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MPOMBILLNEHHBIE NHXEHEPbI-KOHCTPYKTOPbI U MHXKEHEPbI-TEXHONOMM MOCTOSHHO WLLYT MHHOBALMOHHbIE PELUEHNS IS CO3aHNS HOBbIX 1 YCOBEPLUEH-
CTBOBaHHbIX MPOEKTOB, @ TAKXKE YYYLLIEHNS NMPOM3BOACTBEHHBIX NPOLLECCOB B LIENIOM. B pasHbix 0Tpacnsix HabnoaaeTcs TEHAEHUNS K NCMONb30BAHMIO
YCTPOWCTB MEHBLLET0 pa3mepa 1 ¢ 6ONbLLEI NPON3BOAUTENBHOCTbIO. [ YCTPONCTB MEHbLLMX PAa3MEpOB TPEBYIOTCS HHOBALMOHHbBIE MaTepuarbl 1
MPOLLECChI COOPKM B COMETAHUN C MOBbILIEHHOI TOYHOCTbIO: HEOOXOANMO YMECTUTL GOMbLUE PYHKLMIA B MEHBLIEM NPOCTPAHCTBE, NPU 3TOM COXPaHUB
UMM A2XKe MOBbICKB XapaKTepUCTUKIN FOTOBOTO U3AENNS.

Takme KOHCTPYKLMM YCTPOACTB MOTYT Bbi3bIBATb OMPEAENeHHbIe TPYAHOCTY C TOYKI 3PEHNUS COOPKM, @ TaKKEe HOBbIX TPEGOBAHUIA K XapaKTepucTMKamu,
Hanpumep K TENNoBbIAENEHNIO.

CeroaHsi MHxeHepam A0CTYMHO MHOXXECTBO PELUeHMI IS CO0PKU, HauMHas OT MEXAHUYECKNX METOI0B, HanpumMep 601TaMu, 10 KNENKNUX NEHT, CBapKM
(ynbTpa3ByKOBOW NI CONbBEHTHOM) M KNeeB. Y KaA0ro MeToa c60pKM ecTb CBOM NPeNMyLLLECTBa U HeaocTaTku. B Tabnuue 1 npuBeaeH 063op pas-

JINYHBIX METOL0B COOPKM C yKasaHWEM MX KITHOYEBbIX NPEUMYLLECTB U HELOCTATKOB.

TABJINLA 1

MpenmyluecTBa U HEJOCTATKMN Pa3fNYHbIX METOA0B COOPKU

MexaHU4ecKuii METOA KpPenseHus

YnbTpa3BykoBasi CBapka

® [IpoyHOCTD

© Hu3kue 3arpatbl

 bes nonumepumsaummn

o CoeiMHeHNe pasHOPOAHbIX MaTepuarnos

® JlerkocTb aBToMaTm3auum

e [IpocToTa npouecca

© BbiCOKasi NPOYHOCTb COEANHEHNS
© CKopocTb

© CTOMMOCTb
© MrHoBeHHas thukcaums
o CoeaIHEHNE pa3HOPOAHbIX MaTepuasoB

e CoeavHeHNe pa3HOPOAHbIX MaTepuanoB

© PaBHOMEPHOE pacnpefeneHne HanpspKeHui

© 3anosiHeHue 6obLLNX 3a30P0B

® [epmeTnsaums

e JlerkocTb aBTOMaTM3aLmm

o CoeiMHeHNe TPYAHOCKIENBAEMbIX MaTepu-
anoB

METOJ CE0PKH OCHOBHbIE NPEUMYLLIECTBA OCHOBHbBIE TPYAHOCTH

o CKJ1aCKOI YYeT aeTanei

 CNIOXXKHOCTb aBTOMATM3aLIMN

e be3 repmeTusaummn

© HanpspkeHne CKOHLLEHTPMPOBAHO BOKPYT
KPEeneXHbIX 3NEMEHTOB

o Ocna6neHune co BpeEMeHeM

e KanuTasibHble BIOXKEHNS

© TexHU4eCKOoe 06CNYXKMUBAHNE CUCTEMbI
© Pa3HOPOAHblE MaTepuabl
 TpyNHOCKIIEMBaeMble MaTepuasbl
 3anoJsiHeHNe 3a30poB

