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Kneesout (kneswuit) mamepuan (unu
KJeti) — 3TO BEUIECTBO, UCIIOIb3YEMOE IS
KPEIUICHHUS IBYX IMOJIOKEK (CKIEHBAEMbIX
MOBEPXHOCTEH) MeXKITy co0oii [1].

BrisiBIeHO, 4TO B HacTofIEe BpeMs
HET eINHON KiIaccu(UKAIMK KIEeBBIX CO-
CTaBOB, U €€ pa3paboTKa OYEHb BaXKHA IS
NPEINPUITHIA, CIEUUATH3UPYIONUXCS Ha
cOOpPOYHOM IMPOU3BOJCTBE KaK B MAallIMHO-
CTPOCHHH, TaK U B IPYTHX OOJACTSIX MPO-
MBILUIEHHOCTH. [IpuMeHeHne KiieeBbIX co-
emuuennii Ha 80 % cHmXaeT cedecTou-
MOCTb TOTOBOI'O MPOAYKTa MO CPAaBHEHHUIO
CO CTaHJApPTHBIMU TEXHOJIOTUSAMHU (CBapKa,
KJIETIKa, Maika U Ap.), He TpeOyeT moaro-
TOBJICHHBIX CIIEIUATMCTOB BBICOKOTO pa3-
psaga U BecbMa MOOWJIBHO ISl TIPOU3BOJI-
CTBa TEXHOJOTUYECKUX Omepanui u (Win)
peMoHTa aetanei u y3ioB. K Tomy xe, kak
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MOKa3bIBa€T MHPOBOM OIBIT, JAAHHAS TeX-
HOJIOTHUS SIBJISIETCSI YHUBEPCAIBHOM, MO3BO-
JSIOMIed Kak IMPOW3BOAUTH M3ACTUS WU
3aroTOBKH, TaK U OCYIIECTBIISATh PEMOHTHO-
MOHTaXHbI€ pabOThI B MAIIIMHOCTPOCHUH.
bazoBrble kimaccupuUKaluu OCHOBAHBI
Ha TUIOJIOTUU XMMHYECKOI0 cOcTaBa Kile-
eB, o0nacTteii mNpPUMEHEHHS, MPUPOIBI
CKJICMBAa€MbIX MaTe€pHaJIOB, CBOWCTB, CO-
CTOSTHUSI Ha MOMEHT HAHECEHHs Ha Io-
BEPXHOCTh  (pacTBOp, «TEPMOILIABKOE»
TBEPAOE TEJO, PEAKTUBHAS CUCTEMA U TIp.).
OUPMBI-IPOU3BOAUTENN KJIEEBBIX COCTa-
BOB HE MOTYT MPUUTU K OINPEICICHHOMY
ctapaapty. Kak pe3ynpTaT, HOUTH B KaX-
JIOW CTpaHe CYIIECTBYET CBOsSI Kiaccupu-
kauus. Hampumep, Bo @paHIMU HCIOIb-
3yerca cranaapt NF T 76-011, B I'epma-
aun — DIN 16920, B Poccum —
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I'OCT 30535-97 Kneegvie mamepuanul.
Homenknamypa noxazameneu, HEKOTOPbIE
KOMIIaHUU-TIPOU3BOJIUTENN HMEIOT BHYT-
pEHHHE HOPMAaTHBBI, HAIPUMEP, KOMIAHHS
3M (CLIA).

Ha ocHoBanuu aHanusa €BpOIEH-
CKOM CTaTUCTHKHU MO KJESIIUM MaTepua-
nam FEICA Esponeiickas accouuanus
POU3BOJUTENEH KileeB paszpaboTtana Hu
omyoOnukoBana B 1996 r. Knaccudukanuio
KJIESIIMX MaTepUaloB, TUIIBI POIYKTOB U
ux npumenenue [2]. B coorBercTBHM C
knaccupukaropom FEICA Bce KkieeBbie
MaTepuasbl MOAPA3IEISIIOT Ha CIeYIOIIHe
IpyHNIbl: KJIEU Ha OCHOBE MPHUPOJIHBIX IO-
JTUMEPOB; MOJUMEPHBIE TUCTIEPCUH U JHC-
NEPCUOHHBIE KJIEH; IJIaBKHUE KJIEsIIUe Be-
miecTBa (B 3Ty TPYMIy BKIIOYEHBI KIies-
M€ BELIECTBA, OTBEP)K/IaeMble BIaroi);
KJISSIIIIME BEIEeCTBA, COJEPIKAIUE PACTBO-
pUTENb; PEaKTUBHBIE KIIEEBBIE CHCTEMBI;
KJIESIIME BEIIeCTBA Ha OCHOBE BOJOpAcC-
TBOPHUMBIX IOJUMEPOB; OCOObIE KIIEAIIUE
MaTepHabl.

B Poccum B coorBeTcTBHH  C
I'OCT 30535-97 Kneesvie mamepuanvi.
Homenknamypa nokazameneu npuHATA
KJaccu(UKalus, COTJacHO KOTOPOW Bce
KJIESIIME U TepMETU3UPYEMbIE MaTEepHaIb
MOJIpa3AensioT Ha 14 rpynn: pacTBOPHEIE,
JUCIIEPCUOHHBIE; 3MYJIbCUOHHBIE; TOPOLL-
KOOOpa3HbIe; MJICHOYHBIC, KalCyJIUpOBaH-
HbIE; pPACIJIaBbl, aKTUBUPYEMBIE TEILIOM;
AKTUBUPYEMBIE PACTBOPHUTENEM; aHa3POO-
Hbl€; KOHTAKTHbIE; UYYyBCTBUTEJIbHBIE K
JABJICHUIO; JIMIKUE; TepMETUKU. BHYTpu
9TON Kiaccu(uKanuy Kiesiue MaTepua-
76l OOBEAUHSIOT MO MOATPYIIaM B 3aBU-
CUMOCTH OT (PU3UYECKOTO COCTOSIHUSA
(rpynmer 1-5) [2]. B mepBom mpubmmke-
HUU KJIE€d MOKHO TMOJpPAa3leIuTh Ha JIBE
OOJbIlIME TPYMIbI: KOHCTPYKIHOHHBIE H
HEKOHCTPYKUUOHHBIE [3].

