYIO OKaJIMHOCTOMKOCTh U COXPAaHAT, CBOU MCXaHNYCCKHC CBOMCTBA IIPpXU BBICOKUX TCMIICPATYypax. 910
0OBIYHO BBICOKOJICTHPOBAHHBIC XPOMO-HHUKCJICBLIC CTAJIN.




HBeTHI)Ie MeTaJlJIbI U CIIJIaBbI

AJIIOMHWHUNMU - B cTpoutenbCTBE MUPOKO MPUMEHSIOTCS CILIABbI ATFOMUHMUS C JIETUPYOIUMHU
no0aBKaMH: IpOKaTKa NpoQuiiei, JUCTOB, TPEXCIONHbBIE HABECHBIE MMAHEIU C 3aII0JJHEHUEM [TEHOIUIACTOM.
BBojs ra3000pa3oBarelib, MOIy4a0T BbICOKOA(M(EKTUBHBIA MaTepuail MEHOATIOMUHUM.

CUJIYMUHEI - critaBbl antOMUHUS C KpEeMHHEM, 00J1a/1atolIie BHICOKOM MTPOYHOCTHIO,
XapaAKTEPU3YIOTCA BBICOKUMU JIMTHEBBIMU KaYECTBAMMU.

JIOPAJIFOMUHDI - croxHBIE CTIaBbl AMFOMUHUS C MEJIBIO, KPEMHUEM, MAapraHIEM, MarHUEM U JIp.
MPUMEHSIOT JJISI KOHCTPYKIIUNA OOJIBIIETPOIETHBIX COOPYKEHH, B COOPHO-PA300PHBIX KOHCTPYKIIUSX, B
CEHCMHUYECKOM CTPOUTEILCTBE, B KOHCTPYKIMSIX, paOOTAIONINX B arPECCUBHBIX cpefax. Mcmomb3yercs
OH B BHJIE IIPOKATa - YTOJIKOB, IIBEJUIEPOB, ABYTABPOB, TPYO KPYIIIOTO U MPSIMOYTOJIBHOTO CEUCHUSI.

TUTAH o0nagaeT BBICOKOM KOPPO3UOHHOM CTOMKOCTHIO0. Ha ero 0CHOBE CO31at0TCs JIETKWE W MPOYHBIE
KOHCTPYKIIMH, CHOCOOHBIE Pa00TATh MPH MOBBIIIEHHBIX TEMIIEpATypax.

ME/Ib - MeTair KpaCHOBaTOro 1UBETA, OTIMYAIOLIUKACS BBICOKOW TEILIONPOBOJHOCTHIO U CTOMKOCTBIO
MPOTUB aTMOC(HEPHON KOPPO3HH.

JlaTyHb - cTuIaB MeIM U ITUHKa, OpOH3a - CIulaB MeIu U ojoBa. O0a 3TH CIutaBa MPOYHBI, X IITUPOKO
NPUMEHSIOT JIJI1 U3TOTOBJIEHHUSI KPAHOB W BEHTHJIEH.

ba0b06uThI - cruiaBel MEAM, CBUHIIA U 0JIOBA, MPUMEHSIIOTCS AJI U3TOTOBICHUS MOJIIMITHUKOB.
[WHK - npumeHseTcs AJis KPOBEJIbHBIX MOKPHITUH, KAPHU30B, BOJOCTOYHBIX TPYO.

CBUHEII - npumensieTcs 1yisi 0COObIX BUAOB U3OJALMH, 1JIs1 (yTEPOBKU XUMUUYECKHUX aIllapaToB.



Koppo3ust meTanioB
Paznuyaror 1Ba BHIa KOPPO3UU - XUMUYECKYIO U DJIEKTPOXUMUYECKYIO.

XUMHNYECKASA KOPPO3M Bo3HMKAET mpu ACHCTBUHA HAa METAJLI IPHU BBICOKUX TEMIIEPATYPaAX CyXUX ra3oB, Maced,
OCH3MHa, KepOCHHA, OKUCIUTENIEH, KUCIOPOAa BO3IyXa.

OJIEKTPOXMMHNYECKA A KOPPO3US BO3HUMKAET NpU AEHCTBUU HA METAJLT PACTBOPOB KHUCIIOT U IIEJIOYEH, B
pe3yNbTare Yero Ha KOPpOAUPYIOIIEH MOBEPXHOCTH METAJIa BOZHUKAET MHOKECTBO MUKPOTaJIbBAHUYECKUX SJIEMEHTOB,
BbIpA0aTHIBAIONIUX ANEKTpUUECKUu TOK. [Ipy 3TOM MeTasut 0TiaeT CBOM MOHBI AJIEKTPOJIUTY, a CaM MOCTEIEHHO
paspy1aercs.

Crioco0bI 3aIIUTHI METAJLIA OT KOPPO3HMH.
1) [TokpeiTHE METaIIa Pa3IMYHBIMU KPAaCKaMH, JaKaMu, SIMAJISIMH, IOJTMMEPHBIMU MaTepUaIaMu.
2) JlerupoBaHuUE CTaH.
3) BopoHeHue - noiayyeHre Ha OBEPXHOCTH MeTaljia 3alllMTHOTO CJI0s, COCTOSIIEr0 U3 OKCHUJIOB IaHHOTO METaslIa.
4) IlokpbITHE MeTaIa MJIICHKOW U3 IPYroro MeTasiia, MEHee MOABEP>KEHHOTO KOPPO3UH B IAHHBIX YCIOBUSIX.

Merannudyeckue NOKphITUSA HAHOCATCSA TOPSAYUM U FaJbBaHUYECKUM METOJAMU U METAJUIM3aLue.

[opssunii MeTOA - U3/ACNIME TOrPYXAIOT B BAHHY C PACIUIABICHHBIM 3alIUTHBIM METAJUIOM, TEMIIEpATypa IUIaBJICHUS
KOTOPOT'O HUXKE TEMIIEPATyphl IUIABICHUS U3IEIHS.

I'a/lbBaHMYCCKUH METO]I - U3JEIUE IOTPYXKaloT B CONCBOM PACTBOP B KAYECTBE KATOAA, & 0CAXIaeMbII METaJIl CIy KHT
aHOJZIOM; ITPU AEHUCTBUM MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA HA W3JEJIMH CO31AETCS TOHKHAW CIIOM 3aIIUTHOTO IMOKPBITHSI.
Merannu3anus - TOKPhITUE OBEPXHOCTH U3AEIUA PACIIABIEHHBIM METAJUIOM, PACIIBUIAEMBIM CHKATBIM BO31YXOM.

5) OkcuanpoBaHue - CO3JaHUE HAa IOBEPXHOCTH METalIa IACCUBUPYIOIIEH IUIEHKH B KUCJION W IIEJIOYHON CPEE B
MPUCYTCTBUM CUJIbHBIX OKHCIUTENECH (KOHIEHTPUPOBAHHAS a30THAs KHCIJIOTa, PACTBOPHI MapraHleBOM U XpOMOBOM
KHCJIOTBI), TAK HA3bIBAEMOE KAaTOIHOE OKHUCIICHHE.

6) @oc¢arupoBaHue - MOIYYEHUE Ha U3ACIIUU MOBEPXHOCTHOM IUIEHKU U3 HEPACTBOPHUMBIX COJIEH JKeJe3a Uiln
Maprasia MmyTeM NOrpyKeHUsl MeTajula B TOpSYMe PacTBOPBI KUCTBIX (ocdaroB xee3a Wik Mapraia.



IIpou3BOACTBO METAJIIMYECKUX M3/

I[TPOKATKA - oGxatwe crambHOTO CIMTKa, pasorperoro o temmeparypsl 900...1250°C, no tpebyemoii popmbl 1
pasMepoB IyTeM MPOITYCKa €T0 Yepe3 Ps/l BAKOB C YMEHBIIAIOIIMMCS 3a30POM.

IIpoxamkoii nonyuarom o6anku, peibesl, JUCMOBYIO U NPYMKOBYIO CIAlb, apmamypy, mpyovl. Ilocie npoxamku
uzoenusi no0sep2arom HeobXo0UMOoU mepmuieckol oopabomxe.

KOBKA - mponiecc nedopmaruu MeTamia moa AeHCTBUEM MOBTOPSIOMIUXCS YIapoOB MOJIOTa Wik Tipecca. KoBka MOXeT
OBITh CBOOOMHOM, KOT/Ia METAJUT MO/ ylapaMHu MOJIOTa PacTEKaeTCs CBOOOTHO, W IMITaMIIOBaHHAS, KOTJIa METaJUT IO
yaapaMy MOJIOTa 3aloJIHAET (HOPMBI IITaMIIa, @ H30BITOK €r0 BHITEKAET B CIEIUATIBLHYIO KAHABKY U OTPE3aeTCH.

LlImamnoska nozeonsem noayuums uz0enus 0O4eHb MoYHbIX pasmepos. Knenka makaice omnocumces k onepayusim
KOBKU.

BOJIOYEHMUE - npotarvBaHue MeETaJIMYECKON 3aroTOBKHU YEpe3 OTBEPCTHE, CEYEHUE KOTOPOTO MEHBIIIE CEYEHUS
3aroTOBKH, METAJIJT OO)KMUMAETCs, @ MPOGUIL €ro CTPOTO COOTBETCTBYET (hOPME OTBEPCTHS.

Bonouenuem uzeomasnusarom mpyoku, Kpyeivle, K8aopammuwvie U WecmuepanHvle npymxu.




CBapka MeTa/llI0B

I'azoBasi cBapka.

I'azoBas CBapKa 3aKII09aCcTCA B PACIIABJICHUH MCTAJIJIa B MCCTC CThIKA neTaﬂeﬁ TCILJIOM, II0JIY9aCMBbIM IIPpHU T'OPCHUHU
ra3a UM XUIAKOI'0 TOIIMBAa B CMCCH C KHUCIIOPOAOM.

B kauecTtBe roproyero raza yaiie BCEro MPUMEHSETCS CMECh alleTHIIeHa U Kuciopona. i 3amoiaHeHus mBa
UCIOJIb3YIOT CBAPHYIO MTPOBOJIOKY, OJM3KYIO IO COCTAaBy METajljla CBAPUBAEMBIM JICTAISIM.

HpI/IMeHSIIOT ra30BYHO CBApKy I COCAMHCHHA TOHKOCTCHHBIX KOHCTPYKI_II/Iﬁ N3 YIIICPOAUCTHIX U JICTUPOBAHHBIX
CTaHeﬁ, IBCTHBIX MCTAJIJIOB K 9yTI'yYHaA.

B crpoutenbcTBe OHAa MMEET OTpaHUYCHHOE MPUMEHEHHE H3-3a BBICOKOM CTOMMOCTH MO CPaBHEHUIO C
AIIEKTPOCBAPKOM.

JdyleKTpU4YecKasi CBapka.
DNeKTpUY€ecKas cBapKa MIPOU3BOAUTCA 3a CUET TEILIA, BBIEISAEMOrO AIEKTPUUECKMM TOKOM; OHA MOAPA3AEsAeTC Ha
- OJIEKTPUYECKYIO0 CBAapKy CONPOTHUBICHHUEM WM KOHTAKTHYIO CBapKy (CTHIKOBYIO, TOUCUHYIO U POJUKOBYIO),
- BIIEKTPOAYTOBYIO CBAPKY

- Ta30/IyTOBYIO CBapKy.




OJIEKTPUYECKAS CBAPKA COITPOTUBJIIEHUEM unu koHTakTHas cBapka - IIUPOKO NPUMEHSIOT
B MAIIIMHOCTPOECHHH W CTPOUTEIHCTBE.

CTBIKOBA CBAPKA COITPOTUBJIIEHMEM- nocne HarpeBa MeTajljla B MECTaxX KOHTaKTa
MIPOMCXOJIUT CBAPKA.

CTBIKOBA A CBAPKA TIJTABJIEHHUEM -CTBIKOBYIO CBAPKY UCIIOJIB3YIOT JJISI TPOAOIBHOTO
COCMHEHUS AETAJIEN apMaTyphl, HApAIIUBAHUE CTEPKHEN, KOJIOHH U T.JI.

TOYEUHASA CBAPKA npumensiercss [ COCIWHEHUS JeTalie " BHAXJIECTKY' WJIM B MECTE HX
nepeceueHus; [IpuMeHsieTcst oHa JjIsl U3TOTOBJIEHUS CETOK M KapKacoOB apMarTyphl JKeje300eToHa.

POJIMKOBA A CBAPKA npumenseTcs aJjisi COSUHEHUS JTUCTOBOTO MeTasa.

OJIEKTPOLAYT'OBAA CBAPKA -npumMeHseTcs 3JIEKTPOAYTOBasi CBapKa JJisi CBAPKHU LIBETHBIX
METAaJJIOB, HAIUIABIICHUS METAJUIOB, CBAPKU TOHYAWIINX CTAIBHBIX JIMCTOB, ISl CBAPKU YYTYHOB, JIJIS
CBAPKU KOHCTPYKIIMW U apMaTypBbl.

I'ABOAYTOBAS CBAPKA nenutcs Ha aproHOBYIO U BOJOPOAHYI0. E€ MpUMEHSIOT 7151 CBapKu
TOHKOCTEHHBIX KOHCTPYKIWIA U3 JIETUPOBAHHBIX U BHICOKOJIETUPOBAHHBIX CTAJICH, OKAJIMHOCTOMKHX
MarHueBbIX M AJIIOMUHHUEBBIX CILJIABOB U CIIABOB, 00JIaIalOIINX BHICOKON aHTUKOPPO3ZMOHHOM
CTOMKOCTBIO.



I'azoBasi pe3ka MeTaJLI0B

[TpuHIMTI Ta30BOM PE3KU 3aKIIIOYAETCA B HarpeBe MeTalljla JI0 TEMIEpaTypbl BOCIUIAMEHEHUSI B Cpele KUCI0poaa,
CXKUTAHUU €T0 U BBIIyBaHUH 00PA30BABIINXCSI OKCUAOB CTPyel KUCIOpO/a.

C TOBBINICHUEM COEPKAHUS yTIIepoa TeMIIEpaTypa TOPEHUs TPUOIIHKACTCS K TEMIIEPAaType MIIaBICHUS, M CTUIaBbI
IIJIOXO MOAJIA0TCS PE3KE.

MGI[B 1 aJJFOMAHUI ra30BOM PE3KC HC MMOAAAOTCA, TAK KAK Y HHUX TCMIICPATYpa 'OPCHHA BBIIIC TCMIICPATYPbI
IIJTaBJICHUS.




KOHTPOJIBHBIE BOITPOCHI.

1) Knaccuduxkarus metasnios.

2) CBoiicTBa METAILIOB.

3) UyryH. Ceipbe ajsi Ipou3BOJICTBA YYTyHA.

4) Crans. IIpornecc craneBapeHus.

5) [Ipou3BoCTBO CTANH.

6) BiusiHue BpeJHBIX IPUMECEN B U3TOTOBJIEHUU CTaH.
7) [lpumeHeHue yrinepoaUCThIX CTAJICH.

8) JlerupoBannas cranb. Kiaccudukanmus.

9) [IpumeHeHue TerupoBaHHON CTaJu.

10) IlepeurcnuTh OCHOBHBIC IIBETHBIE METAJIJIBI B CTPOUTEIHCTBE.
11) Koppo3us MmeTamia u criocoObl 3aIlHTHI.

12) CriocoObl TPOU3BOJCTBA METAJUTMUECKUX U3ACIIUN.
13) Buasl cBapku.

14) IlpuHUIMIBI TA30BOM PE3KH.

15) Yro Takoe heppocCIiiaBsbl.



TEMA 6.
OPEBECWHA.

lNonoxumenbHble ceolicmea:

- BbICOKNIN KOI(PPULIMEHT KOHCTPYKTMBHOIO Ka4yecTBa,
- Manas TennonpoBOgHOCTb,
- NErkocTbio 06paboTku,
- TEXHOSTOIMYHOCTb,
- BblCOKad MOPO30CTONKOCTb,
- CTOMKOCTb KO MHOIMM XMMWYECKUM peareHTam.

CywecmeeHHble HeQoCmamku:

- TOPUT U THUET,
- KOPOBOUTCA N pacTpecKMBaeTcs NPU N3MEHEHUM BNaXXHOCTU 1 TemnepaTypbl,
- TUrPOCKOMNUNYHa,

-obnagaert uenbiM psiAoM NMOPOKOB CTPOEHMS,

- pa3pyLUaeTcs HaCeKoOMbIMU.

-

o cmeneHu nepepabomku OpeeecuUHbl pa3siu4valoiir.

- NNeCHble MaTepuarbl, NOMyYeHHble TONMbLKO NyTEM MexaHn4eckon obpaboTkm cTBona aepesa (bpeBHa,
Bpyc, nunomarepuarnsl);

- FOTOBbIE M3OENUSA U KOHCTPYKLMK 3aBOACKOro M3rotosneHus (COopHble JoMa n geTanu, KneeHble
KOHCTPYKUNN);

- CUHTETUYECKME MaTepuarnsbl, Nony4YeHHble rnybokon nepepaboTkon ApeBeCuHbl (Lenntonosa, ApeBeCcHO
- BOJIOKHUCTbIE W [OPEBECHO - CTPYXXEYHbIE NNKUTLI, dbaHepa, apbonut u T.4.).



CTpoeHue ApeBeCUHbI
MaKpoCTpyKTypa ApeBECUHbI - CTPOEHME CTBOSIa AepeBa, BUOAUMOE HEBOOPYKEHHbIM 11a30M UIv NoA nynow

KOPA coctouT us3:

1. KOpKuK

2. NpoOKOBOMN TKaHU

Kopka 1 npobkoBasi TkKaHb 3aLLuLLa0T
OpeBECUHY OT BHELLHUX BO34EeNCTBUN
3. ny6a (npoBoanT nUTaTernbHbIe
BELLLECTBA OT KPOHbI B CTBOS U KOPHW)
4. KaMOUM - CINOW KMNBbIX KNETOK.

5. 3a00NOHb - COCTOUT N3 Boriee MorIoaon APEBECUHLI, B KOTOPOW €LLE UMEKOTCS XXUBbIE
KNEeTKW, No KOTOPbIM NUTaTerbHbIE BELLECTBA NOYT OT KOPHEN K KPOHE.

3Oma yacmb OpesecuHbl umeem 60bWYH 8/1aXXHOCMb, J1e2KO 3a2HuU8aem, Masiorpo4yHa,
obrnradaem 6os1bwou yCcyuwKoU U CKITIOHHa K KOpobrieHUuro.

6. AAPO - Ccrenaa gpesecuHa, BHYTPEHHAA 4aCTb CTBOJ1a, COCTOALLAA U3 OMEPTBEBLUUX
KNETOK.

7. cepaueBMHa - pbixfas nepBUYHasl TKaHb, UMEET Manyto NPOYHOCTb N NErko 3arHMBaeT.
OHa He gonyckaeTcsa B TOHKMX gockax U bpyckax, Kotopble byayT pabotaTtb Ha n3rmd u
pacTsXeHue.