 CNOXHOCTb aBTOMATM3aLMM
® BbicoKasi TOYHOCTb
 TpyHOCKIIEVBaEMbIE BELLECTBA

© Heo6X04MMOCTb B J03VPOBKE N HAHECEHW

© Heo6x04AMMOCTb B MOMMEpU3aLmm (BO3MOXXHO
Heo6XxouMo 060pyL0BaHME)

e [log60p COCTABOB C YCTONYMBOCTBIO K HU3KIUM
Temneparypam

B KaTeropuu Kneesoin C60PKM eCTb HECKOMbKO BapUaHTOB, BKIKOYAs 3MOKCUAHbIE CMOJbl, KNEU-pacnnasbl, CBETOOTBEPXKAAEMbIE, IBYXCTYNEHYATble
aKpUNbl U LpaHoakpunarsl (MM MOMeHTasbHbIE Kiew). LinaHoakpunarHble Knen 061afatoT MHOrMMU NpermyLLecTBamm nepes, ApyruMu Metogamu

cGOpKK, BKJIH0Yas, MOMUMO MPOYEro:

e bbicTpas dukcaums

o [lonnMmepu3aums npy KOMHaTHOI TeMnepaType

© 0JJHOKOMMOHEHTHbIN

© BbicoKast NPOYHOCTb CKJIEMBAHUSA C LUMPOKMM A1ana3oHoM niactamacc, MeTasnsios 1 31acToMepoB

© BbiCOKas NPOYHOCTb CKNEMBAHUS C TPYAHOCKNEMBAEMbIMIA MaTepuanami (Hanpumep, NoANITUIEHOM U NOAUNPONUIEHOM)

e Jlerkoe v TOYHOe [031pOBaHNe
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C MOMEHTambHbIMI KJIESIMU CBSI3aHO HECKOJbKO Np0o6ieM, 06YCNIOBNEHHbIX B OCHOBHOM MX TEPMOMIACTUYHOCTbIO: CTaHAAPTHAs MakcuManbHas paboyas
Temnepatypa 82 °C; npoayKTbl C BbICOKOI BA3KOCTbIO 3aMOJHSOT 3a30Ppbl MAaKCUMYM 2,5 MM; CBOACTBEHHAS UM XPYMKOCTb 11 HEJ0Nr0BEYHOCTb BO
BNIAXKHON Cpege.

C momeHTa cBoero nosisneHus 6onee 50 NeT Hasag, LMaHoaKpuUNaTbl MPETEPNENM 3HaYNTENIbHbIE M3MEHEHNS N0 COCTaBY - MOSIBUNIMCH HOBbIE YNPOYHEH-
Hble 11 3N1aCTUYHble BapuaHTbl, BbICOKOTEMMNEpaTypHble (10 121 °C) NpoayKTbl 1 AaXe Bepcumn co cnabbiM 3anaxom. MocneaHss MHHOBALWS COYETAET B
cebe ONTUMabHbIe XapakTEPUCTUKIN IYYLLMX MOMEHTAsbHbIX KNIEEB B OJHOM HOBOM PELLIEHMN.

OBLUME CBEAAEHNA O LOCTITE 402

LOCTITE 402 — 370 HOBEWLLNIA UHHOBALIMOHHbIN NPoayKT Henkel, B KOTOPOM NCNONb3YETCS 3anaTeHTOBaHHAs TEXHOMOMAS, PACLUMPSIOLLAN TPaHNLLbI
XapakTePUCTUK MO CPABHEHNIO CO CTAHAAPTHBIMM 3TUALMAHOAKpUNaTamu. 3T0 MOMEHTANbHBIA KNEl CO CBEPXBLICOKUMI XapakTepUcTUKamm, coyeTa-
1oL B ce6€ BbICTPOTY (HUKCALMM 1 BbICOKYIO MPOYHOCTb C NYYLUIMMM B CBOEM KNACCE XapakTepUCTUKaMM NpK BbICOKKX TemMnepaTtypax i yny4LeHHon
JIONrOBEYHOCTBIO B YCNIOBUSIX OKPYXKAIOLLEN CPEbl.

bbicTpas hukcaums U BbICOKasi NPOYHOCTb
LOCTITE 402 nemoHCTPUPYET BbICOKYH CKOPOCTb (PUKCALMM HA LUMPOKOM Anana3oHe MaTepuanos: MeTannax, nnactmaccax, pesuHe, a Takke nopucTbix
marepuanax, Takue kak bymara u 4epeBo, No CPaBHEHNO C 00bI4YHbIM YHUBEPCENbHBIM KNEeM, Kak nokasaHo B Tabnuue 2.