K xoncmpykyuonnsvim, unu cunosvim,
OTHOCSITCSI KJIEU, KOTOPbIE MOXHO IpUMe-
HATh B CIy4asiX, TJe TpeOYIOTCS MPOUYHBIE
COEJIMHEHUS, HAmpHUMep, Ui NPUKICHKH
(GPUKIIMOHHBIX  OOJTUIIOBOK  TOPMO3HBIX
KOJIOZIOK, B aBUAIIMOHHBIX KOHCTPYKLHUSAX C
JIETKUM 3amnojHuTeneM u 1. n. Kieit B mo-

Mawunocmpoenue

34

NOOHBIX COEOUHEHUAX [OJDKEH 00J1anarTh
CHOCOOHOCTBIO  BBIACPKUBATH  OOJIBIINE
HaIpSKEHUsS, CTPEMSIIUECS Pa3beIUHUTD
CKpEILJICHHBIE 3JIEMEHTHI [3].

Hexoncmpyxyuonusie, W Hecuno-
gble, KJIeH JTAl0T COCIMHEHUS, KOTOPhIE HE
B COCTOSIHUM BBIJIEPKaTh 3HAYUTEIBHBIX
YCWIMA W TpeJHa3HAYCHBl JIMIIb IS
yIep)KaHUs Ha MECTE€ KaKuX-TuOO HeHa-
TPY’)KCHHBIX JeTaleil B W3JAETUH, HAMpH-
Mep, METAUIMYECKHX TaOJIHUYeK, PE3HHO-
BBIX TOAKJIAJA0K Ha METaUIMYECKUX IOJ-
CTaBKax W mp. HEeKOHCTPYKIIMOHHBIC KIIEH
4acTO MPUMEHSIIOTCS TaM, T/Ie JKeJIaTelbHO
TOJILKO BpeMeHHOe coenuHeHue. [epme-
TUKU U KIJIEEBbIE MOKPHITHUS MOTYT OTHO-
CUTBHCS K JIF000i U3 1ByX rpynmn [3].

Takas ximaccudukanus MMOMOTaeT
YCTAaHOBUTH, KaKWe KIen OyIyT yJOBIe-
TBOPSITH JaHHOMY Ha3HaueHuto. OmHaKo
OHA HE YYHUTHIBACT YCIOBHH, TPeOYIOMUX-
Csl NI OTBEP KACHMsI Kies (TeMIeparypa,
JaBlieHUE, BpeMsl, GU3NUECKUE U XUMHUYe-
CKHE CBOICTBa, HAMpUMep, MPOYHOCTH

COCIMHEHHH, TMOJI3yYeCTh, TEMJIOCTOM-
KocTh) [3].
Jns  moHWMMaHUS OCOOCHHOCTEH

npolecca MPOU3BOACTBA U IPUMEHEHMS
KJICEB, WX TMOBEICHHUS B COCIMHEHUSX
IOpU AKCIUTyaTalluu M3Jenuil HeoOxomu-
MO XOpOIIO 3HAaTh (UINKO-XUMHUYECKHUE
CBOWCTBA MaTepHajoB, UCIOJIb3YEMBIX B
peuentype kiesi, T. K. MHOTHE KICH JUIs
METAJUIOB BKJIIOYAIOT B ce0s JABa WM
OoJbIIIe OCHOBHBIX CBSI3YIOIIMX MaTepHa-
J0B. B HEKOTOpBIX ciyyasx, Hampumep, B
MOJTMBHHUJIAIICTATHBIX WM B TIOJHYypeTa-
HOBBIX KJIESIX, UCIIOJIb3YETCS TOJIBKO OJUH
TUII OCHOBHOI'O KJIEEBOTO MaTepuala.
B kieeBbIX KOMNO3MLHMAX, HPUTOTHBIX
JUIE  KOHCTPYKIIMOHHBIX  TPUMEHECHHH,
BaXXHYIO POJIb UIPAIOT MHOTOKOMITOHEHT-
HBIE CMECH OCHOBHBIX MaTEpHajOB: OJHH
TUI OCHOBHOT'O CBSA3YIOLIETO MaTepuaia
OpUAaeT KICK B KIEEBOM COCIMHEHHU
IPOYHOCTb U KECTKOCTb, IPYrOil CHUXKAeT
XpYIKOCTh U T. . ParmoHanbHas knaccu-
¢duKanys KieeB He MOXXET MTHOPHPOBATH
YHOOMSIHYThIE ITpU3HaKH [3].

Yamie Bcero KieeBble MaTepHalbl
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KJIaCCU(DUIUPYIOT 1O CIELYIOIUM Mpu-
3HaKaM: 0 O0JIACTSIM MPUMEHEHHs (KJeu
JUI CKJICMBAHUS METAJUIOB, PE3UH, TEIUIO-
3alIUTHBIX MOKPBITHHA H T. 1.); 10 (U3M-
YECKOMY COCTOSIHHIO (JKHUIKHE, MacTo00-
pasHble, TBEpAbIE, MJIEHOYHBIE); MO TEM-
nepaType OTBEpKACHUs (KJIEH XOJIOJHOTO
U TOPSYEro OTBEPXKJAEHUS); MO XUMMUeE-
CKOM MpHUpPO/Ie OCHOBHOIO KOMIIOHEHTa —
CBs3ymomIero (dMmokcuaHbie, (GeHnomnodop-
MaJbJIETH/IHbIE, CUJIOKCAHOBBIE, aKpHJIaT-
HbIe U T. J.); TIO JOMYCTHUMBIM TeMIepa-
TypaM 3KCIUTyaTallud KJIEEBBIX COEIUHE-
HUM (KpUOTEHHOCTONKHE, TEPMOCTOMKHE,
IIPUMEHSEMbIE TIPU YMEPEHHBIX TeMIIepa-
Typax U T. [1.); IO KOJINYECTBY KOMITOHEH-
TOB  (OJIHOKOMIIOHEHTHBIE, JIBYKOMIIO-
HEHTHBIE U T. 1.); 10 MEXaHU3My OTBEp-
XKACHUS (K€U U TepPMETUKH aHa’POOHOr0
OTBEP)KJCHUS, BIAKHOCTHOI'O OTBEpIK[e-
HUS, KJIE€U, OTBEpX/JaeMble aKTUBaLUEH,
KJIEU TEPMUYECKOTO OTBEpKACHMUS) [2].
W3BecTHa Knaccu(uKamus KICSIIHX
MaTepHaoB MO CIEAYIOUUM MPU3HAKAM:

IIPUMEHEHHE, OTBEPIKIECHHE, XUMHUECKUI
COCTaB, CTOUMOCTb M COOTBETCTBUE MaTe-
puana ckienBaeMoMy uieMeHTy. Cornac-
HO 3TOM Ki1acCU(pUKAIMM, MEXaHU3M OT-
BEP)KICHUSA, T. €. MEpPexXo]l ajre3uBa U3
KHUJKOTO COCTOSIHMSI B TBEpPAOE, OCY-
IIECTBIISIETCS.  OXJIAX/IEHUEM pacIljaBa,
yIIETYYMBAaHUEM PACTBOPHUTENS, IOJIHME-
puzanuei (moaukoHaeHcamen) [2].