8. cepaueBMHHLbIE NYYU - CriyXKaT onga nepemeLleHms Bnarv U nnTaTenbHbIX BELLECTB B

norepe4vyHom HanpasneHnn n co3gaHnAa nx 3arnaca Ha IMMHee BpeM4. ,D,peBeCVIHa J1erko
pacKalnbliBaeTCA no cepaueBUHHbIM JTydaM U paCTpeCKNBAETCA MNMPUN BblCbIXaHUN.




[OpeBecHble NOpoAbl AensTCs Ha:

- AAQpoBbLIE, MMelLwme 34p0 1 3abO0NOHb
(oy0, siceHb, NnataH, cocHa, Kkeap, NMCTBEHHMLUA);

- crnenogpeBecHble, nMeloLwmne 3abonoHb U -
cnesnyr ApeBECUHY, HE OTNUYaIOLLYOCH MO LUBETY
oT 3abonoHu (enb, Nuxta, 6yk u ap.);

- 3a00M0HHbIE, Y KOTOPbIX OTCYTCTBYET A4P0
N HENbL3S 3aMETUTb PasHULbI MeXay LeHTpanbHOu
N HapY>XHOW YacTbio CTBOSIA
(bepesa, ocuHa, KreH, ornbxa, nuna)




CBoucTtBa ApeBeCUHbI
1) ®u3uyeckue ceoucmea.

1. UICTUHHAA TIJIOTHOCTb pans Bcex ApeBecHbIX nopod paBHa 1,54 r/cm3,
TaK Kak X OCHOBHbIM COCTaBSISIIOLLINM BELLECTBOM SIBASIETCS LENono3sa.

2. CPEOHAA MNOTHOCTD konebnetcs B LUMPOKNX Npeaenax, Tak Kak CTPoeHune u
NOPMCTOCTb PaCTYLLEro AepeBa 3aBUCUT OT MOYBbI, KrnmaTa, o4HaKko y
bonbLlIMHCTBaA nNopod oHa MeHee 1 r/cm3.

3. MOPUCTOCTb konebnetcsa y pasnuyHbix nopog ot 30 go 80 %.

4. TMITPOCKOTIMNYHOCTD - cBoMCTBO ApPEBECUHBLI fIErkO copbupoBaTb BOASHbLIE
napbl N3 BO34yXa, TaK Kak OHa, UMesi BONTOKHUCTOE CTPOEHME U BonbLUyo
NOPUCTOCTb, 0ONagaeT OrpOMHON BHYTPEHHEN NOBEPXHOCTLIO.

5. BIIAXKHOCTDb - BnaxxHocTb cknaabiBaeTtca w3 FI/IFPUOCI(OI'II/ILIECKOVI,
cBA3aHHOW B cTeHkax knetok Bnaru, n KANAIJIAPHOW, cBoboaHO 3anonHsAoLWeN
MNOMIOCTU KNETOK N MEXKNETOYHOE NPOCTPAHCTBO.



6. PABHOBECHAA BJIAXKHOCTD - 310 Ta BNnaXXHOCTb, KOTOPYK AOCTUraeT
OpeBeCcHHa nNpu AnUTeribHOM XpaHEHUN Ha BO34yXe, OHA 3aBUCUT OT TeMnepaTypbl U
OTHOCUTESNTbHOW BIIAaXXHOCTM OKPY>KatoLLLEro Bo3ayxa.

7. YCYLUKA - ymeHbLLUeHME 0ObeMa 1 pa3mMepoB N3Lenus B pesyrnbraTte yaarneHus
CcBA3aHHOM Bnaru (rMrpocKonmnMYeckomn) N3 CTEHOK KIETOK, TakuM o0pa3om
BNa)XHOCTb ApeBEeCUHblI CTAHOBUTCSH MEHbLUE npeaesna rurpoCKONMYHOCTN.

8. PASBYXAHWE - yBenunyeHne pasmepa n obbema usgenum npu nx yenaxHeHumn B
pesyrnbrate OOCTMXKEHUA CTEeHKaMW KIeTOK npedena rmrpoCKonMYHOCTH.

Bcnencteme HEOQHOPOAHOCTN CTPOEHMUS
, 'bIXaeT B Pa3NMYHbIX HaNPaBMeHNAX HeoaNHaKoBO.
,,;«::.; 1 - mopuosehbIl pa3pes, usu rnornepeyHbIl;
X @ 2 - paduarsibHblIl paspes;
3 — maHaeHyuarbHbIU pa3pes.
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9. KOPOBJIEHUE npwu cywike HensbexxHO BcneacTane pasnuyHoOn YCyLLKA B
pagvaribHOM U TaHreHuuasnibHOM HanpasreHnax. [oaToMy ApeBeCcUHY UCMONb3YHT C
TOW paBHOBECHOW BMNaXXHOCTbIO, MPU KOTOPOW OHa OydeT B YCNOBUSAX 3KCMnyaTaunu:
ona crongapku 8...10 %, ona Hapy»XHbIX KOHCTpyKuun 15...18 %.

[na npegoTeBpalleHnss BO3HMKHOBEHMSI TPELLUMH TopLbl OpeBeH n 6pycbeB
oOMasbIiBalOT CMECbI0 U3BECTMU, COMNKU U KNnest.

10. TEMNJNOMNPOBOOHOCTDL cyxon OpeBeCUHbl HE3HAYMUTENbHA: MOMNEPEK BOSTOKOH
oHa coctasnget 0,17 Bt/m C,Bgonb BonokoH - 0,34 B1/m°C. YBennyeHne BnaxHoOCTU
OPEBECUHbI BbI3bIBAET YBENNYEHME €€ TEMNIONPOBOAHOCTM.

11. SNEKTPOIMNPOBOLOHOCTD gpeBecuHbl 3aBUCUT OT ee BriaxXHoCTU. C
yBeJIM4YEHMEM BITAXXKHOCTN APEBECUHLI pacTeT ee 3SIeKTPOonpoBOAHOCTb. [peBecuHa,
ncnosnb3lyemaa Ofi9 9NEeKTPUYECKOW MNPOBOAKU, LOSMKHA ObiTb CyXOWN.

12. CTOUIKOCTb K OENCTBUKO ArPECCUBHbIX CPEQ. [Mpn onuTensHoMm
BO3OENCTBMU KUCIOT U LLENOoYen gpeBecuHa MeasieHHO paspyLlUuaeTcy.



2) MexaHu4eckue ceolicmea.

MexaHn4eckne CBOMCTBA APEBECHHbI Pa3fiMyHbl BAOMb U MOMEPEK BOMOKOH, Mpw
3TOM NnyuLle BCEro oHa paboTaeT Ha pacTsKeHue.

[Mpeaen NPO4YHOCTU Ha pacTshKeHne OpeBECUHbI NpubnmxaeTcs K npeaeny
MPOYHOCTW Ha pacTAXKeHMEe CTanm N CTEKNOMNMacTUKOB.

Bce mexaHn4yeckne nokasaTtenu OpeBECUHbI PE3KO CHWKAKTCA M3-3a HanmM4us
CYYKOB, TPELLMH N OPYrMX NOPOKOB.

3) TexHoroau4yeckue ceolcmaea.

-XOpPOLLO CTporaercs,
-NUNunTCH,

-CBepnuTcH, -LWnngoyeTcs,

- nonupyetcs,

-CKnenBaeTcs,

-pasgernblBaeTcAa Ha LWUMNOH, -OKpaLlMBaEeTCH,
-0obnagaeTt xopoLllen reo3guMoCThbIO.



3aL|J,V|Ta ApeBeCuHbl OT THUeHUsA, nNopaxeHmnsd HaCeKoOMbIMU U
BO3ropaHuAA. PR '
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1. SALLNTA OT THUNEHUA. 120,52
- NpeaoxXpaHuTb OPEBECUHY OT YBMaXHEHUSA (M30M1uMa OT rpyHTa, COOPYXEHue
NPOBETPMBAIOLWMX KaHaNoB, 3awmTa OT aTMOCEepPHbIX 0OCaaKoB).

- [IPEBECUHY MPONUTLIBAIOT aHTUCENTUKAMWN - XUMUYECKMMWN BELLECTBaMK, KOTOpbIe
youBatoT rpnbbl Unn co3aatoT cpey, B KOTOPOW OHW HE MOTYT CYLLIECTBOBATb.

TpeboBaHMA K aHTUCENTUKAM:

- 8bICOKas MOKCUYHOCMb K 0epesopaspywarouwum epubam ¢ o00Ho8peMeEHHOU
b6e3gpedHocmbto Oris frdel U XXUBOMHbIX;

- Cr10COBHOCMb COXPAaHSIMb 8bICOKYH MOKCUYHOCMb 8 meYyeHuu 3a0aHHO20
CPOKa;

- /1e2KO0 MPOHUKamb 8 Ope8ecuHy, He yxyouwasi ee bu3UKO-MexaHUYeCKUX
ceolicme, He 8bI3bI8asi KOPPO3U ee MemariudecKux KperneHuu;

- He UMemb HernpusimHo20 3arnaxa, obnadamb CMOUKOCMbIO PU MO8bILUEHHbIX
memriepamypax;

- Q0rmKHbI bbiImb o0mHocumersibHoO dewesbl U He 0ebuyumHabl.



Lns aHmucenmuposaHusi UCronb3yom 8000pacmeopuUMbIe U Mac/isHbIe
aHmMucernmuku, a makxe aHmucernmu4ecKkue rnacmai.

BOOOPACTBOPUMbBIE AHTUCENTUKW npumeHSAIOT, Korga apeBecuHa B

npouecce aKcniyartauumn 3alwmiieHa oT HENOCPEACTBEHHOIO YBNaXXHEHUSI U
BbIMbIBaOLLLEro 4enNcTBMA BOAbI:

- pmopud Hampusi NaF - npumensieTca B Buae 3-4 % pacrtsopa benoro uBeta, 6e3
3anaxa, TepsieT CBOM aHTUCENTUYECKME CBONCTBA NPU CONPUKOCHOBEHUU C N3BECTLIO,
LlEMEHTOM, TUMNCOM,;

- KpeMHegmopucmaeiti _Hamput Na2SiF6 - npumeHsaeTca B Buae ceporo unu 6enoro
NOpPOLLKa COBMECTHO C COA0WU, OTOPUOOM HATPUA U B CUITMKATHbIX NnacTtax;

- KpemHegmopucmbit ammoHuu (NH4)2SiF6 - nerko pacTtBOpUMBbINA NOPOLLOK
benoro uBeTa, 6e3 3anaxa, Mo TOKCMYHOCTU NPEBOCXOANUT pTopma HaTpuUS,
NOBbILLAET OrHECTOMKOCTb APEBECUHbI, HO BbI3blBAET Criabyto KOppo3no MeTanna;

- npenapamsl XX (cmeck xnopuda uuHka u xpomnuka) u_ MXXL (cmeck xmnopuda
UUHKa, XpoMmruka u MedH0o20 Kyrnopoca) TPyAHO BbiMbIBAKOTCA BOAOW, HO
OKpalLMBalOT APEBECUHY B KENTO-3eNEHbIN LIBET N HECKOMNBKO CHUXAaLOT ee
MPOYHOCTb

- npenapamel [ P-48 npumeHstoT B Buae 1...1,5 % pactBopa 6e3 3anaxa ans
NMOBEPXHOCTHOM 3aLlMTbl NUIOMaTEPNAnoB.




OPITAHNKOPACTBOPUMBIE INMPEIMNAPATH| - BblCOKOAKTMBHbIE aHTUCENTUKM,
XOPOLLO MPOHMKAaKLWNE B OPEBECUMHY B BUOE PacTBOPOB B 3€/IEHOM Macrie,
KepocuHe, MasyTe, OKpallMBaloT APEBECUHY B 3eMeHbIN LUBET N 3aTPYOHAIOT ee
CKINnenBaHue.

MACIHAHBIE AHTUCENTUWKW - aT0 Macna KaMeHHOYrosbHblE (Kpeo30TOBOE U
aHTpaLEeHOBOE) 1 criaHueBoe, npeacTtasnsowme cobon XUOKOCTU C PEKUM
3arnaxom n aHTUcenTU4YeCcKnM gemcrtemem. Boaoon oHM He BbIMbIBAOTCA, MeTarns He
KOPPOAUPYIOT, HO OKpaLLUMBaOT APEBECUHY B TEMHO-OYpbIN UBET, [lpumeHstoTca ang
NPOMNUTKW LLNarn, cean, NogBOAHbLIX COOPYXXEHUN.

AHTUCENTUPYIOWWE MACTBI - aT0 cmecb 13 BOAOPaACTBOPUMOIO
aHTUCeNnTuKa, cBA3ytowero (bUTym, Xuakoe CTEKNO) N HanonHuTens (TopdsiHas
KpoLuka). [Nactamn obpabaTbiBaloT afIEMEHTbBI OTKPbITLIX COOPYXXEHUW C BNAaXXHOCTbIO
bonee 40 % c nocneaytowen nx rmgponsonaumnen. INpn aTom aHTUCENTUK,
pPacTBOPASACH BO Brare ApeBeCUHbI, ry0oKO NPOHUKAET B Hee.




Cnocobbl NPONUTKN aHTUCENTUKAMMU:

1) MNMoBepxHOCTHas obpaboTka APEBECUHBLI KUCTSMU UMK

KpaCKonyrnbraMu.

2) MeTtopf ropsde-xonogHblX BaHH: BHa4darne gpeBeCUHY NoOMeLLalT B
pacTBop aHTucenTuka ¢ Temnepatypon 90...95°C, npu 3TOM BO3ayx B nopax
HarpeBaeTCcs N YaCcTUYHO yoanseTcd. 3atem crneayeTt xonogHas BaHHa C
Temnepatypon aHtucentunka 20...30°C, Bo3ayx B nopax CXUMaeTcs,

co3JaeTcs BakyyM, U pacTBOp rMyOboKO NPOHMKaET B NOPbl APEBECUHbI.




SALLNTA OT JEPEBOPAIPYLLAKOWNX HACEKOMBbIX npounssogntca obpaboTkon
NHCEKTULMOAMWN ONPbICKNBAHNEM, NPONUTKON, 0OMa3Koun, OnblfIEHNEM, OKYPUBAHNEM.
SALLUNTA OPEBECUHbBI OT BO3INOPAHUA nponssogutca: '

- yoarneHue oT UCTOYHUKOB HarpeBaHug,
-yYCTPOWUCTBO OrHECTOMKUX NEPEropoaoK N CTEHOK,;

- MOKPbITNE AEPEBAHHBLIX KOHCTPYKLUUN LUTYKATYPKOWU, HECTOPaAEMbIMU
MaTepuanamm, orHesalmTHbIMU Kpackamu;

- NPONUTKa APEBECUHbI aHTUNMPEHaMN (pacTBOPbI Oypbl, CEPHOKUCIIOIO U
XJTOPUCTOro0 aMMOHUSA, OCEHOPHOKUCIIOro HaTpUSA).
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OrHes3awmTHOe OeNCTBNE aHTUNUPEHOB: 1) Ha MOBEPXHOCTU OPEBECUHbI NpU
BO3ropaHMm co34atoT ONnaBnNeHHYo NITeHKY, KoTopas 3akpbiBaeT AOCTYN BO3Ayxa K
OpeBecHHe, 2) BblAENHAET roptoyme rasbl, KOTOpble BbITECHSOT BO34YX U3 30HbI
rOPEHMS.

U aHTUCEenTUKN M aHTUNUPEHbl AO0BUTbI M OOpalaTbCA C HUMMU
Heob6xoa4MMO OCTOPOXHO, B COOTBETCTBUU C TPEOOBaHUAMM NO TEXHUKE
©0e3o0nacHoOCTM!.



OcHOBHbIe ApeBeCHble NopoAbl

XBOWHbIE NOpoabl.

COCHA - sgpoBasi nopoaa, 94po dypoBaTo-KpacHOro uBeta, 3ab0MnoHb -
XXenTtoBaTto-0ypas, LumpokKasi, roanyHbI€ CNou XOPOLUO BMAHbI, CMOMSAHbIE XOAbl

OOBOJIbHO KPYMNHbl€ N MHOIOYUNCI1EHHbIE.
- :

[MpuMeHeHMEe: HecyLLMe KOHCTPYKUuK, cTonbbl, cBau, Linanbl, CTONSPHbIE
n3genuvsa, paxHepa.

EJl1b - cnenogpeBecHada nopoga, ApeBecuHa 6enoro uBeTa, UMEKTCH CMOSSHbIE
X0dbl PasnUYHOro AMamMmeTpa, HO MEHbLUE, YEM Y COCHbIl, MO3TOMY Y enu
NOBbILUEHHOE 3arHMBaHMe.

[MpMeHeHne aHanorn4Hoe.




JIMCTBEHHWUA - sgpoBas nopoga, UMeEeT S4p0 KpacHOBaTo - Byporo uBeTa u
y3Kyto 3a60510Hb Benoro uBeta. [1po4HOCTb, MMIOTHOCTb U TBEPAOCTL BbILWE, YEM Y
cocHbl M enn Ha 30 %./IMeeT NOBLILLEHHYIO THUITOCTONKOCTbL, HO CKIMOHHA K

PaCTPECKNBAHUIO.

I"IpmmeHeHme: rmaporexHny4eckoe CTponTesibCTeo, wWralsibl, pyadHUYHbIE CTOWKN.

KELP - agpoBas nopoga, UMeeT S4po CBETNO-0yporo uBeta n WMPOKYH 3a60S0Hb,
NOYTM TAKOro e LBeta. MexaHnyeckne CBOUCTBA Y HEr0 HMXKe , YEM Y COCHBbI.

Kpyrioro neca un nnnomMarepumanos.



[MMXTA - no gpeBecuHe cxoxa C enbko, HO HE MMEET CMOJSSAHbIX XO40B, NO3TOMY
nerko 3arHmBaer.

rlpVIMeHFIeTCFI HapaBHE C €J1bl0, HO B CyXUX YCJ10BUAX SKCIJ1yaTaunn.

TUC- oTTEHOK ero bnuxe K MONeToBOMY, «KpacHOe O4epeEBOY.

OpaHO 13 rNaBHbIX JOCTOMHCTB TUCA B TOM, YTO 3TO XBOWMHAas nopoaa u, Kak Bcskas
XBOWHas ApeBecnHa, obnagaeTt xopowwmmm baktepuunaHbiMyM CBOMCTBaAMM.
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nToe TUCOM, O300POBJIAET CaMO MO cebe.

[MomelueHune, obL



JlncTtBeHHbIe nopoAabl.

OYb - agopoBaa nopoga ¢ SpKo Bblpa)XeHHbIM S4POM OT CBETNO - 40 TEMHO-
Byporo uBeTa 1 y3Kom CBETSI0-KenTon 3abosnoHbto. OTrnnyaeTcs BbICOKOU
MNPOYHOCTbLK, CTOWUKOCTHLIO NPOTUB THUEHUA, KPacuMBOW TEKCTYPOU N LIBETOM, HO JaeT
3HAYUTENbLHYHO YCYLLIKY, YTO MOXET Bbl3BaTb pacTpPeCKnBaHMUeE.

[MpMeHeHne: HecyLLne KOHCTPYKLMA B TMOPOTEXHUYECKOM CTPOUTENbCTBE,
MOCTOCTPOEHUN, AN N3rOTOBIIEHNA NapKeTa, HOXXeBOW dhaHepbl, AN U3roTOBMNEHUs
OKOHHbIX MEpPEenneToB 1 ABEpen.