LOCTITE 402 co3paeT BbICOKONPOYHOE K1eeBOe COEAMHEHNE CaMbIX PA3HbIX METANINOB M naacTMace (CM. puc. 1). Mo cpaBHEHWO C 0ObIYHBIM YHU-
BepCasbHbIM KJIEEM OH OT/INYHO COEMMHSET Takue MeTabl, KaK altoMUHUIA 11 HEPXKABEHOLLAa cTanb. VicnbiTaHus Takke nokasanu, yto LOCTITE 402
06ecrneynBaeT BbICOKYH MPOYHOCTb CKIIENBaHMS BHAXNECTKY NPU CABUIE CO BCEMM naacTMaccamu.

TABJIULA 2
Bpems cmkcauum LOCTITE 402 u 06b14HOro yHMBEPCANbHOIO Kies Ha pa3HbiX maTepuanax.

MATEPUAN LOCTITE 402 0BbIYHbI YHUBEPCAJIbHBIN KNEH

epoaucTas cTanb < 5 cek. < 5 cek.
< 5 CeK. < 5 CeK.
3045 cek. 20-30 cek.
MonukapGoHat < 5 cek. < 5 cek.
< 5 CeK. < 5 CeK.
10-20 cex. 5-10 cek.
5—20 cex. < 5 CekK.
LlepeBo (ayo0) 30-45 cek. 30-45 cex.
30-45 cek. 10-20 cex.
Pesnxa EPDM < 5 Cex. < 9 CeK.
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PucyHok 1

[pOYHOCTb Mpy CABUTE KIIEEBOTO COEAMHEHUS BHAXNECTKY ¢ nomolpsto LOCTITE 402 1 cTaHAapTHOrO YHUBEPCANBHOMO Kies Ha pasHbiX MeTannax u
nnacTMaccax nocne CEeMUAHEBHON NOMMMEPU3ALMM NPU KOMHATHOI TemnepaType.

Jlyywas B CBOEM KJiacce TepMOCTOWKOCTb

besonacHblin pabounii TeMnepaTypHbIA Npeaen Ans LuaHoakpunaTHbIX Knees 06b14HO cocTasnsieT 82 °C. [lo HAacTOSLLEro BPEMEHM HIU3Kas TEPMOCTON-
KOCTb 6blf1a OrpaHNYMBatoLLMM (HaKTOPOM NPU UCMOMb30BaHMM MOMEHTabHBIX KNEEB Ha OCHOBE 3TWNa B TeX Clyyasix, KOraa KneeBoe CoefyHeHne
NoJBepraeTcs BO3AENCTBII0 BbICOKNX TEMMNEPATYP B TEYEHME NPOAOIKUTENbHbBIX NEPUOLOB BpeMeHM. Takas HU3Kasi TePMOCTONKOCTb 06YCNOBNEHa
COYETaHMEM MPUYIH, B YACTHOCTH PasmMsAryeHnem 0TBEPXAEHHOr0 NoNMMepa Npyu Temnepartypax, 6imMskux K ux Temnepatype cteknoaHus (Tg) v yxya-
LUEHNK0 MEXaHNYECKNX CBOWCTB, TaKNX Kak MPOYHOCTb HA PaspbiB NPW PacTSHXKEHUM, U3-3a AENOMMEPU3aLN TUHENHOTO noaumepa. MonHbIn 0630p Obin
ony6nukosaH B 2017 roay.

OnH 13 cnoco6oB PeLInTb NPO6AEMY HU3KOM TEPMOCTONKOCTI — UCMOMb30BATb LitaHOAKPUAATHbIA MOHOMEP, COCO6HbIA (POPMMUPOBATH CLUMTYIO NO-
JIMMEPHYI0 CTPYKTYPY, B YaCTHOCTW annun-2-LuaHoakpunar. Mpu Harpese A0 Temnepatypbl npubnanantenbHo 150 °C unu Bbillle NPOMCXOANUT CLUKMBaHME
JINHEHOro NoNMMepa annnaLMaHoakpunaTa nocpeACcTBOM paankabHOM noauMepusaumm ¢ 06pa3oBaHneM TEPMOCTONKOro noammepa. 0gHaKo, ecim
CLUMBKM annun NonMMepa He Npon3oLLo, Toraa TepMOCTOAKOCTb MOMEHTANIbHOMO KNes Ha 0CHOBE annuna 6yaeT Takas Xe HIU3Kasi, Kak 1y apyrux
LIMAHOAKPUIATHbIX NONMMEPOB. [03ToMy, ANs NPUAAHMS Takon TEPMOCTONKOCTN KNEEBbIM COEAMHEHNSM, CKNEEHHbIM aNnnuni-2-LnuaHoakpunaTom,
TpebyeTcs AONONHUTENbHAs cTaaus 06paboTKK, BKNOYAKOLLAS BbIAEPXKKY NMPU MOBbILLEHHbIX TeMnepaTypax npuénusutenbHo 150 °C. Takas aonoaHu-
TenbHas cTans 06paboTKN MOXET 3HAUMTENBbHO YBENINYMTL BPEMS 11 3aTpaThl HA NPOU3BOACTBEHHbIN MPOLLECC COOPKN.