Ilo XxMMHUYECKOMY COCTaBYy KIIesIIne
MaTepualibl MOAPa3ACAI0T MO TpyMNam:
HaTypaJIbHbIC; IOJyCUHTETHYECKHUE; CHH-
TETHYECKue. B COOTBETCTBUM C COCTOSHU-
€M aJire3uBa BCE MaTepUalibl MOJApa3Ies-
I0TCSl Ha pacTBOPHBIE (BKJIIOYAsi TEPMOILIA-
CTUYHBIE) U TEPMOOTBEpXkKIaeMble (Hepac-
TBOpUMBIE U HerutaBkue). JI. A. Kapnamos
NPEATIOKUI KIACCU(PHUKALIMIO KIICeBbIX Ma-
TEpUAJIOB TI0 TaKUM TPYIaM, Kak TEpMO-
IUTACTUYHbIE, TEPMOPEAKTUBHBIE, 3J1aCTO-
MepHble. Knaccudukanuio kieeB s 1ie-
Jiel MPaKTUYECKOro MPUMEHEHUs pazpado-
tanu I'. ®aynep u B. Onanmux (tabdn. 1) [2].

Tabn. 1. Knaccugukamust OCHOBBI aATe3UBHBIX MaTepHaiioB [2]

IIpoucxoxnenue
U THII OCHOBBI

OcHoBa aAre3uBHOTO MaTepuaina

Ipupoonas

JKusotHas

BenkoBble, ®UBOTHBIC (BKIIFOYAsk PHIOHBIC), KA3CUHOBBIC, )KEJIATHHOBBIC, MTUCIIH-
HBIA BOCK

PacturennHas

[Tpupoausle cModbl (apaBuiickas Kamelp, TparakaHT, KaHU(pOJIb, KaHaJICKUN Oasb-
3aM M T. 11.); OenKku (MPOTEUH COeBbIX O000B); YIIIeBOIbI (Kpaxmall, JeKCTPHHBI)

MunepanbHas

Heopranndeckne MaTepuanbl (CHIMKATHI, OKHCh MarHus, GpochaTsl, CBUHIIOBBINA
TJIeT, cepa M T. [I.); MUHEpaIbHBIE BOCKU (TIapaduHbI); MUHEPATbHBIE CMOIIBI
(xoman, sHTaph); OUTYMBI (BKITFOYAst ac(aIbTHI)

OnacTomMepHast

HatypanbHblil kaydyk (XJIOPBHHMIIOBBIM, IUKIM30BAaHHBIN, THAPOXJIOPUPOBAH-
HBIN ¥ TPOU3BOIHBIE)

Cunmemuueckas

TepMonacTuuHast

[Tpou3BoHBIE IEIUTIONIO3BI: AllETaThl, AlleTOOYTHPATHI, 3PUPHI KAIIPOHOBOW KHC-
JOTBI, HUTPATHI, OKCUATHIILEILIION03a, STHILEIUII0NI03a, KapOOKCUMETHIILIEIIIO-
JI03a; BUHWJIbHBIC TMOJIMMEPLI U COMOJMMEPLI: MOJUBUHUIIALCTAT, TOJIUBUHUIIO-
BBI CIIUPT, HOJMBUHWIALETANb, IOJMBHHIIXJIOPU/, ITOJUBHHUIAIKWIOBEIC
3¢UpHI; TOJUCTUPOI, MOIUAMHIBI; MOJUAKPIIIATEL: MOJIMMEpPHl HA OCHOBE Me-
TaKPUJIOBOM M aKpHJIOBOW KHCJIOT, IIMAHAKPHJIIATHI, aKPHJIAMUJ; TIPOCTHIE MOJIH-
3(hUPBL: MOTUTAAPOKCHIUP, TTOTHUCYITHPOHBI

TepmopeakTuBHas

AMUHOIUTACTBI: MOYCBHHO- U MeEJIaMUHO(DOPMAIbICTUIBl U UX MOIUPHUKAIINN;
SMOKCHIBl W WX MOAN(PHUKANUU: SMOKCHIHO-TIOJHAMUIHEIC, ASTOKCHIHO-
OWTYMHEIC, SIOKCHIHO-TIONHUCYIb(MUIHBIC, STOKCUIHO-HEHIOHOBEIC, (EHOIb-
HBIC CMOJIBI U UX MoAu(UKanuu: (GEHONO- U Pe30IMHOPOPMAIbICTUIHEIC, (e-
HOJIOHUTPWIIbHBIC, (PEHOIIOHEOTPEHOBEIE, (PEHOIOTOKCHIHBIC

Mawunocmpoenue

35




Becmnux benopyccxo-Poccutickoeo ynusepcumema. 2016. Ne 2(51)

B npouecce ckienBaHus KIIE€EBOM
MaTepuai SBISIETC NApMHEPOM NOGepX-
Hocmu, ¢ KOTOPOM OH co3jaer ¢usnye-
cKue, (PU3UKO-XMMUYECKHEe U XUMHUYECKUE
cBs3u. CBOMCTBA IOIYyYaeMOTO KJIEEBOTO
COCIMHEHUS 3aBUCAT OT ABYX (DakTOpOB:
HaIM4YMs B MOJIEKyJax Kies (QyHKIHO-
HAJIBHBIX TPYII, CIIOCOOHBIX B3aUMOJECH-
CTBOBATh C AKTHBHBIMU yYaCTKaMHU CKJICH-
BAEMBIX ITOBEPXHOCTEH, M ONTHMAJIbHBIX
3HAYCHUH TOJBIKHOCTH, KOTOpas Tpely-
eTcs JUIs BCTYIJIEHHs B OJIM3KUIA KOHTAKT C
9TUMHM ydacTKaMH. TeKydecTb KJIEeBOro
MaTepuaina (T. €. ero ClocoOHOCTb K CMa-
YUBAaHUIO M pACTEKAaHUIO) HE SBISETCS
KPUTHYECKUM IapaMeTpoOM IIPHU YCIOBHH,
YTO pacTeKaHUE KJes IO IOBEPXHOCTH
NOJUIOKKHA IIPOUCXOAUT HE CaMOIIPOU3-
BOJIbHO, a MPUHYIUTENIbHO (Hampumep,
HEIIOCPEACTBEHHO Cpa3y JK€ I0CJEe HaHe-
CEHHS KJIesl COBMEIIAIOT CKJIEMBAEMBbIE I10-
BEPXHOCTH W TMPHUKJIAIBIBAIOT JaBJICHUE),
MOTOMY  COBEpIICHHO HEO0OS3aTeNbHO,
YTOOBI KJI€eBOM MaTepuasl OblI B JKUAKOM
COCTOSTHUM, MOTYT UCIOJIb30BaThCS U KJIEU
B TBEPAOM, a TAaKK€ B KaydyyKOBOM WM
IUIACTUYECKOM cocTosiHuU. [y obecneye-
HUS BBICOKMX 3HAU€HUH KOTE€3HMOHHOU
IPOYHOCTH TpeOyeTcsl, 4YTOObI KJIEEBOU
MaTepual B OTBEPXKICHHOM COCTOSIHUM
npeacTaBisul coboit TBepaoe Teno. Kiee-
BOM IIIOB JIOJKEH OBITh MOJIMMEPOM, a KJe-
€BOl MaTepuans — OJUromMepoM (WIH MO-
HoMmepoMm) [1].