ACEHb - HanomuHaeT ay6, HO nmeet Boree CBETYO OKpacky. [NpumeHseTcs
HapaBHe C AyDOOM, HO B CyXUX YCNOBUSIX.




BEEPE3A - 3abonoHHada nopoga, UMeeT ApeBecuHy 6enoro uBeTa ¢ JIerknum
XXEeNnToBaTblM M KpaCHOBATbIM OTTEHKOM, TBEPAYIO, MPOYHYO, HO NErKO 3arHMBaoLLLyHO
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HEKOTOPbIX CTOJTAPHbIX U3OEJTUN.

Kapenbckas 6epesa, Mmetollas CBUNeBaToe CTPOEHNE, NPUMEHSETCS Ans

npon3BoacTBa medenu.

OCWHA - 3abonoHHasa nopoga, opeBecnHa 6enasi, MeEHee NpoYvHasi, Yem y bepesbi.
[Mpn BbICbIXaHUM HE KOPOOUTCSH N Marno TPecKkaeTcsi, HO BO BMNaXXHOM COCTOSAHUM
NEerko 3arHmBaer.

T
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MpUMEHSETCA AN BPEMEHHbIX COOPYXXEHWUIN 1 U3roTOBNEHNS dpaHepbl.



BYK - cnenogpeBecHasi nopoga ©enoro uBeTa ¢ KpaCHOBaTbIM OTTEHKOM, OYEHb
NpoYHasa, C KpacuBOM TEKCTYPOM Ha pagmanbHOM paspese, XOpPOLo rHeTcH, He
FHUET, HE KOPOBUTCS, HE TPecKaeTcs.




NMAJIMCAHLP -aTy gopeBecuHy 4alle BCero HasblBalOT «PO30BbIM OEPEBOMY», OMEeHb MpoYyHas
ApeBecuHa po3oBaToro UMM KPacHO-KOPUYHEBOIO OTTEHKA C TEMHbIMMU, MOYTU (PUOMNETOBLIMM
npoxurkamu. 1o NPOYHOCTM N NIIOTHOCTM OHA B HECKOSTIbKO pas npesocxoaunT Ay6.

[pyrne nucteeHHbIe Nopoabl (NrMna, KreH, Tonosb)
MCMOSNb3YHT ANA BPEMEHHbIX HEOTBETCTBEHHbIX
NMOCTPOEK, NU3roTOBMEHUSA NOACODHO-BCNOMOraTesibHbIX
N3gennun Kak MECTHbIN MaTepuan.



HecomaTepManbl n unsaenna N3 ApeBeCuHbI

NECOMATEPWUAIDI.

a) Kpyrnble necomarepuansl - 6peBHa (d > 12 cm), nogToBapHuk (d=8..11 cm),
xepaun (d = 3...7 cm).
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6) NunomaTtepnansl, nony4yaemMble NPOAOSILHOW pacnunioBKON 6peBeH. OTO AOCKN U
Bpyckn obpesHble N HeobpesHble, BpyCcbs 1 LWNanbl.




NOJNTY®ABPUKATbI U USAETINUA.

a) CTporaHHble W LUNYHTOBbIE OOCKKW, dpe3epoBaHHble U3Oenusa, NNUHTYCHI,
MOPYYHU, HANMUYHUKMN.

6) MNapkeT NIaHOYHbIN U LUTOBOW.

CTOJIAPHbBIE N3OEJNNA: okoHHbIE N aBepHble GIOKN, CTONSIPHbIE NEepPeropoakn u
NaHenu gnsa XunbiX U rpaxgaHcKnx sgaHun.




®AHEPA N KPOBEJIbHbIE MATEPUAIJIBI.

a) PaHepa - §nKUCTOBOM MaTepuar, CKIeeHHbIM M3 HEeCKOSNbKUX CroeB
OPEBECHOrO LUMOHA.

6) KpoBenbHble Martepuansl AN BPpEMEHHbIX 30aHMI BbiMyCKalT B BUAE CTPYXKKMU,
OPpaHu, NIUTKA OEPEBAHHON WM ToHTa. VX M3rotaBnmBalOT M3 OCWUHbI, COCHbI, enwu,
NUXTbl. OTU MaTepuanbl OTNIMYAKTCA APYr OT Apyra pasMmepamu.
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CBOPHbIE OOMA N KIEEHBIE AEPEBAHHBLIE KOHCTPYKL .
a) [loma - bpyckoBble, LUNTOBbIE, KAPKACHO-O0LLMBHLIE.
6) [lepeBsiHHbIE KNeeHble KOHCTPYKUMN - Banku, gepmsbl, apku.

X wnarotaBnmBalOT CKNeuMBaHMEM HeOOMbLUMX OEPEBSHHbIX 3aroTOBOK Ha
BOOOCTOMKMX KIesax. bonbwoe AO0CTOMHCTBO 3TUX KOHCTPYKUUA — HE KOPOBATCS npu
N3MEHEHUN BITAXXHOCTMW.



oo

KOHTPOIJIbHbIE BOTPOCHI.

. MonoxuteneHble N oTpuuaTesibHble CBOMCTBA APEBECUHDbI?
. CTpoeHune gpeBecuHbl ?
. Pn3nyeckme cBONCTBa OPEBECUHBI?

. Bngbl opeBecHbIx nopoa?
. MexaHn4eckune n TexHonorn4yeckme CBOMCTBa ApeBECUHbI?
. 3awmTa OT rHUEHUS N TOPEHNA?

. Bugbl aHTMcenTnkos?
. NMnnomatepuansl nosy4yaemMble NPoLONbHOW pPacnnioBKON ODpPEBEH?
. Cnocobbl NPOnUTKN OT THUEHUA?



TEMA 7.

MONMNUMEPHBIE MATEPUAIIbI U I/I3L|,EJ'II/|F|(
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Nnactmaccobl. CocTtaBnsaowme nnacrtmacc.

MJITACTMACCHDI - 510 maTepuarnsbl, KOTOpbIE B KA4€CTBE HEODXOANMOM COCTaBMAIOLLIEN
coaepXxaT nonmmMep n obnagatoT NNacTUYHOCTLIO Ha onpeaeneHHOM aTane Npon3BoACTBa,

KOTopas TePSIETCA Mocre OTBepXXAeHUs nonMmepa.

Kpome noJfinmepa rnracrtMmaccbl MOryT cogepXatb. HalOJIHUTESb, I'IJ'IaCTI/ICbI/IKaTOp,

oTBEPOUTESb, crabun n3aTop, KpacuTterslb.

HAMNOJIHUTEJIUN moryT ObITb OpraHMYecKMMM U HEOpraHUYecKUMu matepmanamu. 3To

MOPOLLIKA, BOMOKHA, TKaHW, Oymara, APEBECHbIN LUMOH, CTPYXKKa U T.A4.

HanonHuTenu cokpallaoT pacxof A0pororo nonvMepa n obecneymsatoT onpenerneHHble

CBOWCTBa nnlactMacc, Hanpumep, MoBbIWAT TEMNOCTOMKOCTb, MPOYHOCTb U T.4.

MIMACTUPUKATOPDI - BellecTBa, NoBbilIAKOLLIME SN1IACTUYHOCTL NonnuMmepa u

YMEHbLUakUWKne ero XpyrnkocCTb.



OTBEPOWUTEJIU - BelecTBa, yCKOpsilOLLME MPOLIECC OTBEPXKAEHMSA NOSIMMEPOB U

oOpa3oBaHUsA NPOCTPaHCTBEHHOW TPEXMEPHOU CTPYKTYPbI.

CTABUJTN3ATOPDI - aHTMoKCcnaaHThl, BeLLecTBa, NpeaoTBpaLlatoLme npoLecc CTapeHus

nracTtMacc nog AeNCTBMEM COSHLA, KUcropoaa Bo3ayxa, Tenna u T.1.
NMATMEHTDbI - kpacawme BellecTBa, npuaaroLline pasnuyHble LBeTa nyactMmaccam.
AHTUINMWUPEHDbI - BelwiecTBa, nosBbilWaWnMe CTOMKOCTb MiacTMacc NpoTUB BO3ropaHus.

NMNOPOOBPA3OBATEIJIN - BewiecTBa, Mcnonb3yemble AN CO34aHUS ra3oHanofMHEHHbIX

nJ1acTukoB,

NMOJIMMEPDI - BewectBa, B KOMNO3ULIMOHHbLIX NilacTMaccax BbIMOMHAKLWNE POsib

cBA3yroLwiero, ecim rniactmk CoCtonT N3 oaHOro rnonnmmMmepa — ABJIAKTCA OCHOBHbIM MaTtepuasiom.
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OOwan xapakrepucTuka nosiumepos.

MOJIMMEPDI - BewectBa, MOMNEKyrbl KOTOPbIX NpeacTaBnsoT cobon uenb nnm
NPOCTPaHCTBEHHYIO PELLETKY U3 NocrenoBaTesisHO COeAMHEHHbIX OANHAKOBbIX rpynn aTOMOB,

NOBTOPAKOLLINXCA OonbLIOEe KONMMYECTBO pas.

MOJ'IeKyJ'IFlpHaﬂ MaccCa nonmmMepoB O4EeHb BEJTUKA - OT HECKOJIbKUX TbICAY A0 MUITJTMOHOB

KMCIOPOAHbIX €ANHUL,.




Knaccudukauma nonmmepos.

a) llo cmpoeHur oCHOBHOU ueru rosiumepbl 0ensamcs Ha
- KAPBEOLIETHBIE, uenn makpomMorsekysn KOTopbIX COCTOST NMLWb U3 yrrepoaa, - NosInaTuIeH

- ANOKCNAOHbIE, NOJIMSPUPHBIE TETEPOLEINHBLIE, B 0OCHOBHOW LIENX KOTOPbIX
nosiensitotcs rerepoatomsl (S, O, N ),

6) 1o e8HympeHHeMy CmpoeHUro rnonumepbl 0ersimcsi Ha
- IMHEWHBIE, cocTosime 13 AMUHHBLIX HUTEBUAHbIX MaKpOMOrneKyn, - NoSIMBUHUNXopUA

- MPOCTPAHCTBEHHDbIE, mexay makpomMmonekynamm KOTopbix 06pa3sytoTcst MpoYHble
nonepeYyHble XMMUYEeCKne cesa3u, - kapdbammg

JlnHenHble NnonuMepbl TepMONMacTUYHbI. [1pu HarpeBaHMM OHM 0OpaTMMO pasmMsaryaroTca , a
npy oxna)kaeHun BHOBb OTBepxdatTcs. Hambonee pacnpocTpaHeHHble TepMOMNNacTUYHbIE
NonMMepbl: NOMNITUNMEH , NONMUMPONWIEH , NONIMBUHUNXIOPWUA , NONNN300YTUNEH.

[MpoCTpaHCTBEHHbIE NONIMMEPLI TEPMOPEeaKTUBHLI. OTBEpXKAEHME UX MPOUCXOANT Mpu
HarpeBaHUM, NO3TOMY OTBEPXAEHHbLIV NOSIMMEP NPU HAarpeBaHUM He NePexXoauT B niacTnyeckoe
COCTOSIHME, a MOXET TOSbKO AeCTpyKTupoBatb. Haunbornee pacnpocTtpaHeHHbIe
TEPMOpPEAKTUBHbLIE NONIMMEpPLI: KapbamugHble, doeHonodopmansaernaHble, anoKengHble,
NONN3aOUPHLIE U KPEMHUN-OPraHNYECKHnE.



CnocoObI N3roToBrieHUsA NONIMMEpPHbLIX U3aenun.

KANAHOPUPOBAHME - cnoco6 dopmoBaHna uv3genun
B 3a30pe Mexay AByMSA BpallaloLlUMUCA Bankamu s
TEePMOMIAaCTUYHbBIX KOMMO3ULMKW A9 NOSTyYeHUA PYNOHHBIX,
NSIEHOYHbIX N INCTOBLIX MaTepuanos.

AKCTPY3UA - npogasnmnBaHme dopMOBOYHON MaccChl .

yepes MyHOLITYK 3KCTpyaepa - HacaakKy, / ‘\
COOTBETCTBYHOLLYIO MPOUnio mnsgenus. v\
[MpMEHATCH LUHEKOBbIE SKCTPY3UOHHbIE MALLWHBI, FELY-LEYS —
B KOTOpble nonimMmep nogaeTca B BUAE NOPOLLKA UNu e \J

rpaHynsTa. B akcTpyaepe nonumep HarpeBaeTcs
00 BSI3KOTEKYYEro COCTOSIHUS U BblAaBNMBAETCA Yepe3 MyHALUTYK.
OTM MeToaoM M3roTaBnMBalOT TPYObl, MOroHaXKHble W3Aenus, NNUTKAU, NNEHKN U T.A.

JINTbE NOA4 OABJIEHUEM ocyuiecTensaoT npy nonyyYeHum
N3OEnni U3 BA3KOTEKYYMX TEPMONMACTUYHBLIX KOMMO3ULUIA
METOLOM MHXeKUMK. [Nopuus pacnnaBneHHOM Macchl,
MONy4YEeHHON B NMUTbEBLIX MalUMHAX, NoA AaBNeHUEM
BNpbICKMBaeTcsa B opMy, rae oxnaxgaercsa n 6bICTpo 3aTBepaeBac.
OTm cnocobom nony4aroT geTanu Ans coeanHeHust Tpyo, cnoHbl, 0GNULOBOYHbLIE MITUTKMN.




TEPMO®OPMOBAHUE npounsBoadaT BakyyMHbIM U MHEBMATUYECKMM METO4AMM.

[Mpy BakyyMHOM TepMOOPMOBAHUN U3OENUS NOSyYarT U3 IMCTOBbLIX TEPMOMACTUYHbIX
3aroToOBOK, KOTOPbIE B NS1aCTUY4ECKOM COCTOSIHUM NOL4 BNUAHMEM BakyymMa NpUHUMaoT
KOHpurypaumo doopmbl.

OTMM METOAOM MNOJSyyatoT KpynHorabapuTHble TOHKOCTEHHbIE U3OENUS CIOXHOM npoduns -
BaHHbI, PaKOBMHbI, CMbIBHbIE BaYKMW.

[Mpn NnHEBMO (hOPMOBaHUM pas3MsirMeHHbIE 3arOTOBKM NMpeBpaLLaloT B U3AENUS C MOMOLLbIO
C)XXaToro Bo3ayxa. 2 =8

NMPECCOBAHMUE ocylwectBnaoT B oborpeBaemMblX rmapaBiiM4ECKUX nMpeccax npu
nepepaboTke CMecen Ha OCHOBE TEPMOPEAKTUBHbLIX NOSIMMEPOB.

npeCCOBaHMeM noJjiy4aroT ApeBeCHO-BOJIOKHUCTbIE W OpPEBECHO-CTPYXEYHble MNINThI,
CINOunCTbIE NINacTuKu.




OcHOBHbIe CBOMUCTBA NfacTmMmacc.
dusnyeckue cBomcTBaA.

NCTUHHAA MJIOTHOCTb nnactmacc o6bi4HO B 1,5...2 pa3a MeHbLUe, YEM Y KAMEHHbIX

mMaTepunanos.
MOPUCTOCTb nnactmacc perynupyetcsa B wmpoknx npegenax ot 0 go 95..98 %.
BOLAOMNOIMOLWEHWE nnactmacc He 6onee 1 %.
BOOOCTOMKOCTb nnacTtmacc BbiCOKas.
TEMJIOCTOMKOCTb 6onbluMHCTBa nrnactTmace Hesbicokas u coctasnset 100...200 C, Ho y
doTOpONNacToB U KPEMHUN-OPraHn4ecknx nonnmepos oHa gocturaet 300...500 C.
TEMNOMNPOBOOHOCTbL nnactmacc Huskasa ( A = 0,23...0,7Bt1/m C), y neHo- 1 noponnacTos
OHa 6rm3ka K TennonpoBOAHOCTU BO3AyXa.
KOQOPOUNLIMEHT TEMJ10OBOIO PACLWUMPEHUA B 5...10 pas Bbilwe, YeM Yy ApYyrux

MartepumariosB.



MexaHu4yeckmne cBoMCTBaA.
NMPOYHOCTDb nnactmacc onpegensieTcsl CBA3YOWMM MNOMMEPOM U 3arofHUTENEM.

MO[LYIb YNPYITOCTU nnactmacc npumepHo B 10 pa3 HUXe, 4em y 6eToHa 1 ctanu, no3Tomy
MM XapakTepHa BbiCOKasa Non3y4vyecTb U 4eopMaTUBHOCTb.




XumMunyeckme n msnko-xmmmyeckme CBOUCTBA.

XUMMNYECKASA CTOUKOCTD - 60MbLUMHCTBO NNAcTMACC CTOMKN K HEOPraHUYECKUM KUCMoTaMm
N Wwenoyam, HO B OpPraHWUYECKUX pacTBopuTensax, OnmM3kux nNo npupoge nonmmepy, MoryT
pacTBOPATLCS.

CTAPEHUE - navmeHeHne CTpyKTypbl M COCTaBa nonvmepa nog JeENCTBUEM CBETa, Kucropoaa
BO34yXa, HarpeBaHus, Npu 3TOM MOSABNAETCA XPYNKOCTb, MCYE3aET 3MaCTUYHOCTb, B KOHEYHOM
MUTOre HacTynaeT MofnHoe paspyLleHue.

BbIOEJIEHUE TOKCWUYHbIX BELWLECTB npoucxogut B pesynbrate nNpuCcyTCTBUS B
nonMMmepax MnpoaykTOB UX OECTPYKUMKN, NOABMSIOWMXCH U3-3a HapyLIEHNS TEXHOMNOMMYECKMUX
PEXNMOB NPOM3BOACTBA MOMIMMEPOB, a TaK e Ku3-3a BBOAUMMbLIX B niacTtmMaccy
HWU3KOMONEKYISPHbIX NPOAYKTOB (Nnactudukatopbl, crabunusatopbl U Ap.) B xngkom Buae
BCE MNOSIMMEPbI TOKCUYHBI.

FTOPKOYECTDb MNJNIACTMACC cBsizdaHa C ropr4ecTbio NOIMMEPOB KakK OpraHUYECKNX BELLECTB.
[obaBnsas B NnactMaccChbl aHTUMMPEHbI CHUXaKOT UX FOPHYECTb.

OKPALLUUBAEMOCTDb nonumepoB B pasnunyHble LBETa NpOM3BOOUTCA NYyTEM BBELEHUS
KpacuTernewn B ero pacnsas unu pacteop.



Buabli CTpoOUTEeJIbHbIX MaTepuanoB " u3genum n3 nnacrmacec.

Mo cpaBHEHWIO C APYrMMU CTPOUTENbHbIMK MaTepuanamm nracTmacchbl OOPOrM U
aeuunNTHbI, 4YTO 0OBACHSIETCS HegoCTaTOuHbIM 006bLEeMOM NMPOM3BOACTBA MOSIMMEPOB U UX
OTHOCUTENBHO  BLICOKOM  CTOMMOCTbIO. [103TOMY  OCHOBHbIM  TEXHMKO-3KOHOMUYECKUM
TpeboBaHMEM K CTPOUTENbHLIM MflacTMaccam SBMSIETCA MUHMMarnbHas MNONMMMEePOEMKOCTb,
T.e. MMHMMarnbHbIA pacxoq NonMMepa Ha eAvHWULY TFOTOBOWM MPOAYKUUN.