LOCTITE 402 comep»x1T HOBYIO 3anaTeHTOBAHHYIO TEXHONOrMI0, pa3paboTaHHyo komnaHuen Henkel ansi ycTpaHeHns yNoMsSIHYTbIX OrpaHNyYeHui,
CBSI3aHHbIX C BbICOKOI Temnepatypoil. LOCTITE 402 copepXXuT CMeCb 3TN- 1 anfif-LpuaHoakpunaTHbix MOHOMEPOB B COYETAHUM C 3anaTeHTOBAHHbIM
KOMMIEKCOM 106aBOK. 3Ta CMeCb MOHOMEPOB 3TWUA- 1 anana-LuaHoakpunata no3onset ucnonb3osatb LOCTITE 402 npu BbICOKMX TeMMepaTypax, Kak
1 Nto6OIA Apyroil MOMEHTaNbHbIN KNen, He npuberas K JONOSHMTENbHBIM 3Tanam 06paboTKM. ITULMAHOAKPUAATHBI MOHOMEP NOAAePXNBAET nep-
BOHayasbHble TennoBble xapakTepucTki LOCTITE 402 npu noBbILLEHHbIX TEMMepaTypax A0 Tex nop, noka He NPOU30AAET PeaKLms CLUNBAHNS anaun
MOHOMepa. Bpems, Heo6Xx0aMMoe Ans NPOTEKAHUS 3TON PeaKLUK CLUMBAHWSA, 3aBUCUT OT TEMMEePaTypbl BO3AEACTBUS.
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[ins o6ecneyeHmns 06LLEN NPOAOKNTENbHON TENNOCTOMKOCTY BaXHbI TPU Pa3NMyHbIX TEMNOBbIX CBOCTBA:

(1) TennONPOYHOCTD; (2) TENNOCTOMKOCTL € TEYEHMEM BPEMEHM MPY NOBbILLEHHbIX TeMnepaTypax; 1 (3) TennonpoYHOCTb Nocne ANUTENbHbIX NEPUOLOB
BO3J€ENCTBUS BbICOKMX TeMnepaTyp. B cneaytowmx pasgenax 6yayT pacCMOTPEHbI BCE 3TU CBOMCTBA W NOKa3aHo, B Kakux cnyyasax LOCTITE 402 npesoc-
XOAMT Lpyriie MOMeHTasbHble Kieu.

Tennonpo4HocTb

TennonpoyHOCTb — 3TO MPOYHOCTb KNEEBOr0 COEAMHEHUS, U3MEPEHHast NPK BbICOKMX TemnepaTypax. LinaHoakpunaTHble NoAMMEpbI KnaccuhuumpyioT-
€Sl KaK TepMONNACTNYHbIE MaTepuaibl, YTO 03HAYAET, YTO 3TU NOAMMEPDI Pa3MAryalTCs NPU HarpeBaHuK [0 Temneparyp, 6U3KNUX K UX Temneparype
cTeknoBaHus (Tg). 3HaueHus Tg HEKOTOPbIX PACTPOCTPAHEHHbIX LMaHOaKpUNaTHbIX 3(hUPOB Nepeynciersl B TabauLe 3.

TABJIMLA 3
3HayeHuna TemnepaTypbl cTeknoBanus (Tg) pacnpocTpaHEHHbIX LMaHOAKpUNaTHbIX 3chupoB..!

AHOAKPWIATHBIH 3dUP TG (°C)

165

dmmn 140-150
H-6yTtun 90
B-meTokCcMaTUn 85
130

ITUNUMAHOAKPUNATHBIA NONMMEp UMEET 3asiBNieHHyto Tg B AnanasoHe 140-150 °C, cnenoBatenbHO, NONMMEDP HAYHET pa3MAryaTbCs U TeUb NpK Temne-
patypax, 67M3KNX K ananasoHy Tg uiam npeBblllatoLLmux ero. CKNeeHHble COEANHEHNS BHAXECTKY, XpaHALLMECS NPY Takoi TemnepaType, 613KOi K Hew
NN NPEBBILLAIOLLEN €€, EMOHCTPUPYIOT HU3KYI0 NPOYHOCTL. Mpy TemMneparypax Bbille Tg LnaHoakpuiaTHbIA NONMMEp HAYMHAET AenonuMepru3oBaThb-
€81, YTO NPUBOAMT K MOTEPE MEXAHUYECKMX CBONCTB, TaKMX Kak MPOYHOCTb HA Pa3pbIB NPU PACTSHKEHMMN.