Kommanus 3M  kinaccudumupyer
KJIEW I10 ABYM HalpaBIEHUSAM, CUUTAs, YTO
CKJICMBAaHUE BXOJUT B YMCIO CTapbIX Me-
TOOB CKPEIUIEHHUS MaTepHalloB MEXIy
cO0OH M HMCIIOJIB30BAIOCH €IIe 10 U300pe-
TEHUS CBapKW, 3aKJICNIBIBAHUS, NasHUL,
MIPUMEHEHUS 3aKUMOB U 0OonToB. B co-
BPEMEHHBIN NEPUOJ KJIEH KOHTAKTHBIM UC-
MOJIB3YETCSl OUEHBb MIUPOKO [4].

B HOpMaTHBHBIX IJOKYMEHTax KOM-
naHuu 3M ykaspIBaeTcs, YTO KJIEH C JO-
0aBKaMM SBJISIOTCS KOMITO3ULMSAMU U Je-
JATCS HA CIEAYIOLIUE BUBL: K€ Ha BOJ-
HOM OCHOBE; pacIulaB; Ha pPacTBOPHUTEIE;
kommayH. Ecnu ux paccMoTpers moapoo-
HEE, TO MO)KHO OTMETHUTh MX CBOMCTBA IO
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tunam [4].

Knesmue kKoMIosunuum Ha BOJHOU
OCHOBE — 9TO MaTepHaJlbl Ha BOIHOM OCHO-
BE, KOTOpBIE MPECTABISIOT cO00H BOAHYIO
CYCIICH3UI0 WJIM BOJHBIM DPAacTBOp, SBIIS-
I0TCSl Haubojee YUCTBIMH B OSKOJOTHYE-
CKOM OTHOIIeHUHU. Takoi Kieu uis nepeBa
U JpyTUX MaTEpUajoB CXBAThIBACTCS JINLIb
IIOCJIe MOJIHOTO MCIapeHus Boabl. B kaue-
CTBE OCHOBBI UCIIOJIb3YETCSI KOCTHBIN KJIEH,
[EJUTI0NI032, (PEHONbHBIE, MEJTaMHHOBBIC
CMOJIBI, TIOJMBUHWIOBBIM cnupT. BonHyro
CYCIEH3HUIO TMPE/ICTABISIET AUCIIEPCUs O~
BuHunanerara (IIBA), HekoTopele pe3uHoO-
BbIE KJIEH; BOJHBIN PacTBOP — CHIIMKATHBIN
Kien. bnaromaps xopoumen cMaduuBaeMo-
CTH TOBEPXHOCTEH KJIEW MOAXOOUT s
MIOPUCTBIX MATE€pPUAJIOB JIPEBECUHBI, THUII-
cokapToHa. HemoctaTkn Takux TOBapoB —
HEBBICOKAsl aAre3us, PUCK PpPa3MHOXKCHUS
MHUKpPOOPTaHU3MOB BO BIaKHOU cpene [4].

Knen Ha pactBOpHTENEe — 3TO KiEH,
M0 XUMHUYECKOW (OpMyIe IMpencTaBIIsIO-
mue coboil mojauMep, KOTOpBIM mopajep-
KHUBACT B >KUJIKOM COCTOSIHUU BEILECTBO,
ucnapsiomieecss ObicTpee BOJBI (aleToH,
ankajioua, cnupt, Toinyod). K atomy Buay
OTHOCHUTCSI KJIEH KOHTAKTHBIN, BBIITyCKae-
MBIl HA OCHOBE pacTBOpa Kaydyka B Lua-
Hakpuiare. OH 3¢ dexkTruBeH, B TOM uucie
JUISL COEIMHEHUS] TEPMOILIACTOB, I0BOJIBHO
ObICTPO CcXBaThIBaeTCs. MUHYCOM 3TOrO
TUINIA MaTE€pPHAJIOB SBIIETCS €ro TOKCHY-
HOCTb B )XHJKOM BHE [4].

Knen-komnayHnna — 310 Kjieu, B KOTO-
PBIX OTBEPXKIEHUE KOMIIAYHIOB IPOHCXO-
JIUT KaK CJIEJICTBUE XMMUYECKON PEAKINU B
HoJuMepe MOojA JAEHCTBHEM KaKoro-iubo
dakTopa (remmo, mnpwkartwe, YD-myuw,
KHUCJIOpoA Bo3ayxa u 1ip.). OcobeHnHo pac-
MIPOCTPAHEHBI MOJINIPUPHBIE, STOKCUIHbBIE
CMOJIBI, METaKpPWJIAT, MOJIUAKPUIIAT, CHUJIH-
KOH, nonuyperadH. Kied mns mmactMace
3TOr0 TUIIA MOXKET COECIUHATH IIACTUKU C
IpyruMu matepuanamu. Hepocrarok — ma-
JBI CPOK MpeObIBaHUS B )KUJIKOM COCTOSI-
HUU, U3-32 KOTOPOT'O MPOBOAUTH PabOTHI C
TaKUM KJieeM HeoOXO0I1uMO OBICTpO [4].

Krneu-pacmiaBsl — 3T0 TEpMOCTONKHE
KJIEH, KOTOpbIE MPEJCTaBISAIOT COOOH Mo-
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auMepbl 6€3 pacTBOPUTENS WM BOJBI, CO-
CTaB KOTOPBIX JIOTIOJHEH CIHEIUAIbHBIMU
nob6aBkamu. [Ipn KoMHATHOW TeMreparype
TEPMOIUIACTUYHBIC TMOJIMUMEPHI OCTAIOTCS B
TBEPAOM BHUJAE 1O HECKOJBKHX MECSIIIEB.
Hcmonb3oBath 3TOT COCTaB HEOOXOAUMO
JUILIb TPU BBICOKOW TeMmmeparype, C IMo-
MOIIBIO CcTeManbHOro mucronera. Ilpo-
OYKIUsS JAaHHOTO THIIA PACTEKaeTcs [0
CKPEIUIIEMbIM TOBEPXHOCTSIM, MEpPeXOs
U3 TBEPJOro (MaJOUKH, MOPOIIOK) B >KHU[I-
Koe coctosiHue [4].