Knaccmbuxauml NOJIMMEPHbLIX MaTepuasrioB " n3genun.

. KOHCTpYKUMOHHO-0TAENOYHbIE MaTepuarnsl.

. OToeno4vHblie maTepuansl.

. Matepuanbl ans nona.

. TennonsonsunoHHbIE MaTepuansl.

. 'MopounsonsunoHHbIE U repMeTU3NPYoLLME MaTepuarnsbi.
. TpyBbl N cCAHTEXHUYECKNE N3enus.

. MpnmeHeHne nonnmepoB B BeToHAaX.

. Knen Ha ocHoBe nonnmepos.
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KOHCTpYKLIMOHHO-OT,D,eﬂO‘IHbIe MaTepuanbl.

CTEKJIOIMNJIACTUKHM - nucrtoBble maTepuansl, cogepXxaline B KayecTBe HanosIHUTens
CTEKNOTKAHb WM  CTEKIOBOJSIOKHO, B KayeCcTBe CBA3yWOLWEro - nonuadupsl,
doeHondopmanbaervgHble UNuM aNokCcuaHble  CMONbI, OTBEPXOAKLWMECS MNPU HarpeBaHun B

TpexmepHble CTPYKTypbl. briarogaps BbICOKOMY apmupytowemy adgekTy 3anonHuTens aTu
nnacTuku obnagarT NOBbILLEHHOW NPOYHOCTLIO.

NpuMeHeHne: OekopaTuBHasi HapyxHasi o6nuuOoBKa, YCTPOWCTBO KPOBENb, ANS

N3roToBJ1IEHNA BaHH, PaKOBWH, pr6, XUMUNHECKUX anrnapartos.

acn - APEBECHO-CTPYXE4YHble T[JIUTbl, codepXalwne B KaveCTBe HaroJiHUTESNA OpeBECHbIE
CTPYXKHW, a B Ka4yeCTBE CBA3yHOLLEro - Kap6aMI/I,EI,HbIe TeEPMOpPEAKTUBHbIE TMOJIMMEPHLI. ,D,Cl_l
MOTyT ObITb 0GNULIOBaHbI OEeKOpPaTUnBHbIMU MJIEHKaMU, NMNJIMTKaMn Un OCbaHepOBaHbl.

[NpMMEHEeHNE: KapKacHble W  LINTOBbLIE CTEHbl M Neperopodkn, B MebenbHOoM
MPOMBILLSIEHHOCTH.



OPEBECHOCNOUCTbIN NMINACTUK coaepxuT B Ka4ecTBe HamnoHUTENS APEBECHbIN LUMOH, B
KadecTBe cBs3ylowero - deHongopmanbaernaHble cMosibl. ATo Oonee npoyHbin U Bonee

BogocTorknn matepuan, yem [OCI1 npumeHeHne aHanorndHoe. U TOoT 1 gpyron matepwuan
HEeCKOSNbKO TOKCUYHbI.
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OTaeno4Hble MaTepuanbl.

BYMAXHO-CITOUCTbIA MINACTUK coctout wu3 15..20 cnoes kpadT-6ymarn Ha
deHondopmanbgerngHomMm ceasyowem U 1..3 CnoeB KpowLllen agekopatnBHom bymarun Ha
kapbammngHom ceBsaAsdyowem. OH obnagaeT BbICOKOM MOBEPXHOCTHOM TBEPOAOCTbO W
TEePMOCTOMKOCTbLIO nopsaaka 120 C.

I'IpmmeHeHMe mebenb Ans KyXOHb U BCTPOEHHas Mebernb, 06GnULOBKa CTONAPHbLIX U3AENUIA.

LUBETHbIE D,EKOPATVIBHbIE MINTbl U JINCTbl wn3 nonuctupona C MOHUMXEHHON
roptoyecTblo. OHUM MMUTUPYIOT OEPEBAHHYIO OONULIOBKY M3 LEHHbIX MOopod AepeBa, 4acTto C

pe3bboun, Hanpumep, gekopaTmBHblie naHenu " Nonudgopm".

NMOJINCTUPOJIbHBLIE TMJINTKU - BoOoo- 1 napoHenpoHuUaembl, XUMUYECKM CTOWKME, HO
roptodn. [MpUMeEHATbL MX HeNb3a AN 0BMMLOBKN 3BaKyaUMOHHbIX BbIXOOOB, CTEH, K KOTOPbIM
NPUMbIKAIOT OTONUTENBbHbIE U HarpeBaTernbHble NPUBOPLI, B AETCKUX yYpeEXOeHUSAX.

PEHOJIMTOBbLIE TJIMTKWU coctoaT 3 nopolwkoobpasHoro HanonmHUTens (KaonuH,  Tarnbk,
ApeBecHas Myka, cnioga) Ha dopmanbOerMaHoM CBSA3YIOLEM; NPUMEHSATCA AN ObnMUOBKM CTeH
MOMELLEHUN C XMMUYEeckon arpeccmnent. [lekopaTuBHbIE NIEHOYHbIE MaTepuarnsi.



BE3OCHOBHDbIE ToHKME nonuMepHblE MMNEHKN, OKpalUeHHble MO BCEW TOMLUMHE, UMEoLWME
PUCYHOK UNU TUCHEHWE C NULEBON CTOPOHbI M 4acTO C U3HAHKW CIon "HeymMuparoLliero” Knes,
NPUKPBITBIN CNeunanbHOM NErkoCHUMaroLencs dymaron.

[1lneHKu Ha ocHosge:

N3OTMJIEH - Ha BymakHyt0 OCHOBY HaHeCeHa MNOSIMBUHUNXITOPUAHAs NacTa ¢ NOCreayoLwmm
TUCHEHUNEM;
BITATOCTOVKME MOIOLWMECA OBOW - 06bl4HbIE 0601, € NULIA NOKPbITbIE TOHKUM CHIOEeM
NONIMBUHUNALIETATHOWN 3MYNbCUU;
JINHKPYCT - Ha Oyma)kHyr0 OCHOBY HaHeceHa nacTta rmudTanueBoro norunmMmepa c
nocrnegyrowmm pudneHnem. Ero MoXXHO okpalumBaTb MacriaHOM UNU CUHTETUYECKON KPaCKOW.
[MpuMeHsATCA OeKopaTUBHbIE MMEHOYHble MaTtepuanbsl ONs BHYTPEHHEW OTAENKU
NOMELLEHUN.
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NMOIrOHAXHbIE U3OEJIUA - nnuHTYCLI, penkn, NOPYYHU AN NeCTHUL, U T.4.

Hanpumep: nopyyHu w13 MONUBUHUIIXIOPUOHOM  MacTUOUUMPOBAHHOW KOMMO3ULINK
NpuBO3AT B OyxTtax. [ns ykpenneHns Ha MeTannnyeckux nepunax nopyyHn pasorpesator
npu 50...70 C B BoAe OO pasMmsaryeHns U cagsat Ha nepuna. [locne ocTbiBaHUA MOPYYEHb
NSIOTHO OXBaTbIBAET MeTarI.

[MfpMeHEeHNEe MONUMEPHbLIX MOMOHaXKHbIX W3AENUA MO3BONSIET 3KOHOMUTL OonbLUoe
KOSINYeCTBO OPEBECUHDI.




MaTepuansbi gnsa nona.

MaTepmanbl anda  nofna Moryrt ObITb PYINOHHbIE OCHOBHbIE U 6e3OCHOBHbIe, NMINTOYHbIE U
MaCTU4HbIE.

nyIOHHbIe mamepuaribl:

JIMHOJIEYM moxeT 6biTb 6€30CHOBHbLIN U C OCHOBOW (TKaHb, BOWSIOK, MOPUCTbLIN NONIMMED).
Hanbonee pacnpoCTpaHEHHbIM - MOSIMBUHUNXNOPUAHBbIN nnHoneymMm. K ocHoBaHuio nona
NIMHOMNEYM KPEernuTcsl C MOMOLLbI CneumnanbHbIX MPUKIIENBAKOLLNX MacTUK;, TMPUMEHSIETCA B
CYXUX NMOMELLEHUNSX;

PEJINH - pe3nHOBbIN NIMHOMNEYM, Y KOTOPOro SINLEBOW CITIOW BbINOSHEH U3 LIBETHOW PE3UHbI
Ha CMHTETUYECKNX KayvyKax, a HWKHUN -U3 OEBYIIKAHN3NPOBAHHOW pe3uHbl ¢ JobaBKon DUTYMa;
NPUMEHSIETCS B MOMELLEHNAX C MOBbILLEHHOW BIAXXHOCTbIO.
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Mnutkn ana nona pasmepom 300X300 MM TONWMHOM 2...5 MM BbINYCKAKOT pPasfnyHOro LBeTa,
YTO MO3BOMNSAET BbIMOMNHATL  MO3auyHble nonbl. W3rotaBnmMBawT  MX 4Yalle BCero Ha
NONIMBUHUNAXNOPUAHOM NOAMMEPE C HANOMHUTENSIMU, NnacTudukaTtopamMmm U NUrMEHTaMMU.

MacTu4HbIe Norbl - 3TO MOHONUTHLIE MOSMOBbLIE MOKPLITUS HAa OCHOBE NonnumMmepoB. MacTuku
MMEIOT KOHCUCTEHLMIO CMETaHbl N coaepXaT XUOKAN NOUMEpP, HamnomHUTENN N MUTMEHTHI.
HaHocAT Mx Ha cnnowHoe cyxoe ocHoBaHue nosia crnoem 0,5...1 cMm, nocne TBepAeHWs B
TedeHune 1...2 cyTOK obpasyeTcs cnsiowHoe 6eCcloBHOE NOKPbITUE Nona.

anMeHFII-OT MaCTU4YHbIE norsbl B YCINOBUAX CUJIbHbIX arpeCcCuMBHbIX BO3OENCTBUM
(XI/IMI/I‘-IeCKaﬂ, nmleBad, >KUBOTHOBOAYECKAA I'IpOMbILIJJ'IeHHOCTb) nJiinM MHTEHCNBHOIO N3HOCA.

lonbl u3 rosfiuMepHbIX Mamepuarsios U3HOCOCMOUKU, 6eCLuyMHbI, Kpacuebl, eucUeHU4YHbI,
mMexHOJ/10eU4YHbl, HO eOpr4YuU U docmaimoyHo 00,008U.



TennonsonsaunNoHHbIe MaTepuanbl.

Pasnuyatot AYencTble nyacTtmMacchbl, B KOTOPbIX MEJIKUE MNOPbl pPaCnoOfioXXeHbl
6ecrlops=|,1:|,quo, N COTOrMJ1acThl, B KOTOpPbIX BO3A4YyLIHblE MNOMMOCTN WUMEKT MNpaBUIlIbHYHO

reoMeTpr4eckyto opmy. “~_ o
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AYENCTBIE NMNMACTMACCHI pendaTcs Ha:

- MEeHOMNMnacTbl, KOTOPble XapaKTepU3ylTCH 3aKPbITbIMA  W3ONUPOBAHHBLIMU  MopaMn U
npeaHasHadeHbl Ans TENNOBOW N30MALNN,

- nopomnacTtbl, MeLine coobuiaromecs nopbl U NpeaHa3Ha4vYeHbl 4114 3BYKOU30J1ALUNN.

[MeHononucTtupon, MNeHononueuHunxnopug, NenononuypetaH, Munopa—BcneHeHHbIN Kapbamuna
- OTW NnacTMacchl BbIMYCKAlOT B BUOE XKECTKUX MNSIAT, KOTOpble NPUMEHSAITCA AN TEN0oBOM
N30MAUUN CTEH, MOKPbITUN, NEPEKPLITUN, B TPEXCITOMHBIX OrpakaatoLmnx KOHCTPYKLNAX.

COTOIMIACTDbI - ayenctble matepuansl, CTPYKTypa KOTOPbIX HarnoOMWHAET N4YesiMHble COTbl.
CTEeHKM COT MOryT ObiTb BbINOMHEHbI W3 pasnuMyHbIX NUCTOBbLIX Martepuanos (Oymara,
CTEKNOTKaHW, XxnonyatobymMakHble TKaHW, MeTannmyeckass donbra u T1.4.), NPONUTaHHbIX
nonimmepoM. CoTtornsiactel B KayecTBe TenmousonsaunMoHHOro martepuana MpUMEHSTCS B
TPEXCITONHbIX OrpaXkaatoLmnx KOHCTPYKLMAX.



M'mapousonsiuMoHHbIe MaTepuanbl U repMeTUKM.

[MOPOM30ONALIMOHHBLIE _MaTepuanbl - 3TO MNJNIEHKM Ha OCHOBE MONUITUNEHA,
NONMBUHUIIXNTIOpMAA, NonumaobyTuneHa v ap. Ona ycTpoucTBa CMMAOLIHOW rMapOM30onaUnmn nx
CKINenBatoT UM CBapuBatoT.

[INeHoYHble TNMOPOM3ONALMOHHBIE MaTepuanbl  OTNMYaloTCA  JONTOBEYHOCTHIO,
HaJEeXHOCTblO,  MPOCTOTOM MPUMEHEHUS!, HEBbICOKOM CTOMMOCTBIO W MalnblM pPacxoaom
nonvvepa.

[epmMeTunanpyoLine Mmarepuansl - 3To NacTbl, 3MacTUYHbIE MNPOKIIaLKA U NEHTHI.
MACTbI moryT 6bITb OTBEPXXOAAEMbBIMU N HEOTBEPXKOAEMbIMMU.

AJIACTUYHBIE TIPOKJIAOKW B BUMAE NMAOTHbIX WAW MOPUCTbIX MOMOC WU >KIyTOB
3aKnagblBaloTCs B CTbIKM MeXAYy NaHesnsiMu B CXXaToMm Buae.

YIJIOTHUTEJIbHBIE MPOKINALKW - neHTbl n3 neHononunypetaxa (YII1),
YIMNOTHUTEJIbHbBIE JIEHTbBI 13 BcneHeHHOW pe3wnHbl, NPONMTAaHHOW CMOSON

[TpumeHsomces rnpoknaodku u 1eHmael 0515 2epmemu3ayuu CmbIKO8 raHeriel, OKOHHbIX CMBOPOK
u Opyaux KOoHCmpyKuud.



TpyObl N caHTeXHUYecKue usnenus.

Kopo3noHHast CTOMKOCTb M Hebonbluas MMAoTHOCTb MracTMacc AaeT UM 3HaJYUTEmNbHble
npevMmyllecTBa nepea Metannamm B cdepe aIKcnnyataumm ux B KadectBe Tpyb wu
CaHTEeXHUYECKUX U3AENUN.

TPYBbI BbinyckatloT nonmMaTueHoBble, MONUMNPONUIIEHOBbIE, MNONMUBUHUNXITOPUOHbIE,
cteknonnactukosble. COeanHSAOTCA OHM CBapuBaHUEM, CKNeMBaHMEM UK Ha pe3bbe. [Ond
BCEX BUAOB NiacTtMaccoBbiX TPyO BbiNyckatoT daCOHHbIE AeTanu.

[MpymeHaoTCa TpyObl ANS  XONOL4HOro BOAOCHAOXEHWs, KaHanu3auuu, BOLOCTOKOB, ASIS
TPaHCMOPTUPOBKN MUHEPANN30BaHHbLIX BOL, arpecCuMBHbIX XWOKOCTEM 7 rasoB. K
HefocTaTkaM nnacTtMaccoBbiX TPy6 criegyet OTHECTU MX HU3KYH TensnmocTomnkocTb (60...90 C) n
BbICOKNW KO3 PULMEHT TENIOBOIO pacLUNPEHNS.

CAHTEXHUYECKUE WU3OEJIUA - cnunBHble 6adku, CMeECUTENN, PakoBUHbI, BaHHbI,
BEHTUNAUMOHHbIE peweTkn n 1.4. K ux OOCTOMHCTBaAM cnegyeTr OTHECTU JIErKOCTb, BbICOKYHO
XUMCTONKOCTb N BOOOCTOMKOCTb, MEXAHMYECKYID MPOYHOCTb, K HegocTtatkam - Manyo
NOBEPXHOCTHYIO TBEPAOCTb, B pe3ynbraTe Yero n3aenusi nNerko TepsitoT BHELLHUW BUA,.




NMpumeHeHMe NONMMEpPOB B TEXHONOMMU 6ETOHOB.

HpumeHeHue rioriumMepos 6 6emoHax npecneayem uesnib yrydwiumsb UX Kad4ecmeo. [108bICUmb
M0,003OCleOL7KOCITIb, fIPOHHOCMb Ha pacmsxXeHue u u3saub, u3Hocoycm0L7queocmb, XUMUYECKYHo
CmMoUKoCcmb, ro8biCUMb cUereHue ¢ paHee yriO’dKeHHbIM C/iI0eM 6emoHa.

NMOJIMMEPLEMEHTHbBIE BETOHbI - Hanbonee 4acto npyMMeHsIOT BogHblE AMUCNEPCUU
nonMBUHUNALUETaTa, nonuakpunara, CUHTETUYECKNX KaydykoB. CBOWCTBA: OYEHb BbICOKME
N3HOCOCTOMKOCTb U yaapHasi BA3KOCTb, BbICOKasl BOAOHENPOHMLAEMOCTb, BbICOKAs aaresunst K
OONbLUNHCTBY CTPOUTENBHLIX MaTepUanos.

[MpMeHeHne: CoopyXeHNEe B3ETHO-NOCAA0YHbIX MOSIOC, MOJIOB NPOMbILLMEHHbIX 30aHWUMN,
pe3epByapoB Ans BoAbl U HEPTENPOAYKTOB U TOMY NOAOBHOrO.

BETOHOIMOJIMMEP - 3to 3arBepaeBwuit  6GETOH, NPOMNUTAHHLIA MOHOMEpPaMu C
nocrnegywowen TepmMoobpaboTkon And OTBEPXOEHMA nonumepa. B pesynsrate pesko
NOBbLILLAETCA MNPOYHOCTb, MOPO30CTOMKOCTb, WM3HOCOCTOMKOCTD, BOJOHENPOHNLLAEMOCTb.
[MpumeHsoTca 6eToHONONMMMEpPDI TaK Xe, Kak MornnmmMepueMeHTHble DETOHbI.

NMNACTBETOH - 6eTOH, B KOTOPOM BMECTO MMWHEPAribHOrO BSDKYLLErO WCMONb3YyHT
TepMopeakTuBHbIe  cMoribl  (dpeHono-popmanbaervaHble, 9MOKCUAHbIE, NONMUAMUPHLIE) C
oTBepauTenem. TBepaeroT NNacTOeTOHbl B OBbIYHLIX ycrnoBusax 12...24 yaca, npu HarpeBaHUn
— 3Ha4YUTENbLHO BbICTpEE..

OTnnyuTenbHbIE CBOMCTBA NNMAacTOETOHOB - BbICOKAA XUMUYECKasi CTOMKOCTb B KUCIbIX W
LLieJTO4HbIX Ccpeaax, BbICOKaA MNPOYHOCTb Ha CXaTne u" n3rno, BbICOKaA MJIOTHOCTb 7
noBbllWLEeHHaA Ll,e(bOpMaTI/IBHOCTb, HO HEBbICOKasi TEMIOCTOMKOCTb U BbICOKasi CTOMMOCTb.