Ha pucyHke 2 nokasaHa TennonpoyHOCTb COEANHEHUS B HAXNECTKY 13 HepxkaBetoLeil cTanu kneem LOCTITE 402 no cpaBHEHWO CO CTaHAAPTHbIM
YHUBEpPCaibHbIM Kneem 1 TUMUYHbIM BbICOKOTEMMNEPATYPHbIM MOMEHTaIbHbIM KJleeM, Nocyie 0TBEPXKAEHNA B TEYEHNE CEMU AHBVI npu KOMHaTHOW
Temneparype.

B Kaxmom cnyyae HabniofaeTcs CHUKEHNE NPOYHOCTY KNIEEBOro COEAMHEHUS B HAXNIECTKY NP CABUTE C MOBbILLEHNEM TEMMEPATYPbl OKPYXKatoLLEn
cpenpl. Mpu Temnepatype 135 °C NPOYHOCTb NP CABUIE CKNEEHHbIX COEANHEHUI BHAXNECTKY COCTABNSET NPUOAN3UTENbHO 3 H/MM?,
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402 Knen BbICOKOTEMMEPATYPHbIA KNei

PucyHok 2
TennonpoyHoctb LOCTITE 402, 06bI4HbIX YHUBEPCANbHOMO 1 BbICOKOTEMMNEPATYPHOrO KNEEB NOCNe OTBEPXKAEHNUS B TEYEHUE CEMU JIHEN COEANHEHMS
HEPXKABEIOLLIEH CTann BHAXNECTKY.

TennocTonkocTb

TennocTonkoCcTb OTHOCUTCS K CIOCOGHOCTI OTBEPXKAEHHOTO KIesi B KIEEBOM COEMIIHEHNM COXPaHSATb CBOO NEPBOHAYANIbHYH) MPOYHOCTb CKEUBaHUS
NP1 KOMHATHOIA TeMMNepaType, Koraa KneeBoe COeANHEHe NOABEPraeTCst ANUTENIbHOMY CTapeHMI0 NPy NOBbILLIEHHbIX TEMNEpaTypax, a 3aTemM Bo3Bpa-
LLIAETCSA 1 UCMbITHIBAETCA MPY KOMHATHOI Temnepatype. Bo3aencTeme Tenna ocnabnsaeT aareaunio Ha rpaHuLLe Mexay LiaHoakpunaTHbIM NoMMEPOM W
CKNenMBaeMoii NoAN0OXKKoON. Kak npaBuio, MOMEHTaNbHbIE KNen IEMOHCTPUPYIOT BbICTPYIO NOTEPI NPOYHOCTU CKNENBAHNS, KOTa CKNIEEHHbIE COBINHE-
HUSi NOABEPralTCs CTAPEHMI0 NPK TeMNepaTypax HAMHOro HKe ux Tg.

TennocTonkoctb LOCTITE 402, 06bI4HbIX YHUBEPCANBHOMO 11 BbICOKOTEMMEPATYPHOO KNeeB Obina onpeaeneHa nocne Bo3aencTBUs TeMneparyp B aua-
nasoHe ot 100 °C go 150 °C (cm. puc. 3-6).

Bo Bcex cnyyasx Mcnoib3oBaamch COEANHEHNS HEPXXABEIOLLEN CTau BHAXNECTKY, U KNEeBble COEANHEHNS OTBEPXXAANNCH B TEYEHIE CEMM JHEN Npu
KOMHaTHO TemnepaType nepej, BO3AENCTBUEM BbICOKOI TEMMEPATYpbI.

Yepes 1000 yacos Bbiaepxku npu Temnepatype 100 °C LOCTITE 402 coxpaHsieT 79% 0T CBOEN HayanbHON NPOYHOCTY (CM. puc. 3). O6bIYHbI YHUBEP-
CasbHbIi KNen TakxKe AeMOHCTPUPYET BbICOKYHO 3(h(HeKTUBHOCTb NPK Takon TemnepaType, coxpaHss 59% 0T cBOen HayanbHOM NPOYHOCTH, B TO BPEMS
KaK 00bI4HbI BbICOKOTEMMNEPATYPHBINA KNeit coxpaHsieT 29% NpOYHOCTH.
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402 YHUBEPCANbHbI KNen BbICOKOTEMMNEPATYPHbIN KIen

PucyHok 3
TennocTtoinkocTb LOCTITE 402, 06bI4HbIX YHUBEPCANIBHOTO 1 BbICOKOTEMMNEPATYpHOro knees nocnie 1000 yacos npu 100 °C Ha coeaNHEHUSIX HEPXKABEI-
LLIEN CTann BHaXNECTKY.