Kpome BBIIEN3I0KEHHOTO, W3 HO-
MEHKJIATyphl KJIE€EBbIX M (UKCHUPYIOIIUX
COCTaBOB, MPEICTABJICHHBIX KOMITaHuen 3M
Ha peiHKax PecnyOnuku benapych, MOKHO
Oosnee MOAPOOHO oOMHCATh CIEAYIOLIUE.
[uanakpunatueie  anre3uBbl  Scotch-
Weld™, mpencrapisironiue coOOW OJHO-
KOMIIOHEHTHBIE KJIEH, MPEAHA3HAUCHBI IS
YHHBEPCAIBHOTO  HCIONb30BaHua. OHHU
Ype3BBIYAHO MPOYHO CKPEIUISIOT KepaMu-
Ky, IUTaCTMaccCy, pe3uHy, CTEKJO, JEpPEBO,
OymMary u KapToH, KOXy, TkaHu. Kiewu
MIPUTO/HBI I COSAMHCHUS CHITMKOHOBBIX
pe3uH, nonuoneduna. [lox nefictBuem co-
JiepKalieiicss B BO3IyXe BIIAaTd IMaHAKPH-
JIATHBIN aAre3uB 3aCTHIBACT OYEHb OBICTPO:
peakuus TOJMMEPH3aIuu  JUTUTCS  He-
CKOJIBKO JIeCATKOB ceKyH/. J{ms ux 3aTBep-
JICBaHUs HE HYXXEH MOJOTPEB, HCIOJB30-
BaHuWE pacTBopuTenel. Jlydme Bcero
CKJICMBAaHUE TPOXOIUT TPU TEMIIepaType
18...25 °C, OTHOCHTECIHLHOM BIAXKHOCTH
okosio 60 %. IlmanakpunaTHbIe KJIE€U CO-

3Jal0T CTOHKOE, [OJTOBEYHOE, BOIOHE-
MPOHHIIAEMOE coeuHeHune [4].
Knen  uwmanakpunmataeie  Scotch-

Weld™ B 71a00paTOpPHBIX HCIBITAHUSIX
NPOSIBIIIM ce0sl KaK yAapONpPOYHbIC, YCTOM-
YHUBBIC K BO3JCHCTBHIO BBICOKUX U HHU3KHX
TeMIiepaTyp. AJIre3uBbl 00JaIarOT CIIEIy-
IOIUMH TIPEUMYILIECTBAMU TepeNl KOHKY-
PHUPYIOIIMMHU TOBAapaMHU: BBICOKOH A(dek-
THBHOCTBIO; BO3MOXKHOCTBIO IPUMEHCHUS
JUISl TIOPUCTBIX TOBEPXHOCTEH; OTCYTCTBH-
€M 3araxa u pa3BoioB, dpdeKTa OenecocTH
Ha MPO3pavHBIX IUIacTMaccax. B kauectse
NI00aBOK B I[MAaHAKPHIATHBIX KJIEAX HC-
HOJB3YIOTCS  OM(YHKIIMOHAIBHBIE COCIH-
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HEHMsI, KOTOpPbIE MOBBIMIAIOT AKCILTyaTallu-
OHHBIC KauecTBa. Hampumep, moGaBieHue
a¢upa aOMETUHOBOW KUCJIOTHI, TIUIEPUHA
MO3BOJISICT TIOJYYHUTh aJIr€3UB C TMOBBIIICH-
HOW BOJIO- M BHOPOCTOMKOCTHIO. Brirode-
HUE B COCTaB Kies Auauiidranara BeaeT
K YBEJIMYEHUIO TeIIocTorKocTH. Cyiile-
CTBYET HECKOJIBKO Pa3HOBUIHOCTEH IHaHa-
KPWJIATOB, MMEIOUINX CBOIO CIEHUPUKY
npuMeHeHus [4].

OTHUIIOBBIE IIMaHAKPHIIATHBIC are3H-
BbI 110 COCTaBY SIBIISIIOTCS YHHBEPCATbHBI-
MH, O00JaJal0T HU3KOW BA3KOCTBIO. OHU
[IMPOKO MCIIONB3YIOTCS ISl PEMOHTA, y3-
JIOBOW COOPKH, TEXHUYECKOTO 00CTYyKHBa-
HUS, CKJICMBAaHHUS CaMBIX DPa3HBIX BHUJOB
Kay49yKOB, TUIACTUKOB, IMOPUCTHIX MaTEpH-
anoB. [lnanakpunaTHele KJIeu, MOAUPUIIH-
poBaHBI KayuykoM. JloOaBieHue Kaydyka
3HAYUTENbHO TIOBBIIIAET TMPOYHOCTh Ha
C/IBHT M OTPBIB, JIEJIAET a/Ir€3UB CTOMKUM K
BUOpalUK, KONEOAHHUSIM TEMIEPaTyphl,
BIIQ)KHOCTH. Bpemsi CXBaThIBaHHS TaKOTO
kies cocraBisger 20...50 ¢ (Ha cTaabHBIX
nuctax). CocTaB MOJTHOCTHIO OTBEPJIEBACT
3a 24 4. Kiien BBINyCKAIOTCS YEPHOrO U
Oenoro 1BeToB. llnanakpunaTHble aare3u-
BBl JJI1 METAJJIOB MPEACTaBISIOT Cc000it
HOBBIN CIIEKTP KPEIICHUS METAJUTHUECKUX
maTtepuasnos. [Ipu momomu uaHaKpuiaT-
HOTO KJIesl BO3MOXKHO CKpPENUTh Pa3HOPO-
HBIE METAJIbL, AJISl KOTOPBIX HEJOMyCTHMA
CBapKa, COCAWHUTh METAJUTBI M HEMEeTal-
JUYECKHE TMOBEPXHOCTHU, MAaKCUMAaIbHO
PaBHOMEPHO paCHpEACTUTh HaIPsDKEHHE
M0 BCEW CKperisieMoil oA, CHU3UTh
BUOpalMI0O  KOHCTPYKLHH, 0OECleyuTh
TepMETUYHOE COCTUHEHHE MPHU JaBICHUH,
JOTIOJTHATEIPHO ~ YIIPOYHUTH  KOHCTPYK-
[[UI0, COCAMHEHHYIO KJIETKOW M CBapKOii,
pU HEOOXOAMMOCTH — JIETKO JE€MOHTHPO-
BaTh KJIEEBOE COCAMHEHHE, HArpeB €ro

(MeTa/IMYecKre JJIEMEHThl TIPH  ITOM
OCTal0TCs HEMOBPEKACHHBIMU) [4].
AHaspoOHble  anre3uBbl  Scotch-

Weld™ pexomeH10BaHbI ISl PUKCAITUU U
TepMETU3allid  PE3bOOBBIX COCIUHEHUH,
YIUIOTHEHHUST My(QT, COeIAUHEHHs TpyOo-
MPOBOJOB, CTOMOPECHUS JAETaled IUIUH-
apudeckod  (GopMbI W YIUIOTHEHHUS.