[MpumeHeHne: Ong yCTpoMCTBa 3alMUTHbLIX MOKPbITUA U U3FOTOBMEHUA KOHCTPYKLINUN,
paboTalonx B  YCNOBUAX XMMWYECKOM arpeccuun, AN PeMOHTa KaMeHHbIX U OETOHHbIX
9N1EMEHTOB.



Kneun Ha ocHOBe nonumepos.

Bogopasbasnsemble Kneun - aTo
[MBA (Ha ocHOBe MoONUBMHUMNALETATHON 3MYNbCUN) U
" byctunat" (Ha ocHoBe natekca 6yTagMeHCTUPONbHOIoO Kay4yka).

OTM Tunbl KneeB Haubonee  pacnpocTpaHeHbl B CTPOUTENbCTBE AN NPUKNENBaHUS
nuHoneyma, NiuToK, NUHKPYCTa.

Ha ocHoBe OTBEPXOAOLLNXCS XNOKNX ONMMromMepoB BbIMyCKalOT 3MNOKCUAHbIE,
nosiMypeTaHoBble, MoYeBUHOMOpManbaernaHole Krnen. OHM NMPUMEHSITCA NS CKNeMBaHUS
HeCYLLUMX KOHCTPYKUNW, ONS Hapy>XHOW OTAESKN.

Ha ocHOoBe pacTBopoB TepMOMacTUYHbLIX NOIMMEPOB B OpPraHUYeCKNX pacTBOpUTENSAX -
9TO HUTPOKNEN (PaCcTBOP HUTPOLENSIONO3bl B aUETOHE), PE3NHOBLIN KIen (pacTBOp Kaydyka B
OeH3nHe), NepxSTIOPBUHUIOBLIN KNen n gpyrme. NpnmeHeHne nx cneundnyHo.




KOoHTpoOnbHbIE BONPOCHI.

NMnacTtmaccsol. MNonumepb?
. Knaccudpumkaumsa nonmmepHbIX Matepmanos v Usgenumn.
. MexaHn4eckne cBOUCTBa nnacTmMacc.
. MaTepuans! Anga nona U3 NOfiIMMepoBs.

A WN =

. HanonHutenu. NMurMeHTsLI.

CnocoObl N3roToBNEeHUA NONIMMEPHbLIX U3OeNun.

. Xumuko—-cpunsnyeckne CBOUCTBa nryacrmacc.

. Tenrion3onsiiMoHHble MaTepuanbl U3 NOSIUMEPOB.

© N o O

9. NMnactudpukartopbl. Ctrabununsaropol.

10. du3nyeckmne cBomncTBa NnacrTtmacc.

11. lpuMeHeHne NnoNMMepoB.

12. TnapounsonsaLMOHHbIe MaTepuanbl U repMeTUKMN.



TEMA 8.
OPTAHUYECKHUE BAXY Ul HUE.

OpraHn4ecKkme BSKYIIME - 3TO CMECH BHICOKOMOJICKYJISIPHBIX HE(PTSIHBIX YIJIIEBOJOPOAOB U
UX COCIMHEHUH C CEPOU, KUCIOPOAOM U a30TOM.

Knaccuguyupyrom opeanuueckue esoicyuiue no cocmasy Ha:
BUTYMHBIE, coctosiue 3 HEeTAHBIX OUTYMOB WJIU U3 CIJIAaBOB HE(MTAHBIX U MPUPOIHBIX OUTYMOB;
JEI'TEBBIE, kaMeHHOYTOJbHBIE WJIN CIAHLIEBBIE;
I'VIPOKAMOBUGIE - npoayKThl COBMECTHOTO OKMCJIEHHUSI T'yIpPOHA U KAMEHHOYTOJIbHBIX Maced;
JNEI'TE- BUTYMHOIIOJIMMEPHBIE, conepskaiiuie KpoMe OpraHndecKoro BsOKYIIEro 100aBKy MoauMepa.

BaxHeililue cBOiiCTBA OPraHMYeCcKUX BSKYIIUX: THAPOPOOHOCTH, BOTOHEIPOHUIIAEMOCTh, CTOMKOCTD K JEHCTBHUIO
KHCJIOT, IIEJI0Yel, arpeCCUBHBIX )KUJIKOCTEH U Ta30B, CHOCOOHOCTh MPOYHO CIEIUISATHCS C KAMHEM, JEPEBOM,
METaJJIOM, IPUOOpETaTh MJIACTUYHOCTH MPU HATPEBAHUH U YBEJIMYUBATH BA3KOCTh MIPU OXTAKICHHUH.

HenocTarku oOpraHnyecKuX BSIKYIIMX: 3aBUCUMOCTH CBOMCTB OT TEMIIEPATYpPhl, XpYIKOCTh HPU OTPULIATEIBHBIX
TeMIleparypax, HU3KHE TEMIEPATYPbl pa3MATUY€HHUs, TOPIOYECTh, CKIOHHOCTh K CTAPEHUIO.

KpynnosepHuucras
noceinka

(nnenxo)\\\ OcHosa

nonumepHoe
B XXyuwiee

BurymHo-
nonumepHoe
BRXYyLLEee

Mnenka




BUTYMBI.

EI/ITYMI)I - 9TO CMECh METAHOBBIX, H&(I)TCHOBBIX, ApoOMaTUYCCKUX YTTICBOJAOPOIOB U UX
HCYTIJICBOAOPOAHBIX ITPOU3BOAHBIX.

ITo IMPOUCXOKACHHUIO 6I/ITYMBI ACJATCA Ha IPUPOAHBIC U HC(i)TSIHBIe.

ot g

Ilpupoonsie bumymsl yawe 6cmpedaromcs 8 8uoe OUMYMUHOZHBIX NOPOO U pedce 8 8UOE 3aledcell NoUmu
yucmoz20 bumyma.

HedTsapie OUTYMBI B 3aBUCUMOCTH OT CIOCO0a MPOM3BOACTBA MOJPA3ICISIOTCS HA QCTaTOYHEIE,

OKHCJICHHBIE W KPEKHUHTOBBIE.
OCTATOYHBIE BUTYMBbI o6pa3yroTcs B OcCTaTKe Mociie arTMOC()EepHO-BaKyyMHON MEPETOHKU
JIETKUX MaJIOCMOJIUCTBIX HE(DTEH.

OKHNCJIEHHBIE BUTYMBI nony4daroT OKHCIEHUEM OCTAaTKOB MepepadOTKu HEDTHU U TYAPOHA C
LIEJIBIO TIPUJAHUS UM OINPEACIICHHON BA3KOCTH.

KPEKMHI'OBBIE BUTYMBI o0pa3yiorcsi kak OCTaTOYHBIA MPOAYKT MOCIE KPEKUHTa
(XUMHYECKOTO PACIICIIIICHUS TSKEIBIX YITIEBOJAOPOI0B) TSKEIBIX CMOJIUCTHIX HE(TEH.

S ALl o P
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HE®TAHBIE BUTYMBI.
Kunaccudpuraums.

Hegppmsanvie 6umymot no éazkocmu oenamcsa Ha TBEPIbIS, BA3KUE W KUJIKUE OUTYMBI.

Kuokue 6 ceoro ouepeos oenamcea na mpu Kaacca:
cpennerycreromue (CI);
meieHHorycTetomue (MI), momydeHHbie pa30aBiIecHUEM BI3KHX
OUTYMOB;
MeieHHorycTeromue okucieHHsie (MI'O), moiayueHHbIe U3 OCTaTOYHBIX

WJIM YaCTUYHO OKHUCJICHHBIX HE(PTEIPOTYKTOB.

Ilo naznauenuro oOumymol oenamcsa Ha
CTPOUTEIIBHBIC,
KpOBEJIbHBIE,

HOPOKHBIC BASKUC U KUIKHUC,

TUIPOU3ONISIIUOHHBIE,
crielMajibHble (M3rOTOBJIEHUE JTAKOKPACOUHBIX MAaTepHUAJIOB).



XUMHYECKHH U IPYIIIOBOH COCTAB OMTYMOB.
BuTyMBI COCTOAT M3 CMECH BBICOKOMOJIEKYJISIPHBIX YITIEBOJOPOOB
mMetaHoBoro (CnH2n+2), nadrernooro (CnH2n), apomaruueckoro (CnH2n) psiioB u
HEYTJIEBOJAOPOAHBIX MPOU3BOJAHBIX.

I'pynnoBoii coctaB OMTYMOB.

[Tepedens HaliICHHBIX B OUTyMaXx YIIIeBOAOPOAOB cocTouT u3 6ojee 300 HanmMeHOBaHUM. BoInenuTs ke
WHIMBUAYaJbHBIC YTIIEBOAOPOIbI N3 OUTYMOB BeChMa CI0KHO. [ToaTOMYy 1151 McciieoBaHus CTPYKTYPHhI U CBOWCTB
OMTYMOB MOJB3YIOTCS, TaK Ha3bIBAE€MbIM, T'PYIIIIOBBIM COCTaBOM, T.€. BBIICISIOT OTJEIbHbIE TPYIIIIHI YIIIEBOJOPOIOR C
OoJiee UM MEHEE CXOIHBIMH CBOMCTBAMH.

MACIJIA - Cognepxxanue ux B outyme - 40..60 %. Macna onpenenstoT NoJIBMXKHOCTh U TEKy4eCTh OUTyMa.

CMOIJIbI - nerxoriaBKkue BSI3KOIIACTHYHBIEC BEIIECTBA TBEpIbIC Wi TomyTBepabie. Comepikarcs B OUTyMe B
kosnuectse 20...40 %, onpenensitor 3aCTUYHOCTh U PACTSKUMOCTD BSXKYIIETO.

AC®OAJIBTEHEI - tBepnpie HemnaBkue BemectBa. Comeprkarcs B Outyme B koaudectse 10...25 %, onpenenstor
MIPOIIECCHI CTPYKTYPOOOpa30OBaHUs, MOBHIIIAIOT BSI3KOCTh U TEMIIEPATyPOyCTOMYMBOCTh OUTyMa.

ACOAJIBTOI'EHOBBIE KUCJIOTHI 1 UX AHI'MJAPU/IBI - rycTtoii cMOJIMCTON MINM MACIISTHONM KOHCUCTEHLIMHU
BemectBa. Copepxarcs B ouryme B KoiaudecTBe 1 %, 3a cyeT mpucyTCTBUSA B HUX OOJIBIIOIO KOJIMYECTBA FETEPOATOMOB
ONPEAENIIOT MHTEHCUBHOCTh NPUIIMIIAHUSA BSDKYIIETO K KAMEHHBIM MaTepUaliaM.

KAPBEHBI U KAPBOUJIBI - TBepasie BeniectBa. Coaepxarcsi B OCHOBHOM B KPEKMHI-OUTyMax B KoJMuecTBe 1...2
%, TOBBIIAIOT BSI3KOCTh U XPYNKOCTh OUTyMaA.

I[TAPA®UH - TBepao€ BeliecTBo, MpH cofepkaHuu ero ooiee 3,5% CHUXKACTCS PACTSHKUMOCTD , YXYALIAETCS
CTPYKTypa W TIOBBIIIAETCS TEMIIepaTypa 3aTBEpIeBaHus OUTyMa.

Manetiwiue uzmeneHuss 8 UCXOOHOM Cbipbe U MEXHONL02UU €20 NepepadbomKu 6e0ym K U3MEeHeHUI0 COCmasa oumyma u
e2o ceouUcCms.



CBONCTBA BSI3KHX U TBEPIBIX BUTYMOB.

I[IJIOTHOCTD outymoB cocrasiser 0,8...1,3 r/cm3.
TEIIIOITPOBOJHOCTD nexwut B npeaenax 0,5...0,6 Br/m°C.

BA3KOCTD (TBepaocTh) 3aBUCUT OT TemnepaTypsl u onpeneinsercs no ['OCTy na
nenerpomMerpe npu 0°C wim 25°C no niyouHe norpyxeHus bl B OutyM. M3mepsiercs
BA3KOCTh B I'pajlycax MeHeTpanuu, onuH rpaayc neaerpauuu 111 = 0,1 mm.

PACTAKMMOCTD (m1acTUY4HOCTh) 3aBUCHUT OT TEMIIEPATYPhI U ONIPEALIAETCS Ha
ayktunometpe pu 25°C Ha o0pas3iax-BOCbMEPKAX; OHA XapaKTEPU3YETCs IIMHOU
pacTsikeHHs o0pasia J0 MOMEHTA €ro pa3pbiBa, B CM.

- Metannuueckas conbra 1

< (Yeunusawowmu cnomn

Knesiwuiica cnou

"Baummaﬁ nneHka

Metannuyeckas conbra



TEMIIEPATYPA PASMATIYEHUSA onpenensercs Ha mpubOope "KoJblo 1 map" u
COOTBETCTBYET TOM TEMIIEPATYpPE, KOIMIA COCYJIbKa U3 OUTyMa KOCHETCS HUKHETO
nvcka npuoopa. OHa SBIISIETCS BEPXHUM TEMIEPATYPHBIM IIPEICIIOM IPUMEHEHHUS
outyma. : :

JIEINSE

i &J%gié)aq;;;ggz_g;

TEMIIEPATYPA XPYIIKOCTH - 3T0 Temmieparypa, IIpu KOTOPOH MOSBISICTCS
nepBasi TpeIlMHa B TOHKOM CJIo€ OMTyMa, HaHECEHHOIO Ha CTAIBHYIO IJIACTUHKY
CTaHJAAPTHOTO MPUOOpa P €€ U3rude U pacrpIMICHUU. DTO HUKHUN
TeMIIepaTypHBIN Mpejiesl MPUMEHEHUsS OuTyMa.

TEMIIEPATYPA BCIIBIIIKH - 3T0 TemmepaTypa, Ipd KOTOPOU ra3000pa3HbI
MPOAYKTHI, BBIJCISIIONIMECS U3 OMTyMa IPH HarpeBaHWH, 00pa3yIOT C BO3AYXOM
CMECh, BCIIBIXMBAIOIIYIO HA KOPOTKOE BPEMS IPH NOJHECEHUH K HEM OTKPBITOTO
oras. OHa nexut B npeaenax 230...240°C.



BOJIOYCTOMYMBOCTDH U TUIPOD®OBHOCTD - BaxHeiiine cBoicTBA GUTYMOB,
ONPEACIAOMINE NX MMPUMEHEHHE JJIs1 THAPOU3OIALUOHHBIX MATEPHUATIOB.

KOT'E3USI - cBolicTBO, XapakTepu3yrolee MPOYHOCTh BHYTPEHHEHN CTPYKTYphl OMTyMa.

AJT'E3US - cBOMCTBO, XapakTepU3yIOIlee MHTCHCUBHOCTh MPWIMIAHUS OUTyMa K
PAa3JIMYHBIM MAaTEPUATIAM.

XUMHNYECKA I CTOMKOCTD xapakTepH3yeTcsi CTOHKOCTBIO K PACTBOPAM CONSHOM
KUCITOTBI 10 25%, ykcycHou 1o 10%, menoun 1o 50% xoHueHTpanuu. MeHnee CTOUKH
OUTYMBI K OKCHJIaM a30Ta, CoAepKaliuMcs B atMmocepe, a Takke K JICHCTBUIO
KOHIIEHTPUPOBAHHBIX KUCJIOT, B OPTaHUYECKUX PACTBOPUTEIAX OUTYMBbI paCTBOPSIIOTCS
XOpOLIO.

CTAPEHUE - noBbllieHHE XPYNKOCTH U CHUKEHHE THAPO(HOOHOCTH MO ACHCTBUEM
CBETA, KUCIIOPOAA BO3/1yXa, OBBIIICHHBIX TEMIIEPATYP 34 CUET YMEHBIICHUS COIEPKAHUSA
CMOJIUCTBIX BEILIECTB U MACEIL.

CTOMKOCTD ITPOTUB THUEHNS sipko BhIpakeHa Y GUTYMOB.

[ —




MAPKHNPOBKA CTPOUTEJIBHBIX 1 T'MIPOU3OJIALIMOHHBLIX BUTYMOB.

Mapka OuTyMa ycTaHaBIMBAETCS MO TEMIIEPATYPE €T0 pa3MsITUeHHUs, IO BI3KOCTH MIPU
25°C, pacTsKUMOCTH M TEMIIEPATyPE BCIBIIIKH.

MapkupoBka OUTyMOB BKJItoUaeT OykBeHHbIe HHACKCH (bH — Outym HedTsiHOM
ctpoutenbHbiii, BHK - Outym HedTsaHON KpOBEIbHBIN) U UL, YUCTUTETH KOTOPHIX
YKa3bIBACT TEMIIEPATYPY PA3MITYECHHS, & 3HAMEHATEND - CPEITHEE 3HAYCHUE BSI3KOCTH B
rpagycax NeHeTpalnm.

Mapku ctpoutenbubix oOurymon: bH 50/50,
BH 70/30,
BH 90/10.

Mapku kpoBenbHbIx OuTyMOB: BHK 45/180,
BHK 90/40,
BHK 90/30.




JNET'TH.

JAEI'TU - Bsa3Kkue XUIAKOCTH - MPOAYKThI KOHASHCALMH JETYYHUX BEIIECTB, 00pa3yroIIuecs
IIPU CyXOW MEPErOHKE KAMEHHOTO M Oyporo yIjs, iepeBa C 11eJIbI0 MOJyYEHUs KOKCa,
MOJTYKOKCa U ra3000pa3HOro TOILIUBA.

XUMHUYECKUN COCTaB JIETTEM OYECHB CIIOXKEH, MPEUMYIIECTBEHHO 3TO YINIEBOIOPOIbI
apoOMaTUYECKOIO psifia U UX MIPOU3BOAHBIE C KUCIOPOIOM, A30TOM, CEPOM.

Ceonicmea oezmeii
[JIOTHOCTD
TEIUIOIIPOBOIHOCTD
BA3KOCTD (TBepnocts)
PACTSXKUMOCTD (mnacTuyHOCTS)
TEMIIEPATYPA PASMSITUEHUS
TEMIIEPATYPA XPYIIKOCTU
TEMIIEPATYPA BCIIBIIIKU
BOZIOYCTOMUYMBOCTD U TUIPO®OBHOCTD
KOI'E3U4

AJITE3US

XUMUYECKASI CTOMKOCTbD
CTAPEHUE

CTOMKOCTbD ITPOTHUB T'HUEHU S

makue jce, KaK y Oumymos, 00HaKko OoHU 001a0arm MeHbulell menio- u
n02000yCMOUYUBOCHIbIO, M.E. NOGLIUIEHHBIM CHAPEHUEM, YO NPUBOOUN K NOAGICHUID
XPYRKOCIU U PACMPECKUBAHUIO.

IerTH 00J1a1a10T MOBBIIICHHON aaAre3mneii.



CMEIIAHHBIE BSIKYIIIME HA OCHOBE BUTYMOB M JIET TEM.