Ha puc. 4 nokasaHa Tennoctonkoctb LOCTITE 402 nocne 1000 yacos npu Temnepatype 120 °C no cpaBHEHWIO C 06bI4HBIMW YHUBEPCAbHBIM U BbICO-

KoTemnepaTypHbIM KnesiMu. Y 06bI4HOr0 BbICOKOTEMMEPATYPHOrO Kiest HabNAAeTCA ObICTPas NoTepst MPOYHOCTU CKAenBaHus. MPOYHOCTb Npu cagure
COEIMHEHMNsI BHAXNIECTKY COXPAHAETCS Ha YPOBHE

3,9 H/M? 06bI4HbIM YHMBEPCANbHBIM KieeM nocnie 1000 YacoB BO3AEACTBMS.

B otnnume ot atoro, LOCTITE 402 coxpaHsieT NpOYHOCTb NpY CABWTe COEANHEHNS BHAXNECTKY Ha ypoBHe 6,5 H/Mm? (unn 38 % OT HayanbHOI NpoYHO-
ctu) nocne 1000 yacoB BO3AENCTBMS.

Mpu panbHenwem noebiweHu Temnepatypbl Ao 135 °C TennocTonkocTs LOCTITE 402 cTaHoBuTcs Gonee oueBnaHoi (cM. puc. 5). Mocne 1000 yacos
Bo3peiicTaus npu Temnepatype 135 °C LOCTITE 402 coxpaHsieT NPOYHOCTb NPU CABUIe COeanMHeHNs BHaxnecTky B npegenax 11,3 H/mm? unu 66 % ot
HauyanbHON NPOYHOCTU. HanNpoTKB, 06bIYHbIE YHUBEPCANBHBIA W BbICOKOTEMNEPATYPHbIN KNeu AEMOHCTPUPYIOT BbICTPOE CHYXKEHNE NPOYHOCTY B Teve-
Hue 500 yacos. Mocne 1000 YacoB BO3AENCTBUS 00bIYHbIE YHUBEPCANbHBINA 11 BbICOKOTEMMNEPATYPHbIN KNen AEMOHCTPUPYIOT HYNEBYH0 NPOYHOCTb, YTO
YKasblBaeT Ha TO, YTO NPOU30LLNIa Aerpafauns MHeHoro nonuMepa.

TennocTonkocTb LOCTITE 402 noanepxuBaeTcs npu BO3AENCTBIAN MakcumanbHon Temnepatypbl 150°C (cMm. puc. 6). Mocne 1000 YacoB BO3neicTBuMs
LOCTITE 402 coxpaHsieT 49 % 0T CBOE Ha4anbHON NPOYHOCTM CKAEUBaHMs. B 0TAnYmMe 0T 3TOr0, XapakTepUCTMKK 00bIYHOTO BbICOKOTEMMEPATYPHOrO
KNest 3HaYNTENbHO YXYALLA0TCS B TeueHne nepsbix 500 4acoB BO3AEGICTBUSA, COXPaHss TONbKO 9% OT CBOEI HayanbHOI NPOYHOCTY CKienBaHus. bonee
ObICTPast NOTePst NPOYHOCTY MPW CABUIe COEAMHEHUS BHAXNECTKY HAOMIOAAETCa Yy CTaHAAPTHOTO YHUBEPCANbHOTO KNesl, KOTOPbIA UMEET HymEeBYHO
npoyHocTb nocne 500 Yacos Bo3aencTBust npu 150°C. 310 CBUAETENLCTBYET O TOM, YTO Aerpajaums NMHeNHOro NoaumMepa NPoMCXoAunT GbICTpee npu
MOBbILLEHUM TEMMEPATYPbl BO3AEACTBUS.
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402 YHWUBEpPCANbHbIN KNEn BbICOKOTEMMNEPATYPHbIN KIei

PucyHok 4
TennocTonkocTb LOCTITE 402, 06bI4HbIX YHUBEPCANBHOMO 1 BbICOKOTEMNEPATYPHOro Knees B TeveHne 1000 yacos Bo3aeiicTaus npu 120 °C Ha coeam-
HEHWE HePXKABEIOLLIEI CTaNN BHAXIECTKY.
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MpOYHOCTb NPY CABUTe COEANHEHNS BHAXNECTKY, H/mMm?
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Bpems npn 135 °C, u.
Il LOCTITE 06bI4HbIi Il OGb1uHbIN
402 YHUBEPCAJIbHbIN KN BbICOKOTEMMNEPATYPHbIA KNeii