Becmnux benopyccxo-Poccutickoeo ynusepcumema. 2016. Ne 2(51)

B HOMEHKIIAaTypy BXOIAT NPOMYKTHI C pas-
JVYHBIMU 3HAYEHUSIMU IIPOYHOCTH U BA3ZKO-
ctu. [Iupokuii nrana3oH 3HAYEHUH MPOU-
HOCTH U BSI3KOCTH B COOTBETCTBUU C TpeOO-
BAaHUSIMM TEXHUYECKUX YCJIOBHUH: IPEBOC-
XO/IHasi BUOPOYCTOHYMBOCTD; CHOCOOHOCTD
IIPEJOTBpAIaTh YTE€YKH; AHTUKOPPO3UOH-
HbIE CBOWCTBA; IIPpEKpacHas BJIArOCTOM-
KOCTB; CIIOCOOHOCTh K paboTe B YCIIOBHUSX
BBICOKMX TEMIIEPATyp; BO3MOXHOCTb IIPO-
CTOrO MPUMEHEHHUS B PYUHBIX WM aBTOMa-
THUYECKHX J103aTOpax; BBINOJIHEHHE palboT
Ha 3aMacCJIECHHBIX TOBEPXHOCTSIX.

Pe3nOoBbIe  (puKCATOPBI  HHU3KOIA,
CpPEeIHEN M BBICOKOM NMPOYHOCTH IS BCEX
OTBHHUYMBAEMBIX KpPEIUICHUH 3aIllOJIHAIOT
3a30p MEXKIY COECIUHSAEMBIMH PE3bOOBBIMU
4acTIMHU METaJNINYECKUX JeTane,
npeaoTBpalias BUOparimoHHOe ociabieHne
COEJIMHEHUs, 00eCreunBaloT YIUIOTHEHHE,
IPENATCTBYIONIEE yTeUKaM U KOPpO3UH,
3aMEHSIOT TaKHE CPEACTBa, TPAaIULHMOHHO
UCIIOJb3yEMbIE B MEXaHHKE, KaK CTOMOp-
Hbl€ IIal0BI, IIMUIMHTHI, CHIXKAIOT BEC W3-
nenus [4].

Ban-srynounsie ¢ukcatoper 3M™
Scotch-Weld™ nnst MOHTaXa IMOJIIIHITHU-
KOB, BTYJIOK, IIECTEPEH U APYTHX LWJIWH-
JPUYECKUX  COEAMHEHHUN  TOBBIIIAIOT
Harpy304YHbl€ XapaKTEPUCTUKH LIAIUHAPU-
YECKUX COEJAMHEHUH, YBEIUYMBAIOT MPOY-
HOCTb COEJUHEHMS C MPECCOBOW M CKOJb-
35EN MMOCAAKON, TPEAOTBPALIAOT KOPPO-
3HUI0 CONPSIKEHHBIX IIOBEPXHOCTEN,
YMEHBIAIOT  COOpPOYHBbIE  HaNpsSKEHUS,
CHIDKAIOT 3aTpaThl Ha MEXaHOOOpaboTKy,
3aMEHSIOT TpaJuIMOHHbIE U OoJjee 10po-
TOCTOSIIIIME CMOCOOB! 3AIUTHI LUIUHIPH-
YecKux cOopok [4].

I'epmerukn 3M™  Scotch-Weld™
JUIsl TpyOONPOBOIOB, TMIPO- U MTHEBMOCH-
CTEM BBICOKOI'O JaBJICHUS, (PUTTUHTOB U
BOJIONIPOBOJIOB TPUMEHSIOTCA AJI1 TepMme-
TU3aIMM TPYOHBIX pPE3bOOBBIX COEIUHE-
HUH, MperoTBPaLalOT BHOPALMOHHOE OT-
BUHYMBAaHUE U MPOTEKaHHE uyepe3 pe3b0o-
BO€ coeauHeHue, 3aMeHstoT JeHTy [[TOE
U Jpyrue YIJIOTHUTENH, YCTOWYUBEI K BO3-
JEHCTBUIO TOIUIMBA, MACEN U JIPYTUX TEX-
HUYECKUX >KHIKOCTEH, CO3MAI0T HU3KO3a-
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TpaTHbIC, HEU3HAIIMBAIOIIHAECA COCIAUHE-
HUs, HE 3aChIXaloT, Ojaromaps 4emy He
HAHOCAT yiuepOa MNpH NPOHUKHOBEHUU
BHYTpPb YCTpPOICTBa, HE COAEpPXKAT PacTBO-
puTesel, co3garoT ObICTPOE, HU3KOHAIIOP-
HOE YIUIOTHEHHUE, He 3aTPyAHSIOT pa3doop-
Ky, JaK€ €CJIM OHA ITPOBOJUTCS IO IpOILIe-
CTBUU JUIUTEIILHOTO BpeMeHH [4].