BUTYMHO-JAEI' TEBBIE
BUTYMHO-JEI TEIIOJIMMEPHBIE

HpI/IMeHSIIOTCSI OPraHUYCCKHEC BAXKYIIHUC OJIA IIPOMU3BOACTBA aC(i)aJ'IBTOBBIX U OCT'TCBBIX OCTOHOB U pacTBOpPOB, AJIA
IMPOMU3BOACTBA ICPMCTHU3UPYIOIUX MATCPHUATIOB, I KPOBCIBbHBIX W THAPOU3OIALIMOHHBIX MAaTCPHUAJIOB.

AC®AJIBTOBBIE U IET'TEBBIE BETOHbBI U PACTBOPBI.

AC®DAJIBTOBBIM BETOH - 3TO HCKYCCTBEHHBI KAMEHHBIA MaTeprajl KOHIIIOMEPATHOTO CTPOEHUS, IOJIyYEHHBIN B
pe3yJibTare 3aTBepeBaHUs PAlMOHAIBHO MOJI0OPaHHON CMECH OPTraHUYECKOrO BSKYIIEr0, MUHEPAJIBLHOTO MOPOIIIKA,
KPYIHOTO U MEJIKOTO 3amoiaHUTeNs (1eOHs U MeckKa).

[To Ha3HayeHunto acanbTOBble OETOHBI AETATCS HA JOPOXKHBIE, a3POAPOMHbBIE, THIPOTEXHUUECKHE,

IPOMBIIIEHHOTO Ha3Ha4€HHsI (YCTPOKWCTBO MOJIOB U TUIOCKUX KPOBEJb TPOMBIIUIEHHBIX 31aHUM, CKJIAJ0B, FapaKen U T.
71.), E€KOpaTHBHBIE (7151 YCTPOUCTBA pa3AeNUTEIbHBIX MONOC, A O(OpMIIEHHUS TIOIAACH U T.11.).




MarepuaJsbl s acaabToBOro 0€TOHA.

BAKYIIEE - OuTyMbl IOPOXKHBIE BA3KUE U KUIKHE.

MMHEPAJIGHBIN ITOPOIIIOK - TOHKOMOJIOTBIE M3BECTHSIK, JIOJIOMUT, MEN, acOECT,
nuiak. CMeChb MUHEPAIBHOTO MOPOIIKA C OMTYMOM Ha3bIBaeTCsl aC(haIbTOBBIM BSKYILIHM.

MuHnepaabHbI MOPOIIOK 00ECIIEYMBAET MEPEBOl OUTYMa U3 0OBEMHOTO COCTOSIHUS B
TOHKO - TJIEHOYHOE, YTO 3HAYUTEIBbHO OOJIEr4acT paBHOMEPHOE paclpeiesicHue Outyma B
MUHepalibHOU cMecH. [Ipu 3ToM MUHEpaIbHBIN OPOIIOK COKpaIllaeT pacxod OuTyma,
MOBBIIIACT TEMIIEPATYPY pa3MArdeHusi ac(ajabTOBOrO OETOHA, BOAOHEIMPOHUIIAEMOCTD,
IIPOYHOCTHh MOPO30CTONKOCTb.

[IIEBEHD - KpyIHbII 3alI0JHUTEIb, MOJYYAOT U3 IIPOYHBIX U MOPO30CTOMKHUX TOPHBIX
NOPOJ, OH BBIMOJHAET POJIb HECYLIErO Kapkaca B ac(haibTOBOM OeTOHE. /[(nameTp 3epeH
meoH 5...40 mm.

[HECOK - MeNnkuil 3amoJIHUTENb; JJ1 ac(PaabToBOro OETOHA UCIIOIb3YIOT YUCThIC
MPUPOHBIE M UCKYCCTBEHHBIE MECKH, C COJIepKaHUEM MbLUIK He 0osee 3 %, ¢ pazMepoMm




IIpousBoacTreo acgajabTOBOr0 OETOHA.

Ac(hanbTo0ETOHHYIO CMECh TOTOBSIT Ha 3aBOJIE IIYTEM BECOBOIO JO3UPOBAHUS BCEX €€ COCTABISIONIUX
C TIOCJIEIYIONIUM TepeMernrBanreM. [lepen nepemenmBaneM 3amoJIHUTENIN U OUTYM HarpeBaroT 10
ompesereHHON TemmnepaTyphl. [0ToBy10 acaibTOOETOHHYIO CMECh Ha MECTO YKJIAJIKU TTPUBO3ST B
aBTOCaAMOCBaJIaxX, 3aT€M €€ C MOMOIIbI0 ac(PaIbTOYKIIaIUMKa YKIIAIbIBAIOT HA MIOATOTOBICHHOE
OCHOBaHWE W YIUIOTHSIOT MOTOPHBIMH CTaTHUYECKUMH KaTKaMu (Maccou 5...14 T) unu Gornee
3¢ PeKTUBHBIMU BUOPOMOTOPHBIMHU KaTkamu (maccoi 0,5...4,5 T).

[To TexHOIOTrMYECKUM OCOOEHHOCTIM U BUAY HPUMCHACMOI'O 6I/ITYMa aC(l)aJ'IBTO6eTOHHBIe cMECHU
ACIATCA Ha TOPAYHUC U XOJIOJAHBIC.

OcHOBHbBIE CBOHMCTBA aC(l)a.]'II)TOBbIX 0eTOHOB.

[MPOYHOCTD achanbToBbIX OETOHOB, B OTJIMYUM OT IIEMEHTHBIX, CHJIBHO 3aBUCUT OT TEMIIEPATyPBhl,
HO ac(anbTOOETOHBI Jy4Ille YEM IEMEHTHbIE MPOTUBOCTOAT KOPPO3HH.

HOPUCTOCTD ux xonebnercs or S 10 7 %. I[lnoTHble OETOHBI MPAKTUYECKH BOJAOHETIPOHUIIAEMBI
U 00Jaal0T BBICOKOM MOPO30CTOHKOCTHIO.

BUOCTOUKOCTD achanbTo0eTOHOB XapaKTEPU3YETCsl CTOMKOCTHIO K BIUSIHUIO OaKTEpUH,
pazyararolux CJI0KHbIE OpraHudeckue BemiecTBa. s ee yBenuueHus B acGaibTOBbIA OETOH
00aBISIOT AHTUCEIITUKHU.

[IIEPOXOBATOCTD Y CJIBUTOYCTOMYMBOCTD onpenesioTcs ComepKaHueM B MUHEPAIbHOI
4acTH 1eOHs, MUHEPAJIbHOIO MOPOIIIKa, MECKa U OMTyMa M YBEJIUYUBACTCS C IMOBBIIICHUEM JIOJIH IICOHS.




JAEI'TEBETOH.

Jlerre0eToH - 3TO aHAJIOTUYHBIN ac(haIbTOOETOHY Marepuajl, B KOTOPOM B Kauy€CTBE BSIKYIIETO
UCIIOJIB3YIOT KaMEHHOYTOJIbHBIE WJIM COCTABJICHHBIE JETITH.

I[To cBoiicTBaM J1erTe0ETOH ycTynaeT achaibTOOCTOHY, 001a0an MeHbUiell NPOYHOCHIbIO NPU
Corcamuu, MEHbuiel U3HOCOYCHOUYUBOCHIbIO U MENJIOCMOUKOCMbIO, MEHbULEU
ammocgepoycmouugocmuio. I1py 11uTeTHOM BO3ACHCTBUU BOABI U3 JETrTEOECTOHA MOTYT BBIMBIBATHCS
HEKOTOPbIE€ PACTBOPUMbBIEC KOMIIOHEHTHI AerTei (heHobl), 00nagarone TOKCHYHOCThIO U OTPABIISIONINE
IPYHTOBBIE BOJIbI U BOJIOEMBI.

JIerTi HHTEHCUBHO TMOJBEPraroTCs CTAPEHUIO, IOTOMY CBOMCTBA JeTrTeOETOHOB CO
BPEMEHEM M3MEHSIOTCS B OOJIBIIICH CTEIIECHU, YeM y achalbTo0eTOHOB. /erre0eToH MeHee
IJACTUYCH, MOATOMY 00JaJaeT MOBBIIICHHON XPYIKOCThIO B CPABHEHUH C
ac(aabToO0ETOHOM.

Jleemebemon noopazoensiemcs Ha YKa1aobl8aembvlil 8 20pauem COCMOSHUU U 8 XOLOOHOM COCIMOSHUU.

MunepanbHble MaTepHaibl A1 Aertre0eToHa U TpeOOBaHUs K HUM TaKHE e, YTO U JJIs
ac(anbToOeTOHA.

Jleecmebemon npumensarom 051 yCmpoucmea NOoKpblmull Ha 00po2ax 6MopoCcmeneHHO20
3HA4YeHUs U 6 HEeHACE/IeHHbIX NYHKMAX.

PCICWZ@Opbl CICQI?aJlbWZOGble u 0ezcmeswvlie OMAUYAIOMCS 0N DEMOHO8 omcymcmeuem 6 Hux
KPYNHO2CO 3AaNOJIHUMEIIA. Hx NPUMEHAIOM 6 OCHOBHOM 6 Kadecnee ZM()pOM3OJZ}ZI4MOHHle
mamepuaioes.



I'EPMETHU3UPYIOIIIME MATEPHUAJIBI.

CTpOUTEABHBIEC TEPMETHKM - 3TO MATEPUAIbI, MPEIHA3HAYCHHBIC 11 TEPMETU3AINN
CTBIKOB Hapy>KHBIX CTCHOBBIX MaHeJIell MW OJIO0KOB, YCaJOUYHBIX U TEMIIEPATYPHBIX IIIBOB
3JIaHUU. S S

KnaccuuinypyroT repMeTUKH Ha:

- BYJIKAHU3UPYIOIIHUECS MaCTBhlI,
- TaCTORIACTUYHBIE MACTUKH,

- HpO(i)I/IJ'IBHBIG 9JIACTUYHLBIC ITPOKIIAAKH.

TpeboBaAHUSI K TEPMETHUKAM:

- BJIAro-, Napo- ¥ rO30HEMPOHUIIAEMOCTb,
- TEIJI0- U MOPO30CTOUKOCTb,
- COXpaHiITh CBOM CBOMCTBA B TEUEHHME BCETO CPOKA SKCILUTyaTaI[UU 3IaHUS.



I'epmeTKH Ha OCHOBE OUTYMA.
MACTHUKA
I[TOPOU30IJI

I'MAPOU3OJIALINOHHBIE U KPOBEJIBHBIE MATEPHUAUJIBI.

FI/IQQOI/IBOHHQI/IOHHBIG W KPOBCJIbHBIC MATCPHUAJIBI - 9TO MATCPHAJIbI, OGJ’I&I[&IOH_II/IG
BOAOHCIIPOHNITACMOCTBIO BO,Z[OYCTOﬁ‘-II/IBOCTBIO Impu JJINTCIbHOM BOS,Z[GfICTBHH BOJbBI, a

TaKXe MOBBIIICHHON XUMUUYECKON U (PU3UKO-MEXAaHUYECKON CTONKOCTBIO.

O0sacTh IPUMEHEHUS ITUX MaTEepUaioB BECbMa OOIIMpHA:
- 17151 HAPY>KHOW ¥ BHYTPEHHEH 3alllUThI TOA3EMHBIX COOPYXKEHUM - (PyHIaMEHTOB,
KOJUUJIEKTOPOB, TOHHEJEHU - OT BO3AEUCTBUS I'PYHTOBBIX BO;

- I yCTPOMCTBA MIIOCKOW W OOBIYHOUM KPOBJIH;

- 11 3aJIeJIKU M TepMETU3aLUU CTHIKOB U OTBEPCTUN CTPOUTEIIBHBIX 2JIEMEHTOB;
- 1151 U30JIALIMU BOJAOXPAHUIIUII, BOJIOEMOB, OACCEHHOB U T.II.

- IS 3aIUTHI KOHCTPYKLUU POE3KEN YaCTH MOCTOB U UX OIIOpP;

- U1 U30JEIOUA B THAPOTCXHUYCCKOM U UPPUTAIMOHHOM CTPOUTCIILCTBC.



Knaccnglzmcagﬂﬂ TUAPOU3OJIAIIMOHHBIX M KPOBCJILHBIX MATCPUAJIOB:

10 BHEIITHEMY BHUJY - PYJIOHHAs,
MacTUYHas,
JAKOKpaCOYHas;

10 CIOCO0Y YCTPOMCTBA - OKJIEEUHas,

OKpacoyHasl,
MPONUTOYHAS,
UHBEKIIMOHHAS,

JIUTas.



PYJIOHHBIE MATEPHUAJIBI.

PynonHbie MaTepuabl KIacCu(GUIUPYIOT:

10 UCTIONIb3YEMOMY BSDKYIIEMY Ha OUTyMHBIE,
OUTYMHOpPE3UHOBEIE,
OUTYMHOTIIOJTUMEPHBIE,
JErTebIE,

JerTeONTYMHBIE,
JerTe0UTYMHOIIOIMMEPHBIE;
II0 COCTaBy KOMIIO3UIIMHA HA OCHOBHBIE,
0€30CHOBHBIE.
1. PysioHHBIE OMTYMHBIE MATePHUAJIbI.

PYBEPOW/I - KpoBENbHBIM KAPTOH, NMPONUTAHHBIN JIETKOIUIABKUM OUTYMOM, C HAHECEHUEM C 00EnX
CTOPOH TYTOIUIABKOTO OWTyMa C HAIOJIHUTEIEM U TIOCHIITKAMHU.

[Tochinku MOTYT OBITH KPYIHO3EPHHUCTHIE, MEJIKO3EPHUCTBIE, UelTyiidarble, catoasHble. OHU MOBBILIAIOT
aTMOC(epOCTOMKOCTE, MOHIKAIOT BO3TOPAEMOCT PyOeponsa, IPeAOTBPALIAIOT CIUIAEMOCTh €ro B PYIOHAX,
YJIy4IIAat0T BHEIIHUW BUJ KPOBJIH.

Hanonuurenu B BUJi€ TOHKUX MOPOILIKOB U3 U3BECTHSKA. TOJOMUTA, TaJIbKa, KOPOTKOBOJIOKHUCTOrO acOecTa
U T.I. BBOJSTCA B MOKPOBHBIH CJION TYTOIJIaBKOTO OUTyMa JIJisl MOBBIIIEHUS TEIJIO-, BJIaro-, CBETOCTOMKOCTH
pyOepoua.

PyGepona nemsiT Ha Mapkd B 3aBHCHUMOCTH OT Ha3HadyCHWsI (KPOBEILHBIN, MMOAKIAI0OYHbIN), OT Beca | M
KkpoBesibHOro kaprtoHa (500, 400, 350, 300 r) ¥ Bua NOCKINKHU JUILEBOU CTOPOHBI.

Py6eponn Boimtyckarot 14 Mapoxk:

PKK-500A, PKK-400A (b, B),
PKM-3505(B), PKY-350b (B),
PIIM-300A (b, B), PIIII-300A (b,B).

bykBa P o3nauaet B mapke - pyoepous, Oyksbl K u I - KpoBenbHBINM UM TOAKIAI0YHBINA, TPEThU OYKBbHI K,
M,II, u Y - BuA NOCKIIKU - KPYITHO3EPHUCTAsI, METTKO3EPHUCTAs, MbIJIEBUIHAS U Yellyivaras, uudpsl - Bec 1 m
KpPOBEJIBHOIO KAPTOHA.

IIprmenenue: 111 COOPYKEHMSI CKaTHBIX M IOJIOTHUX KPOBEIb B BUAE MATKOTO MHOTOCIIOMHOTO KOBpA.



CTEKJIOPYBEPOMU/] - cTEKJIOBOIOKHUCTHIN XOJICT C JIByXCTOPOHHUM OUTYMHBIM
nOKpbeITUEM. JIuiieBas CTOpoHA C KPYIHO3EPHUCTON MIIA YEUIYWUYATOM IOCHIITKOH,
HYDKHSIS - C MEJIKOW WJIH TIBIJICBUAHOM MOCKINMKOM. OH Oosiee cToek 1 0osiee MpoUeH B
YCIIOBUSIX IOBBILIEHHON BIIAXKHOCTH.

[IpuMeHeHne: KPOBEIBHBIA MaTEpHUAN U OKJIECUHAS] TUAPOU3OIISIINS.

[TEPTAMUJH - 6ecriokpoBHBIM pPyJOHHBIA MaTepuai — KPOBEIbHbBINA KapTOH,
NPONUTAHHBIA HEPQTAHBIM OUTYMOM. [IpuMeHsieTCs 111 HMXKHUX CJIIO€B KPOBEJIBHOTO
KOBpa.

TTMAPOU30JI - 6ecriokpoBHBIN OMOCTOMKHI MaTepuan — acbecToBasi Oymara ,
nponuTaHHas HePTSHBIM OMTYyMOM. BhIlyckaeTcsi AByX MapoK:

['U-I" - rtugpor3on s U30JISIUHUU MMOA3EMHBIX COOPYKEHUM, MOA3EMHOMN YacTU
BBICOTHBIX 1 MHOTO3TAXHBIX 3JaHUM, AaHTUKOPPO3UOHHOW 3AIIUTHI METAJUINYECKAX
TpyOOIIPOBOJIOB (KPOME TEILJIONPOBOJIOB);

['N-K - rugpon30n KpOBENBHBIN IS INIOCKUX KPOBEIb.

Jlns iprkienBaHysi ONTYMHBIX PYJIOHHBIX MaTE€PUAIOB MPUMEHSFOTCS MACTUKH -
cMech He(PTSIHOTO OMTyMa, HAMIOJHUTEIISI M aHTUCENTUKA. B COOTBETCTBUM C
TEMIIEPATypOr TEIMJIOCTOMKOCTH MAaCTUKH BBITyCKatoT miaTu Mapok: MBK-I" - 55 (65,
75, 85, 100).

HAIUTABJIAEMbBIM PYBEPOU]L - kpoBenbHBIM Marepuaj, MUMEIOUIUN C
W3HAHKHU TOJICTBIN CJIOM TyTOIIaBKOTO OutyMa. [Ipu yCTpoiCTBE KPOBIH C MOMOIIBIO
TOPEJIKU PACIUIABIISIIOT YTOJIIECHHBI HYDKHUM CII0M U pyOepou 1 MPUKIIEUBAETCS K
ocHOBaHM1O. [IpomsBoguTenbHOCTh yBEennunBaerca Ha S0 %, pe3Ko MOBBIIAETCS
Ka4eCTBO KPOBJIM U €€ CABUIOYCTONYMBOCTD, UCUE3AET CE30HHOCTh PalOT.



PyﬂOHHble 6VITYMHOpe3MHOBbIe MaTepuarnbl.

OOJIbIMOUN3OJ1 - oByXCrnonHbln matepuar, COCTOSLWNMA U3 TOHKOW pudbneHoun nnm
rmagkou antoMUHUEBOW (OONbIK, MOKPbLITOW C HUXHEN CTOPOHbI BUTYMHOPE3NHOBbLIM
COCTaBOM, YTO [eflaeT ero BOAOHENPOHMLAEMbIM U JONTOBEYHbIM, HE TpedyroLnm
yXxo4a B Te4EeHUM BCEro CpoKa aKcrnyartaunu.

[TpmeHeHne: yCTPONCTBO KpOBErb, Napon3onaumn 3gaHnnm 1 COOPY>KeHUN,
repMeTm3aunm CTbIKOB NaHenen.