PucyHok 5
TennocTonkoctb LOCTITE 402, 06bI4HbIX YHUBEPCANBHOMO 1 BbICOKOTEMNEPATYPHOO Knees B TeveHne 1000 yacos Bo3aeicTaus npu 135 °C Ha coeam-
HEHWE HEPXKABEIOLLIEN CTaNN BHAXECTKY.
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Il LOCTITE 006bI4HbIA [l OGbi4HbIi

402 YHVUBEpPCaNbHbIN KNen BbICOKOTEMMEPATYPHbINA KNei

PucyHok 6
TennocTonkocTb LOCTITE 402, 06bI4HbIX YHUBEPCABHOIO 1 BLICOKOTEMMEPATYPHOro knees B TeueHne 1000 yacos npu 150 °C Ha coefmnHeHnsx
BHAXJIECTKY 113 HEPXXABEIOLLEN CTanu.

Tennonpo4HoCTb NOCNE NPOAOIKMTENBHOrO BO3AENCTBUS NOBBILLEHHbIX TEMNEpaTyp

OTnuumTensHoit ocobeHHocTbio LOCTITE 402 siBnsieTcs ero BneyatnsioLias CiocCOGHOCTb BblAEPXKNBATb MOBbILLEHHbIE TEMNEPATYPbl U COXPaHSTb CBOHO
TenosionpoYHOCTb B TEYEHNE ANIMTENBHOTO BpeMeHN. Takum 06pa3om, LOCTITE 402 — eanHCTBEHHbIA MOMEHTaNbHbIN KNEeii, CMOCOGHbIN COXPaHATh
CBOM XapaKTepuUCTUKM NPU MOBbILLEHHbIX TEMMEpPaTypax ¢ TEYEHNEM BPEMEHMW.

TennonpoyHocTb LOCTITE 402,06b14HbIX YHUBEPCABHOTO U BLICOKOTEMMEPATYPHOIO KNEEB MOCie BO3AENCTBMS MOBbILIEHHBIX TEMMepaTyp 6Gbiia onpe-
[JieneHa crefytoLmm o6pasom:

o CoeMHEHNS BHAXNECTKY AeTanen 13 HepXxasetoLen cTany npuknensanucs ¢ nomolpto LOCTITE 402, 006bI4HbIX YHUBEPCANBHOMO U BbICOKOTEMMEPA-
TYPHOrO KNees

e [locne CeMMAHEBHOrO OTBEPXKAEHUS MPI KOMHATHOI TEMMNepaType CKIIEEeHHbIe COeMHEHNS NOABEPranich BO3LENCTBIIO MOBbILLEHHbIX TEMMepaTyp:
-100°C
-120 °C
-135°C
-150 °C

e [locne 500 1 1000 YacoB BO3AENCTBMS NPU Kaxa0n TemnepaType 6biia Takke 3MepeHa NPoYHOCTb NpY CABUTe COEANHEHUS BHAXNECTKY Npu 3TON
Temneparype.
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Ha pucyHke 7 nokasaHa TennoctoitkocTb LOCTITE 402, 06bI4HbIX YHUBEPCANIBHOTO 1 BbICOKOTEMMNEPATYPHOrO KJIEEB NOCANE AJINTENIbHOr0 BO3AENCTBIS
npu aTon Temnepatype. Y LOCTITE 402 TennonpoyHOCTb YBENMYMBAETCS C NEPBOHAYANIbHOMO 3Ha4eHns 7,8 H/m? 1o 13,4 H/mMm? B TeueHne nepBbix

500 yacoB BO3AENCTBUS. ITa NOBbILLEHHAS TENONPOYHOCTb COXPAHSIETCS B TeUeHMe nocneaytowx 500 4acoB BbIAEPXXKN NPy 3TON TemnepaTtype.
TennonpoyHOCTb TUMNYHOTO BbICOKOTEMMEPATYPHOrO KJIes 0CTAeTCs NOCTOSHHOI W cocTaBnsieT okono 10 H/mMm? B TeveHne 1000 yacos Bo3nencTams. Y
06bIYHOT0 YHUBEPCANBHOTO KNest TEN0NPOYHOCTb HEMHOIO CHIKaeTcst 10 5,4 H/mm? nocne 1000 yacoB BO3AEACTBMS.

16
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TenononpoyHocTb npu 100 °C, H/mMm?
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Bpems npu 100 °C, u.