Ocoboe BHMUMaHHE A KpEIUIeHUs
METAJJIOB U HEMETAJIOB CJIENYET yAEIUTh
Y@-knesm Scotch-Weld™. Beicokonpou-
Hble Y@-Kien mpeacTaBiIsioT coboil pas-
pabotky mocneaHux naecstwietuit. [1o co-
CTaBy OHM SBJIIIOTCS TBEPABIMU aKPHIIO-
BbIMH KJIESIMU, YKPEIIJICHHBIMU ITyTEM YJIb-
TpaduoneroBoro obOmydenus. I[lomobHo
KJICI0 ropsiyero pacruiaBa Y d-kieit ma-
BUTCS M BBIKQYMBACTCSI Ha YCTpOMCTBa
HaHECeHMs (KoaTephl) B PaCIUIaBICHHOM,
KUAKOM cocTosHuHU. [lociie HaHeceHus Ha
oOpabaTbiBacMble MOBEPXHOCTH OH MHOJ-
Bepraercs O0JyueHHI0. YKpEeIUIsiIch B pe-
3yJibTate BO3AeucTBUS Y@, KI€il CTaHO-
BUTCS YCTOMYMBBIM K XHMHUYECKOMY U
TEMIIEPaTypPHOMY BO3JEHCTBHIO, TPHOOpE-
TaeT JYULIYI0 KOT€3HI0. DTOT IPO3pavHbIil
KJIeW coeaMHsIeT B cede IUTIOCHI KIIEEBBIX
COCTaBOB Ha AaKpPWJIOBOM OCHOBE C IIpe-
MMYILECTBAMH KJIEEB HA KayyyKOBOW OC-
HOBe. OH yCTOMYNB K BO3JEHCTBUIO BOJBI,
XUMHUYECKH aKTHUBHBIX BEUIECTB, HU3KON U
BBICOKOM TeMmmeparypsl [4]. Y®-knen
Scotch-Weld™ HezaMeTHBI TIOCIIE BBICHI-
XaHUs, OBICTPO OTBEPKIAIOTCS, OTINYAIOT-
cs BBICOKOW mpouyHOCTBIO. IIpomecc ot-
BEP)KJIEHUS NPU HMX HCIIOJIB30BAHUM KOH-
TpoaupyeM. Kieit MmoxeT ObITh HCIONIB30-
BaH JUI COCAVHEHMs CTEKJIA, Pa3INYHBIX
BUJIOB I1acTMace, Metauia. Heobxonumoe
ycioBue — mponyck Y®-mydeil XoTs Obl
OJIHOM U3 CKPEIUIIEMBIX TIOBEPXHOCTEH [4].

B wnenoM, mpeuMyliecTBaMH KIIEEB
Scotch-Weld™ sBrnsitoTcst ObICTpOE, JETKO
KOHTpPOJMpYeMOe  OTBep)KAeHue  0e3
Harpesa, Xopolas aare3susi Ko MHOr'MM BU-
JlaM TOBEPXHOCTEH, OoJbllas MPOYHOCTD,
MPO3payHbli, HE3aMETHBIN KIIEEBOM MIOB,
y100CTBO MCHOJIB30BAHUS HA aBTOMATHU3H-
POBaHHOM IPOU3BOJCTBE (C MOMOIIBIO aB-
TOMaTHYECKOTO J103aTopa) [4].
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Jna ymydnieHust KJIeeBoro cCoeluHe-
HUs KoMmmaHus 3M mpejuiaraeT MHUPOKHUM
CHEKTp IpaliMepOB M AKTMBATOPOB THIA
Scotch-Weld™. AKTuBaTOpHI M MpaiMepbl
Mapku Scotch-Weld™ npumeHsroTcs: BMe-
CTE C LMAHAKPWJIATHBIMM aJr€3UBaMu. JTH
COCTaBbI IOBBIIIAIOT CKOPOCTb OTBEPKIE-
HUS LIMAHAKPUIIATHOTO KJIed HAa MOPHUCTBIX
MaTepuaax, yJydIlaloT CKpEIUICHHE IIO-
JUATUJICHA, TOJUIPONWICHA, IOJHUTET-
padTOpITHIIEHA, CHJIMKOHOBOW pPE3UHBI.
JUig Jmydiiero CKperuieHuss BUHTOBOTO CO-
€IMHEHHSI  WCIIONB3YIOTCS  (DUKCATOPBI
pe3sObl. C momomplo mpaiimMepa ocCy-
LIECTBIIAETCS MpeBapUTENIbHAS MTOATOTOB-
Ka (IIpONHUTKa) MOBEPXHOCTEH mepes HaHe-
ceHueM Kied. [IpaliMepsl UTparOT BaXHYIO
pOJIb B CTPOUTENBHOM, DJIEKTPOHHOW, aB-
TOMOOWJIBHOH MPOMBIIIUIEHHOCTH [4].

CormacHo pe3yibpTaTaM HUCHBITaHU,
OpU 3aBEPUICHUM COOPOYHBIX OIeparui
PEKOMEHIyETCSI UCIIOJIB30BAHUE aKTHBATO-
poB Scotch-Weld™, 6naromapst KOTOpbIM
LMaHAKPWJIATHBIA aJre3UB OTBEPKIACTCS
10 KpassM Ha 00JbIIyIo IyOuHy. AKTHBa-
TOp (aKcenepaTrop) yCKOpsET MpoLecc OT-
BEP)KJIEHUS KJIesl, YIIydIlaeT ero 3amojHs-
IONIyI0  crocoOHocTh.  Mcnosnb3oBaHue
KOHCTPYKLIMOHHOT'O aKTUBAaTOpa OINpPAaBJIbI-
BaeT ce0s MpH CKJIEUBAaHUM MOBEPXHOCTEH
U3 aHOJMPOBAHHOIO MeTallja, HEep)KaBero-
med crany, KaaMmus, LMHKA, KOHTPOBOY-
HBIX MAaTEpHaJIOB, JeTajleld, MMEIOIUX
JNEKTPOJINTUYECKOE  TOKpbITHE.  Knei
HEO0OXOJJMMO HAaHECTH Ha OJHY U3 CKpel-
JSEMBIX IIOBEPXHOCTEW, aKTUBAaTOp — Ha
npyryto. Cpa3y mociie npuxarus Aetanei
OJlHA K JIpYrod NMPOU3OUJET peaKuus Kies
C aKTUBAaTOPOM U HAYHETCS MpOLEecC OT-
BEP)KEHUSA. AKTUBATOpPBl OTHEOINACHBI, IO-
3TOMYy paboTaTh ¢ HUMH HYXKHO BHE HC-
TOYHUKOB BBICOKOH TEMIIEpAaTypbl B IPO-
BETPHUBAEMOM MOMeEIIeHUH [4].

Jns ¢pukcanuy BUHTOBOTO WJIM raey-
HOTO COEIMHEHHUSI HEOOJBIIOE KOJIMYECTBO
KHMJKOTO COCTaBa HEOOXOAMMO HAHECTH Ha
pe3b0y BuHTA, Taiiku. [lpu 3aTsruBaHuM
raikl WIM BHHTAa JKUJKHE (DUKCATOPBI
Pe3b0bI 3aN0TIHAT B PE3b0OBOM COETUHEHNUN
IIOJIOCTH, NPEBPATUBIIUCH IIOCIE OTBEp-

Mawunocmpoenue

39

KJICHUS B JKECTKYIO I1acTMaccy. B pesyib-
TaTe JBIKCHHE MEXIY Pe3bOOi CTaHOBUT-
Csl HEBO3MOJKHO, 00pa3yeTcsi BBICOKOINPOY-
Hoe coenuHeHue. OHO OTIMYAeTCs BHOPO-
YCTOMYHMBOCTHIO, KOPPO3WOHHOMN YCTONYH-
BOCTBIO, XOpOILEH I'€pMETUYHOCTBIO. XHU-
MOCTOHMKHE BHUABI (PUKCATOPOB PE3bOBI
MOXHO HCIIONIb30BaTh B arpeCCUBHBIX Cpe-
nax. Hanocuts pe3n00BOl (pukcaTop HEOO-
XOIUMO Ha OOEIPKUPEHHYI0 YHCTYIO II0-
BEPXHOCTh. JIJIs1 MCIIONIb30BaHUS HA CTaJIH,
AIFOMUHUY, JPYTUX HEaKTUBHBIX MeTajiax
TpebyeTcst 00paboTka akTUBaTOpOM [4].