N3O0J1 - 6e30CHOBHbLIN PYNOHHbLIN rMOPOU30NAALMOHHBLIA MaTtepuarn, Nony4YeHHbIn
NPOKaTKOW CMecn: He(PTAHOro Gutyma,

[EeBYNKaHN3NPOBAHHOW Pe3uHbI,
MWHEpParnbHOro HanonHUTENS.
aHTMCEeNTMKa U nnactudukartopa.

N3on ponroseyHee pybeponaa B ABa pasa, anacTuyeH, buocToek, Mano normnoLaer
BRary.

[TpuMmeHeHne: onsa OKNeevYHoM rmapon3onsaunm rmapoTEXHUYECKUX COOPYXKEHUN,
baccenHoOB, pes3epByapoB, MoABanoB, 4S9 COOPYKEHWUS MIOCKUX KpOBeErb, ANs
aHTUKOPPO3NOHHOM 3aWmTbl TPYOONPOBOAOB.

anKﬂeMBaeTCFI Ha XOJ104HbIX UM ropAYnX MaCTUKax nod T1eM Xe Ha3BaHUeM.

BEPN30J1 - 6e30CHOBHbLIN PYNOHHbBIN TMAPOUN30SALVMOHHLIM MaTepuarnn, nonyvyaemMbin
NPOKaTKON CMecn: He(pTAaHoro butyma,

ApobrieHon pe3nHbl,
acbecrTa,
nnactndomkaropa.
6O°I(S:p1430n ctoek K 40% cepHomn kucrnote n 20 % consiHon KACNoTe 4o TemMnepaTypsl
[MpmeHeHue: Ansa 3aluTbl OT KOPPO3UM NOA3EMHbBIX METANNMYECKNX KOHCTPYKLMIA
n TpybonposoaoB. [Npuknensaetca 6pm3on Ha OUTYMHOPE3NHOBOW MaCTUKE.



PyﬂOHHble HOHMMepH06MTyMHbIe MaTepuarnbl.

OKAPBWT - pynoHHbIN KpOBENbHLIA MaTtepuarn, COCTOSALLNN N3 KPOBENbHOIO
KapTOHa, MponuTaHHOro GUTYMOM, C MOKPOBHbLIM CioeM NofIMMepbuTyMHOM
KoMnoauuum "éuten” - cmecu ctpouTesribHblX 6UTYMOB C 3...5 % CUHTETUYECKUX
Kay4yKOB 3TUNEHMNPONUNEHOBLIM, STUITEHNPOMNUITEHOBOANEHOBbLIM), OTNIMYAIOLLMXCH
HeBONbLIOW CTOMMOCTbBIO, BbICOKMM MacTUUUMpYOWmM 3dEKTOM U BbICOKON
aTMOC(epOyCTONYNBOCTLIO.

APMOBWTETI - maTepnan, aHanornyHbin akapouTy, apmMmpoBaHHbIN
cteknoxonctom (BBIN) wunun cteknocetkon (CCC-3). ObnagaeT noBbILLEHHOW
BOOOYCTOMYNBOCTbLI, MOHUXEHHOW MTHUTOCTHOCTLIO.

ApMOGUTEN NPUMEHSETCA ANS OKIIEEYHON rMapon3onALUA A0NTOBEeYHbIX
COOPYXXEHUA.

OJIACTOBUT - 6€30CHOBHbIN PYNOHHLIM MaTepuarn, M3roTOBIEHHbIN MyTEM
KanaHapupoBaHMA U3 MacTukm "dmnten" ¢ NoBbILLEHHBbIM COAEpPXXaHNEM CUHTETUYECKOTO
Kayyyka (0o 25 %),4to npugaet emy OonbLUY NPOYHOCTb U MOPO30CTOMKOCTb.

[MpuMeHsieTcs Kak u3on n 6puson.

nOﬂMMepHO6MTyMHbIe MaTtepuarbl OTIINYarTCA OT YNCTO 6I/ITyMHbIX yBeﬂMHeHHOIZ
TOSILLMHON ﬂOKpOBHOI7I Macchbl, NOBbILLEHHOWN 3M1aCTUYHOCTLIO NnpPn HN3KNX
TemMrepartypax (6naro,u,ap$| NMPUCYTCTBUIO B KOMMNMO3NLNN CUHTETUHECKNX KayHyKOB U
HN3KOMY BO,EI,OI'IOFHOLLI,GHI/II-O). 3Ha4YnTENBLHOE NX OOCTOUHCTBO B TOM, YTO MX MOXHO HE
HaKnenmBaTtb, a HarJ1aBn4aTb nMpu NoMoLn OorHeBbIX UJTU I/IH(bpaKpaCHbIX (bOpcyHOK,
NCNoJib3ys TOSICTbIN I'IOKpOBHbIIZ crnon nnbo cam Martepuar

OrHeBO€e HannaBneHMe pPesko MOBbILLAET KAYECTBO OKNEEYHOW rMapon3onaumnm,
CABUIOYCTONYMBOCTb MOKPbITUS, MPON3BOOUTENBHOCTL, a TaK Xe No3BondAeT nsbexarb
CE30HHOCTL pabor.



PynoHHble gerreBbie maTtepuansl.

TOMNb KPOBENbHbIW - pynoHHbI matepuarn, 3roToBReHHbI
NPOMNUTKOW M MOKPbLITUEM KPOBENbLHOIO KApTOHAa KAMEHHOYToNbHbIMU
OerTaMu ¢ HaHeCeHMEM Ha NoBEPXHOCTbL Cros MUHepPanbHOW
NOCLINKU (KPYNHO3EPHMUCTO UITN MECOYHON).

Tonb ¢ kpynHo3depHucTon nocbinkon (TKK-400 n TKK-350)
NPUMEHAETCH ONS BEPXHEro Crosi NTOCKMX KPOBeSb, TOSb C
neco4yHon nocbinkon (TKIM-400 n TKI1-350) - ans kpoBenb
BPEMEHHbIX COOPYXEHUN, rTMAPOU30MALMN PYHOAMEHTOB U OPYrnX
YacTen COOPYKEHUN.

rlpI/IKJ'IeVIBaI-OT TOJ1b Ha ropAa4vnx aerreBblX MaCTUKax.

TONb-KOXY n TONb MMAPOU3ONALUMOHHBLIN BbIMyCKaloT
6€e3 NOKPOBHOro CNOA U NOCLINOK. Cnonb3yoT Ux Kak
nogKknagoYHbI MaTepuar nog Tofb Npu YCTPOUCTBE MHOIMOCITOUHbIX
KpOBErb, a TakK XXe Ansd napo- n ruapounsonsiymu.

Tonb MeHee OONroBeYveH, YemM pybdepouna, Tak Kak gerteBble
BsXKYyLLMe "cTapetloT” bbicTpee, YeM BUTYMHbIE, OAHAKO boriee
brnocToek u gelesne pybepounga.



OerrebnTyMHbIe PyroOHHbIE MaTepuanbl.

LertebntymHble matepumansl Nosy4vyarT MNPONUTKON
KPOBESIbHOro KapToHa aertrem (npegorepallaroLmm
rHUEHME KapTOHa) C nocriegyouwmmMm HaHeCEHUEM C 00eunx
CTOPOH HEPTAHOro BUTYMa C NOCLIMNKON.

[IpMeHeHne: ona coopyXeHUA MHOFOCNOUHbIX
MNIOCKNX N BOOOHANIMBHbLIX KPOBESb, OKITIee4YHOU
rMapon3onaunmn n Naponsonaumum Ha Xono4HbIX U ropaYvnx
BUTYMHbIX MacTuKax.

D,erTe6VITyMHOI'IOJ1VIMepH bi€e PYJIOHHbIEC MaTepUuarlibl.

[TJIEHKW T OBb (nonumepaertrebuntymuas) v MNPOB
(nonumepaerrepe3mHobuTymHas) - cosgaHHele B CCCP
rMOpon3onsUnMOHHble MaTepuarbl, KOTopble
NMPUMEHSIOTCA ANA rMOpPon3onsuum MarucrtpanbHbIX
raso- U He@TeNpPOBOOOB.

OHun obnagatoT 0oNbLWON MeXaHUYECKOW NPOYHOCTbIO
Ha pacTsXeHne, KOPPO3MOHHON CTOUKOCTLIO U
BMOCTONKOCTBLIO, YCTOWMYMBOCTbLIO B MHTEPBAne
Temnepatyp -50...+60°C n gonroBe4yHocTb 50 ner.



MACTUYHbIE MATEPUATbI.
Ha ocHoBe 6uTymMa npuUroTaBnmnBealoT LUTYKaTYpHbIE MacTUKW, COCTOALLNE U3 CMecn BUTyMa ¢ MUHepanbHbIMA - HaMoMHUTENSMMU.

MuHeparsnbHble HAaNONHUTENN - 3TO MOPOLLKN (TOHKOMOMOThIE TarbK, U3BECTHSIK, ONOMUT, 305bl TOC) 1 BONMOKHUCTbIE MaTepuarnb! (Tanbk
1 MnHepanbHas Bata). CogepkaHue nx B Mactukax obbi4HO coctasnseT 20...60 % oT maccel butyma. HanonHutenu nosbIwaroT
TEMMOCTONKOCTb U TBEPAOCTb OUTYMa, YMEHBLUAIOT €70 pacxop.

Mo cnocoby NpYMEHEHUsI MaCTUKK OENATCS Ha ropsiume 1 XonogHble. fopsiuMe MacTUKU NPUMEHSIIOTCSA C MPEABapUTENbHbLIM
nogorpesomM Ao 160°C; xonopgHble - 6e3 nogorpesa, ecrnv TeMMNepaTtypa okpyxatoLero Bosayxa Beiwe 5°C, u ¢ nogorpesom go 70°C, ecnu
Temnepartypa Hwke 5°C.

MOPAYME MACTUKWU cocToaT n3
GUTYMa ¢ MUHEpPasIbHbIM MOPOLLIKOM,
GUTYyMa C Pe3VHOBBLIM MOPOLLKOM,
BUTYMa C MUHeparbHbIM NMOPOLLKOM U MOMMMEPOM.
HaHocsT ropsiuvMe MacTvky ¢ MOMOLLbIO acansToMeTa Uik LUTYKaTypHOro arperata cuctemMbl CamyeHko B 2...3 crosi HabpbI3rom.

an/IMeHeHMeI 6VITyMHbIe MacCTUKN Cry>KaT and yCTpOVICTBa nnTON LIJTYKaTypHOIZ rmapounsondauun, ansa n3rotoBrieHUd aCCbaJ'IbTOBbIX
n3gennn (I'IJ'II/IT n T.I'I.); 6VITyMHOpe3I/IHOBbIe n 6MTYMHOHOJ'II/IMeprIe MaCTUKK Cciy>KaT Anda yCTPpOUCTBa 6e3pyﬂ0HHbIX KpoBeérlb,
rmapon3ondaunn N B Ka4eCcTBe MNMpuknenBarLlero martepmnana.

HepocTaTtku ropsaumx MacTtuk:
- C ropsuMMu MacTvkamu TpyaHo paboTaTtb.
- ropsiume MacTMKN MOXXHO HaHOCUTb TOMbKO Ha CyXyH MOBEPXHOCTb, MHAYe rMapomnsonaumsa cnesaert "J4ynkom".
XONOAOHBIE MACTUKU -XAMacT - cmecn BUTYMHBIX 3MYIIbCUOHHbLIX NAcT C MUHEPAaNbHbLIMWU HAaMNOTHUTENAMW.
BUTYMHbIE 3MYNbCUOHHBIE MNACTbl COCTOAT U3
Butyma, amynbratopa, BoAbl Unu
outyma, amynberatopa, natekca CKC, Bogbl.
OMynbraTopbl - 370 BbICOKOAMCNEPCHbIE MUHEPanbHble MOPOLLKW: FIMHA, XpU3oTun-acbect, agnatomuTel, nssects, COB n Ap.

XonogHble MacTUKU FOTOBSIT HA MeCTe NpoBeAeHNst paboT, A06aBnsAs K rOTOBbIM OMTYMHBLIM 3MYIbCUOHHBIM NAacTam MUHEPArbHbIE

MOPOLLKW - HAMOMHUTENN.
[MpMeHeHMe XonogHbIX MaCTUK:

- ONs rmapomsonsaLmmn NodbiX 4OCTAaTOMHO TPELLMHOCTONKMX MOA3EMHbIX COOPYXXEHUIA, NPU apMUPOBaHUKN CTEKITOCETKOM - N B COOPHOM
Xene3obeToHe;

- ONS BHYTPEHHEW MMOPOU30SISLIMN B YCIIOBUSAX OTPbIBAOLLErO Hanopa;

- ONS aHTUKOPPO3MOHHOM 3alLnTbl GETOHA B YCrOBUAX CynbdaTHOW, MOPCKOW, MarHe3vManbHOW U BbiLLenavmBatoLLen cpeabl;

- OIS COOpYXXeHWs1 6e3PYNOHHBLIX KPOBESbHbLIX MOKPLITUMA.

HenocTtaTkun XonoaHbIX MacTuK:

- Manasi NpOYHOCTb,

- HegocTaTovHas TPELLMHOCTONKOCTb,

- 3NIEKTPOMPOBOOHOCTb, YTO UCKITHOYAET UX NMPUMEHEHME A1 aHTUKOPPO3MOHHON 3aLLUThl METAIITMYECKUX KOHCTPYKLIMIA;

- Henb3s NPON3BOAUTbL PaboThl MpU TEMMEpPAType OKpy»KatoLero Bosayxa Hwke 15°C (He BbICOXHET HaHeCeHHas MacTuka).



JIAKOKPACOYHbIE MATEPUAIJIbI.

buTymMHble (acdanbTOBLIE) NaKW - 3TO pacTBOPLI
buTyma B Nerknux opraHmndeckmx pactsopurensax. OHu
OAaT BOOOCTOMKME MIMEHKU YepHoro ueTa. [pumeHsaoT
X ONs aHTUKOPPO3MOHHOU 3aLUUTbI MeTannn4ecknx
TpyO, AeTanen caHTEXHUYECKOro obopyaoBaHus n ap.

XOJIOQHAA TMAPOUN3OJTIALUNA cocTtout n3
BUTYMHOro naka, MMHepanbHOro HanosTHUTENS U
MAMYUTENSA - paCTUTENBHOIO Macra, KOTopoe COXPaHSEeT
3N1acTUYHOCTb MOKPbLITUA HAa Mopo3e. HaHocAaT ee
HabpPbI3roM UNU MansiPHOW KNCTbIO.

[OPAYAA TNOPOUN3OJIAUNA nponssogutcs
pacnnasrfieHHbIM 6uTymom ¢ Temnepartypon 6onee 100°C
METOOOM Habpbl3ra U3 Kpackonynsra.

EI/ITyMHbIe JTaKOKpaCoO4yHbl€ COCTaBbl MPNMEHAKTCAH
TOJIbKO Ha OTKPbITOM BO3lyXe, TaK KaK OHN OYEHb
TOKCUYHDbI.



KOHTPOJIbHbIE BOINPOCHI.

1. [1aTb onpegeneHne opraHMYeCKUM BSKYLLIMM.

2. K kakomy Bnay matepmnarnoB OTHOCUTCS —
®OJIbINOUNIOIJI.

3. MacTtnyHbie nonsbl.

4. [laTb onpeneneHne dbutymam.
5. PynoHHble maTepuansi.

6. K kakomy Bugy marepuanoB OTHOCUTCA —
OKAPBUAT.

/. [latb onpeaerneHne HePTAHbIM BUTymam.
8. [laTtb onpeneneHne Oertam.

9. K kakomy BMAOy matepuanoB OTHOCUTCH —
[MOAPOUIOIJI.



TEMA 9.
JIAKOKPACO4YHbIE MATEPUAIIbI

JIAKOKPACOYHbIE MATEPUAIJIbI — BA3KO-Xnaknue cocrtaBbl, HQHOCUMbIE
Ha NOBEPXHOCTb KOHCTPYKLUMNA TOHKUM CITOEM, KOTOPbIE YEPES3 HECKOSbKO
4acoB OTBepOEBaloOT, 06pasys TOHKYHO MIEHKY, NPOYHO CLENSISAIOLLYIOCS C
OCHOBaHUEM.

OCHOBHbIE KOMMNOHEHTbI JTAKOKPACOYHbIX MaTEPUanoB:
CBSA3YIOLLME;
NUTMEHTHI;

BCMoMoraTenbHble BelecTBa _
(pacTBopuTEnN, pasdaBnTenn, HaNoONMHUTENN, "




Ceasyrouwune

CBasywoLime — nneHkoobpasyoLline BeELLECTBA,
obecneymBalroLne CLENSIEHNE B KpAaCOYHOM COCTaBe
YacTul, NUrMeHTa Mexay cobon n obpasyrLime NpoYdHbIe
NSEHKN HaA OKpallMBaeMOU NMOBEPXHOCTUN C BbICOKOW
are3aven K OCHOBE.

Obpa3soBaHue NakoKpaco4YHOU MIEHKU NPONCXOOUNT:

1)nnbo, B pesynsrarte ncnapeHus nerkoro
pacTBOPUTESIA U3 KPAaCOYHOro COCTaBa,

2)Nnbo, B pesyribTate BbICbIXaHUS KPacOYHOro
coCTaBa, COMpoBOXJatoLLerocs nepexonom fMHENHbIX
MOJIEKYST CBA3YIOLLEro B TPEXMEPHbLIE NMPOCTPAHCTBEHHbIE
nosiMmepbl.

K nepBomMy Tuny CBA3YHOLLINX OTHOCATCS:




Jlaku — 370 pacTBOpbI NIIEHKOO6PAa3YLLINX BELLECTB (NMPUPOAHbLIX UM CUHTETUYECKUX CMOT,
6UTYMOB, onNndbl) B NETYYMX PacTBOPUTENSNAX, KOTOPbIE MPU BbICbIXaHUN 0Opa3ytoT NPOYHYIO,
TBEpPAYH, MPO3paYHyto, GNEeCTALLYI NMEHKY.

INNakn moryT ObITh:
CMOSISiHblE U MaCNAHO-CMOMAHbIE;

CUHTETUYECKNE — PaCTBOPblI CUHTETUYECKNX MONUMEPOB B OpraHNYeCKUX pacTBOpUTENSX;
KaHU(OnbHbIE,;

OUTYMHbIE;
CMMPTOBbLIE NaKn N NONUTYPLI.
Ko BTOpomy Tuny CBA3YIOLNX OTHOCATCS: Onnddbl, KNen, aMyrbCuun.

Onudbl MoryT 6bITb HaTyparnbHble, NOMNyHaTyparbHbIE U UCKYCCTBEHHbIE.

HatypanbHble onudbl — npoaykTebl HarpeBa 4o 160-2700C («Bapkny) pacTUTENbHbIX
BbICbIXaloLWMX Macen (NbHAHOro, KOHOMJSIIHOro, TYHroBoro). [NneHka obpasyeTcs B pesynbraTe
OKUCIIEHNSA KMCNOPOAOM BO3yXa TOHKMUX CITIOEB ONUQbI.

MonyHaTypanbHble onud bl — NPOAYKTLI «Bapkny, (Npu Temnepatype nonumepusaumm 3000C)
pacTUTENbHbIX Macen — NOACONHEYHOro, COEBOIO UMK XOMNKOBOrO. YNIOTHEHNE Macen
AOCTUraeTCcsl OKUCINIUTENbHON NonMMmepusaumen, nyTem npogyBaHus Yepes cnon macna
pa3baBnsalT 40 XUAKON KOHCUCTEHL MM OpraHNYeCKMMU PacTBOPUTENSMM.

[MonyHaTypanbHble onngbl ObIBaLOT:

Onuda-oKcorb, OKCONb-MoNMMepu3oBaHHas, okcorb-cMecb. OHM coaepxaT 0o 45% opraHnyeckux
pacTBopUTEnen, No3BoNAT 9KOHOMUTbL UCXOAHbIE Macna U NPUMEHSATCA Hanbornee LNPOKO.




UcKycCcTBEeHHbIe onndbl Nony4vatoT XMMNUYecKkon obpaboTkon
PasfiMYHbIX OpraHNYEeCKNX BELLIECTB U MOTryT coaepXaTtb
pactutenbHoro macna ot 0 go 35%.

Haunbonbliee npuMeHeHme NosnyyYnnm ankugHble onuasi:
rmudptanesas, neHtadgtanesas, cocroswme ns 50% ankngHom
ocHoBbl 1 50% yauTt-cnuputa, onimda cuHToNnoBas u onuda
KapOOHOrb.

rlpl/l nepexoge OoT HaTypalibHbIX OJ'II/ICb K UCKYCCTBEHHbIM
COKpalwaeTCA BpeMA BbICbIXaHUA KPAaCO4YHOIo CoOCTtaBa, HO U
3HAYNTEJIbHO CHUXaeTCA Kav4eCTBO MNMOKPbITNA, €ro AOJITOBEYHOCTb.
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KIeu :
- XXMBOTHblE€ — Me3P0Bbl, KOCTHbLIN, KA3EUHOBLIN;

- pacTuTernbHble — AEKCTPUHOBBLIN (MOoNy4varoT B pesyrnbsrare
0bpaboTkn Kpaxmana Kncnotou, unu HarpesaHunem npm 150-20000C);

- UCKYCCTBEHHbIE — METUNLIENMIONO3HbIN,
KapOOKCUMETUMNLIENITIOMNO3HbIN;

- CUHTETUYECKME — UCTONb3YIOT B BUAE dMYNbCUM UMW BOOHbIX U
CMUPTOBbLIX PACTBOPOB: NONMMBUHUNALIETATHBLIN,
OyTaaneHCTUPONbHbIA, NONMMETUNAKPUNATHBIN.
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NMUrmMeHTLI

MUurMmeHTbI — TOHKOAUCNEPCHbIE LUBETHbIE MOPOLLIKAU, HEPACTBOPUMbIE B

I'IJ'IeHKOO6pa3yI'OLLI,MX BelleCTBax Ui opraHN4YeCKmnxX pacTtBopUTENAX,
HO CNOCOOHbIE paBHOMEPHO CMeLWNBaATbCA C HUMWN.




Knaccudmkaumsa nurmeHToB

HEOPTAHUYECKUE MUITMEHTbI:

MPUPOOHLIE NU2MEeHMbI - 1071y4arm U3MeIbYeHUEM U OMMyYU8aHUEM
20PHbIX MOPO0, cooepKawux ApPKooKkpaweHHble MuHeparssl. [1o spkocmu u
HacblWeHHoOCMuU KoJsiepa ycmyrnarom UCKYCCMBEeHHbIM rnuaMeHmam u
0COBEHHO opa2aHU4YeCcKUM.

benble NnMrMeHTbI: Men, KaosnH.

XKenTble: oxpa, cueHa.

KpacHble: CypuK XernesHbl, MyMUA.

KopuyHeBble: ymbpa.

YepHble: nuponto3nt MnO2, rpadut.

UCKyCcCMeEEeHHbIe NnueMeHmbI — r1osiy4yarom n3 MmHeparnbHOro Cbipbs NyTem
CITOXXHOU Xumu4deckou repepabomkul.

benble nurmeHTbl: 6ennna UMHKOBbIE, CBUHLIOBbLIE, TUTAHOBLIE, NIMTOMNOHHbIE,
N3BECTb.

XKenTtble: KpOH UMHKOBbLIW, KPOH CBUHLIOBbLIN.

KpacHble: KpOH KpacHbIN, MyMUA UCKYCCTBEHHAs, CYPUK CBMHLIOBLIN, pedokcang.
3enéHble: 3ereHb CBUHLIOBas, XpOMOBas, LUMHKOBAs U OKCUA XpoMma.

CuvHKe: ynsTpamapuH, nasypb MansipHas.

UEpHble: caxu.




METANNMNYECKUE MUITMEHTBI.

L okpacku Mmemarnnu4ecKkux KOHCMpYKUuUU 4acmo rnpuMeHsirom
Memarnu4yeckKue rnopowKu: armoMuHUes8yo rnyopy u 30510mucmyro
rnyopy (nopowok 6poH3bl), Komopbie obriadarom 8bICOKUMU

ceemo-ammocgepo- U aHMUKOPPO3UOHHOU CMOUKOCMAbIO.

OPrAHUYECKUE MUIMEHTDL.

3Mmo opa2aHuU4YecKue cuHmemu4ecKkue Kpacsaujue seujecmaea,
obradarowjue 8bICOKOU Kpacsuwel U Kporouwel crnocobHocme|o,
qucmbIM U SPKUM C8€mMoM, ceemo- U ammocgepocmouKkue, HO
dopoau, He 8bICOKas WEeI04ecmoUKoCma.

L‘|eprIe NMNrMEHTblI — HUTPO3NH

CuHne — nHpatpeH

KpacHble — nutonbLiapnsx

[onyOble — oTanounanuToBble

3erneHble — TanoumMaHUToBLIE

Lrs cmpoumerbHbIX KpacokK UCIosib3yom arasHbIM 0bpa3om

HeopeaaHu4Yeckue nuameHmsl ecrieocmauu ux bonbuweld ammocgepo-
U XUmMu4yeckou cmoukocmul.




CBoKcTBa NUTMEHTOB

1.Kpacsauasa cnocobHOCTb — 3TO MHTEHCMBHOCTb OKPAaCKU, XapakTepuaytoLascs
MUHMMaIbHBIM KONTIMYECTBOM NMUIMeHTa, HeobxoaMmMoro Ans npuaaHusa 6enon Kpacke pKoro
LIBETHOIO TOHa.

2.YKPbIBUCTOCTb, UK KPOLOLLAsA CMOCODHOCTb — 3TO KOSIMYECTBO NMUIMEHTA B
KpacsiLem coctaBe, CNnocobHOE NepeKkpbliTb KOHTPACTHbLIN LIBET NOBEPXHOCTU B 1 M2.

3.QMCHQDCHOCTILI'II/IFM6HT8 BINMUSAET Ha BCE €ro OCHOBHbIE CBOMCTBA. YeM TOHbLUE
nomMors, TeéM Bbllle YKPbIBUCTOCTb N KpacHdllas CNOCOOHOCTb.

[MpupoaHbie NMrMeHTbl uMetoT pasmep YacTtuy 0,5 — 40 Mkm, nckyccteeHHble 0,1 — 2 MKM.

4.MacnoemMKoCTb — CNOCOOHOCTb NUIrMEHTa yaepXXneartb onpeaeneHHoe Konm4ecTBo
Macna. XapakrtepuayeTtcsa KkonndectBom macrna (B % no macce), kKotopoe Heobxoanmo
006aBUTb K MUIMEHTY AN NOMNyYeHUs1 KpaCoYHOW nacTbl. Yem MeHbLle macna (onudebl), Tem
BbILLIE CTOMKOCTb KPAaCO4YHOIo MOKPbLITUS 1 BonbLle YKPbIBUCTOCTb NUIMEHTA.

5.CBeTOCTOMKOCTb — CNOCOOHOCTb NMUIMEHTa COXPaHATb CBOW LIBET MO BO3AEACTBUEM
cBeTa.

6.AHTMKODDO3MOHHaﬂ CTOIZKOCTIL— nJin naccmsmpyrowimne CBOMCTBA NMUIrMeHTa —
cnocobHoCTb AaBaTtb NOKpbITUA Ha MeTariyl, HageXxHo 3alnarLline ero nNnoBepxHoCTb OT
OKNCI1EHUA.

7.ATMOCEepPOCTOMKOCTb — CMOCODHOCTb NUIMEHTA, HE N3MEHSA LBETA,
NPOTUBOCTOATb BO3AENCTBUIO aTMOCHEPHbIX PakTOPOB: KUCopoaa Bo3ayxa, CEPHUCTLIX U
APYrnx rasoB., a Takke rnornepeMeHHOMY 3aMOPaXXMBAHUIO N OTTaMBaHUIO, YBITAXXHEHUIO U
BbICbIXaHUIO.

8.Xumunyeckasa CTOMKOCTb — CNOCOOHOCTb HE U3MEHATHL NepBOHAYanbHOro LBETa Noj,
BO34ENCTBMEM LLEMNOYEN U KNCOT.

9.0rHecTomMKOCTb — CNOCOBHOCTL HE pa3pyLllaTbCHa N HE N3MEHATL CBOW LIBET OT
BO3AENCTBMS BbICOKMX TEMMEpPATYP.

10.5e3BpeAHOCTb NUrMeHTa — 0cobas OCTOPOXHOCTb COGMNIOAAETCA NPU NPUMEHEHUN
MUrMEHTOB, COAEpPXaLlMX COeaUHEHNSA CBUHLIA, MeM.




BcnomMoraTtenbHble MaTepuarsnbl

1.PacTBOopUTEnn - STO XMOKOCTM ON19 pacTBOPEHUS
NOSIMMEPHbIX CBA3YHOLWMX U NpnaaHns MandapHOM KOHCUCTEHLUN
YCTOTEPTLIM KpacKam.

PacTBoputensiMu crniy>xaT Nnerko ynetyunBaroLlmnecs opraHn4yeckme
XUAOKOCTW: yanT — CANPUT, CKUNUAAap, aueToH, CoNnbBEHT — HadTa,
Hedpac C — 50/170 v ap.

2.Pa3baBuTenu — XXnakocTu, He pacTBopsitoLLnE
NreHKoobpasyoLme BELECTBA, a NULLb YMEHbLUAKOLLNE BA3KOCTb
Kpaco4HbIX BewecTB. Pa3baButensimum cnyxat onvdbl Min macnsiHble
9MYIbCUWN TUMA «BOAbl B Macriey.

3.HanonHuTenu — BbICOKOANCNEPCHLIE Benble MUHEParsibHblE
NOPOLLUKN, BBOOAT AN SKOHOMUW MUTMEHTA, NpuaaHnNa Kpackam
NOBbILLEHHOW KNCIIOTO- N OTHECTOMKOCTU. 151 HApYy>XHOW OKpacKu
NPUMEHSIIOT NMOPOLLKKN Tskenoro wnata (BaS04) n tanbka. Ang
BHYTPEHHEWN OTAENKN NPUMEHSIOT Doriee aelleBble — TOHKOMOSOTbIE
MEr, U3BECTHSAK, IUrC.

4.CuKKaTUBbI — BELLIECTBA, CNOCOBOCTBYOLLNE BbICTPOMY
NNEHKoOBpa3oBaHMIO N «BbICLIXaHMIO» MacCsiHbIX Kpacok.
CukkaTnBamu cnyxat — COfnM OKCMOOB CBMHLA, MapraHua, kobansra
NI pacTBOpPbI APYrMX MeTanIM4YECKNX Coren XNUpHbIX KUCIOT B
OpraHNYeCcKUX pacTBOpPUTENSX.




Kpaco4Hble cocTaBbl.

B 3aBucumMoCTK OT BUAa CBA3YHOLLEro KpaCo4Hble
COCTaBbl OENATCA Ha.

- MacnsHble Kpacku;
- aManu;

- NaKw;

- 9MYIbCUOHHbIE (NaTEKCHbIE KPacKW);
- KNeeBbl€;

- Bogopa3baBnseMble Kpacku Ha OCHOBE HEOPraHM4YeCKNX
BSDKYLLINX BELLIECTB.



MacnsiHble KpacKku — 3TO CyCrNeH3usi MMrMeHTa C HarnosIHUTENeM B
onude, obpasyoLas nocre BbiCbIXaHUA LBETHYIO NPO3payHyio,
TBEPAY0, OQHOPOAHYHO MAEHKY. [MPUMEHAITCA ONA HAPYXHOMW U
BHYTPEHHEN OKpaCKI/I Nno MeTanny, AepeBsy U cyxovl L|_|Ty|<aTyp|<V|

Smanu — 310 CYCMEH3MUS! MUTMEHTA C HAMOMHUTENEM B Make,
oOpasytoLlas nocne BbiCbIXaHUA LBETHYIO HE NMpo3payHyto, TBEPAYIO
MNEeHKY C pas3nnyHbiM Br1IECKOM U daKTypOn Ha NOBEPXHOCTH.

Haunbonee pacnpocTpaHeHHbIe: NepXNOPBUHUIIOBBLIE, 3PUPO-
LIeNsoNo3Hble, XNopKayyyKoBble, anknaHble, SNOKCUOHbIE,
kKapbomMmuagHble.

OManu ObICTPO BbICbIXatoT (2-84.), BOOOCTOMKN, HEKOTOPbIE MMEKOT
BbICOKYH0 aTMOCHEPOCTOMKOCTb (MEePXIOPBUHNIOBbIE),
KOPPO3MOHHYIO CTOMKOCTb (3NOKCUOHbIE U XInopKay4vyKkoBble). 1o
CTOMMOCTM JeLleBrie MacrsHbIX Kpacok.

[TpMeHSAIT ANna Hapy>XHOM U BHYTPEHHEN OKpacKu Mo meTtanny,
aepesy, OETOHY, LUTYKaATYpPKE.



Jlakyn MoryT BbIMOMHATbL HE TOSbKO POSib CBA3YHOLWLErO, HO U ObITb
CaMOCTOSITENbHbIM NAKOKPACO4YHbIM NOKPbITUEM C 06pa3oBaHNEM
bnecTsLwen Npo3pavyHomn NieHKM.

CmMonsiHble naku — Ang OTAENKN NapkeTta, 3alinTbl APEeBECUHbI U APYTnX
CTPOUTENBHbLIX MaTepmanoB OT KOPPO3UMN.

MacnaHo-cMmonsiHble — 455 NOKPbITUA MO OepeBY.
BUTyMHbIe — 05 aHTUKOPPO3UOHHOW 3aLUUTHI.

CnupTtoBble N1aku U NOAUTYpPbI — ANS NONMNPOBKUN AepPEBAHHbIX
I'IOBGpXHOCTGVI N NOKPbITNA N3OEenun U3 cTekna u Mmetanna.
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AMYINbCUOHHbLIE (FTaTeKCHbIE) KPAaCKU — 3TO NUITMEHTUPOBAHHbIE
aMYyIbCUKN NN gucnepcumn nonumepa B Boge. B nx coctas
0ba3aTenibHO BXOOAAT 3Myrbratopbl, YryyatoLne CBOMCTBA KPaCoK.
OTW Kpacku JatoT rnagkme MaTtoBble NOKPbITUS, obnagatoLime
BOrbLLION NPOYHOCTLIO, CBETO-, BOAOCTOMKOCTbLIO, BO34YyXO- U
napornpoHuuaemMocTbo. OHU criyXXaT AN OKPacKy NIOTHbIX,
NOPUCTbIX N BNaXHbIX MOKpbITUN. Hanbornbllee pacnpocTpaHeHme
ONns BHYTPEHHEN OKPaCKM Mosly4ymnn nofinBMHUNaLeTaTHble K
byTagmneHCcTUpPOrbHbIE MO AEPEBY U LUTYKATYpPKE.

AKpunaTHble — Ana dacagos 3gaHuN.

KneeBble Kpacku — 370 CyCneH3ns MMrMEeHTOB U Mena B BOAHOM
KonnouaHoM pacTteope knes. [purotoBnsOT Ha MecTe NPOM3BOACTBA
paboT1. OHM B 6ONbLUMHCTBE CBOEM HE MPOYHbI U HE BOOOCTONKUN U
MPUMEHSIIOT TONbKO ANt BHYTPEHHEW OKpPacKMw.

Ka3zenHoOBbLI€ KpacKu — a1 BHYTPEHHEW U HAPY>KHOM OKPaCKu.




Bonopa3baBnaemMble Kpackyu Ha OCHOBE HEOpPraHU4eCcKkux
BAXYULINX BeLlleCTB

— NPUrOTOBNISAOT C UCMNOMb30BaHNEM B KQ4ECTBE CBA3YIOLLINX
MUHeparnbHble BsXKyLUMe BeulecTBa. Kpackm n3rotoBnsaoT HA MecTe
paboT, pa3baBnAlT BOAOMN.

13BECTKOBbIE KpPaCKW MCMNOMb3YHT OJ19 OKpackn doacagos 34aHum
(KNPNUYHbIX, BETOHHbLIX, OLUTYKaTYPEHHbIX).

LleMeHTHbIe NCMNOJIb3YHOT A4 OKPaCKM MO BJ1a>XHbIM NMOBEPXHOCTAM.
CunukaTtHble NCNOJNb3YHOT AJ1A OKPaCKU NMOBEPXHOCTUN CBEXETO

6eToHa, WwTykaTypku. Mpu okpacke no gepesy 3alluLLaeT ero ot
BO3ropaHus.




[Ins noaroToBKM OKpalLMBaeMOn NMOBEPXHOCTU C LIENbIO NonyyYeHust bonee
Ka4eCTBEHHOro MOKPbLITUA N SKOHOMUU KPaCKM YacTo UCMONb3YHT rPYHTOBKU Y
LLUNaTNeBKw.

[ pyHmMo8Ka — 3mo cycrieH3us nuameHma c
Haro/flTHUmersiem 8 cesisyrouleM, obpa3syroulascs
r1ocrie 8bIChIXaHUS Herlpo3pa4Hyto 00OHOPOOHYHO
M/IeHKY ¢ Xopouwleu adze3ueu K rnoorioxke U
MMOKPOBHOMY CJIOH).

Llinamregka — 2ycmasl 8s3Kasi Macca U3 cMecu
rnuameHma ¢ HarliofiHumersriem 8 C8s3YHUWEM,
rnpeoHa3HavYeHHas Or1s 3aanaxueaHusi Hepo8HoU
OKpauwusaemMou rnosepxHocmu.




KOHTpOsNbHbLIE BOMPOCHI

1. Kakne matepuarbl Ha3blBalOTCA J1TaKOKPaCOYHbIMU?
2. [laTtb onpeneneHne — Kneesble KpacKu.
3. CBouncTBa NUrMEHTOB.

4. [1atb onpeneneHne NnUrMeHTOB.
5. Uem oTnunyaroTca KreeBble Kpackm OT SMYIbCUOHHbLIX?
6. Kpaco4Hble cocTaBbl?

/. Knaccudgmnkauma nMrmeHToB.

8. UTo ncnonb3ykoT Ansg NnoaroToBKM OKpalleBaeMou
NOBEPXHOCTN?

9. Yto Takoe samanw.