AbsposonbHble  Kien. Kieu-cnpeun
3M™ Scotch-Weld™ yno0HO NPUMEHSATH
Onmarozapsi a’po30JbHOM YIAKOBKE: OHHU
BCErJa TOTOBBI K HCIIOJB30BAHUIO U HJE-
aJIbHBl JUIsI HAHECEHMs Kiesd Ha OoJbline
romaan. Kien-cnpen MOXXHO HCHOIb30-
BaTh Ui CKJIEHKU CaMbIX Pa3HOOOpPAa3HbIX
MaTepHaJiOB: METAJUIOB, AEpeBa, IUIACTH-
KOB, Oymaru u ap. [4].

TepmorutaBkue kien Scotch-Weld™ —
3TO (hu3ndecku oTBepxaaeMele kien Hot
Melt & Low Melt. bnaromapst BeICOKOH
CKOPOCTH  OTBEpXJEHHUS TEpMOIIaBKUE
kinen Scotch-Weld™ mupoko mnpuMeHs-
IOTCSl JJI1 BPEMEHHOIO M IOCTOSHHOTO
NPUKJICUBAHUS  PAa3IMYHBIX  3JIEMEHTOB.
CrannapTHble TEpMOIUJIABKUE KJIEM HAHO-
caTcsl mpu Temmeparype okosio 200 °C.
Jlns TOBBIIEHUST YPOBHS 0€30MacHOCTH
cnenmanuctamu 3M  Owuta pazpaborana
cepust HU3KOTEMIIEPAaTypHBIX  KJIEEB
Scotch-Weld™ (o6o3nauenne LM), HaHoO-
cumblx npu 130 °C. TepMmoruiaBkue Kieu
3M™ Scotch-Weld™ Reactive PUR mo3-
BOJIIIOT OBICTPO U HAJEKHO OCYLIECTBUTH
COOpKY pa3NMYHBIX YacTed MeOenu u3 Jie-
peBa, MeTaJIa, CTeKJa, a TAKKe MPUKIICUTh
JIeKopaTHBHBIE AneMeHTHl. [locne Hanece-
HUsl B TOpsSiYeM BHJIE KJIEH oOxJaxaaercs,
dbopmMHpysT TIPOYHOE M JOJTOBEYHOE CO-
enuHeHue [4].

Kak pesynbprar, MHOroobpasue 00-
JacTel, rae UCIONb3yITCs KIesInue Ma-
TEPHAIbl, IPUBOJUT K CO3TAHHUIO IIUPO-
KOl rammbl HpoaykToB. B Hacrosiee
BpeMs Ha PBIHKE IPECTABICHBI HECKOJIb-
KO JIECATKOB TBICSIY COCMAB08 KIEEB, B
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KOTOPBIX TPYAHO Pa3o0paThCs U KOTOPHIC IOTCSl DJIEMEHTaMU OOIIEero mpejacTaBiie-
CIOKHO OTJIIMYUTH OJUH OT JAPYroro. Hus o Kiesx [1].

[IpousBoauTenu mnpeaIaraloT KJeeBbIe Buoteodur

MaTepualibl, NPEJHA3HAYEHHbIC I Ca-

MBIX Pa3JIMYHBIX 1I€JIEH, U TOTOBBI CIEIU- B oTinune ot cBapku M KJIENKHU KJe-
aTBbHO CO3JIaTh MO TPEOOBAHUIO 3aKa3UNKa €BOC KPCIICHHUEC pacHpeaciisiCT CTaTH4C-
moboi ke, I[lorpeburtens wumer wuue- CKO€ HaIpshKEHUE, TMHAMHYECKOE BO3/IEH-
albHBIA KJIEEBOM MarTepuaja Ha BCe Clly- CTBUE paBHOMEpHO. biaromaps stomy co-
Yad KWU3HU WJIW K€ CHeUHaTbHbIA, Tpe- 3/1aeTCs 3alliTa OT BUOpAIMU U JOMOIHU-
Ha3zHAYEHHBINA U1 pemeHusl TOJIBKO €ro TCJIbHAs 3allMTa COCIUHACMOrO y3Jia.
3aga4. OnuH U3 crocoOOB COMU3UTH WH- KneeBoe coenunenue He Tpedyer co-
Tepechl pa3paboTynKka U MOTpeOuTens — 371aHUs OTBEPCTUI B MaTrepualie B OTINYNE
CO3/IaHHE€ TPOCTON KJIacCH(UKAIUH, Ie- OT KJIENIKH, OONTOBBIX coenuHeHui. [Tocne
JbI0 KOTOPOW SIBJISIETCA MOMOIIb TOTpe- OTBEPKIECHUS KIEHU i1 METawuia JAEMOH-
OuTelssM B BBIOOpPE Kjesi HE TOJBKO C CTPUPYIOT 3JACTUYHOCTh, BBICOKYIO CO-
JKOHOMHYECKOW, HO M C TEXHHYECKOH MPOTUBIIIEMOCTh MEXAHUYECKOMY BO3IEH-
TOYKHU 3PEHUS, B TOM YHUCIIE U C Y4YETOM cTBUIO0. MIX MOXXHO NPUMEHSATH B JIETKUX
CBOWCTB CKJIeMBaeMbIX MartepuanoB. OHa KOHCTPYKINHUAX, COCTOAINNX U3 KOMIIOHCH-
HO3BOJIUT PA3JEIUTh KIEH N0 MUnam, a B TOB TOJIMHON 0,5 M MeHee MWIIIUMETpA,
3aBUCUMOCTH OT COCTaBa — KO KldAccam. IUIsl KOTOPBIX CBapKa 3aTpyaHeHa. Kieesoi
O06ocHOBaHHAs KiIacCU(pUKAIUS U TPABU- CJION MpeaoXpaHsAEeT OT KOPPO3UU COEoU-
JlJa ompelejIeHUsI COCTaBOB KJIECB SBJIA- HEHUU U3 Pa3HOPOAHBIX MCTAJJIOB.
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