Il LOCTITE 06bI4HbIiA Il O0b14HbIN
402 YHUBEPCANbHbIN KNen BbICOKOTEMMEPATYPHbIA Kneil

PucyHok 7

TennonpoyHocTb npu 100 °C y LOCTITE 402 , 06bI4HbIX YHUBEPCANIBHOMO W BbICOKOTEMMEPATYPHOTO KNEEB HAa COBANHEHUSIX BHAXIECTKY U3 HEPXXaBeto-
Lweit ctanu, nocne crapeHus oo 1000 yacos npu 100 °C.

Y LOCTITE 402 npu Temnepatype 120 °C npomcxoanT He60MbLLOE CHUKEHWE TeNAonpoyHoCTY Ao 4,8 H/mm? B TeyeHne 1000 4acoB BO3LENCTBNS (CM.
puc. 8). AHaNOrMYyHOe CHUKEHME TENNONPOYHOCTM HABNKAAETCS Y 00bIYHOrO YHUBEPCANBHOMO Knes B TeyeHne 1000 yacos Bo3aencTams, ¢ 8 H/mMm? no
3,9 H/m2,

9T0 CHUXKEHWE TENJIONPOYHOCTU C TEYEHMEM BPEMEHM YKa3bIBAET HA TO, YTO NPOUCXOAUT HEKOTOPOE YXY/LLIEHNE MEXaHUYECKMX CBONCTB JIMHEIHOIro
nonumepa. C yyeTom ckasaHHoro, gaxe nocne 1000 yacos Bbiaepxkiu npu 120 °C 06a NpoayKTa COXPaHSIOT AOCTATOYHYIO TENIONPOYHOCTb, YTOOLI 06€-
CrneymBaTh paboyme XxapakTepUCTMKIA B MPUMEHEHNI. HanpoTuB, TENNONPOYHOCTb 06bIYHOMO BbICOKOTEMNEPATYPHOrO Knes naaaeT ao 0,7 H/mMm? nocne
1000 yacoB BO3[EICTBUS, YTO HEAOCTATOYHO 1 066CNeYeHnst PaboUnxX XapakTePUCTUK B NMPUMEHEHUN.

Mpwn manbHemwem NoBbILLEHNN TeMnepaTypbl BO3nencTans pasHuua mexay LOCTITE 402 v gByms ApyrMi KNesiMm CTaHOBUTCS 60/ee 04€BUAHON (CM.
puc. 9). TennonpoYHOCTb 06bIYHOr0 YHUBEPCANLHOTO Kiles npu Temnepatype 135 °C co BpemeHem cHuxaetcs. [Mocne 500 Yacos BblaepXxkm npu 135 °C
TEennonpoyHoCTb ynana Ao 1,7 H/MM?, yero HegocTaToqHO i 06ecneyveHns paboyunx xapakTepucTuk B npumeHeHmnsx. K 1000 yacam octaeTcs Hynesas
MPOYHOCTb, YTO YKA3bIBAET HA TO, YTO NPOM30LLNA NOAHAS AerpajaLys MHEHOro nonumepa. TennonpoyHOCTb 06bIYHOrO BbICOKOTEMMEPATYPHOMO Knes
cHkaeTcs oo 1,4 H/mm? B TeyeHune 500 4acoB BO3AENCTBUS, HO 3aTEM OCTAETCS HAa 3TOM YPOBHE B TeyeHue cneayowmx 500 yacos. OnsThb Xe, Tenno-
MPOYHOCTb 3TOr0 KNest C TeYeHMeM BPEMEHN HE0CTATOuHA AJ1s 06ecrneyeHnst pabounx xapakTepucTuk B npumeHeHusx. Hanpotus, nocne 1000 yacos
BbIaepxku npu Temnepatype 135 °C TennonpoyHocTsb LOCTITE 402 coxpaHsieTcs Ha ypoBHe 3,8 H/MM2. 3T0 yCTONYMBOE CBOMCTBO Ha MPOTSHKEHUM
MPOAOIMKNTENBHOrO BPEMEHU 06ecneynBaeTcs 6narofaps CLUMBKE aniun nonuMepa, Kotopas 06ecneyunBaeT OTMYHbIE TEMOBbIE CBOCTBA.
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Il LOCTITE 06bI4HbIN Il O6blyHbIi

402 YHUBEPCANbHBIN KNei BbICOKOTEMMNEPATYPHBIN KNei

PucyHok 8

TennonpoyHocTb Npu 120 °C 'y LOCTITE 402 , 06bI4HbIX YHUBEPCANbHOIO W BbICOKOTEMMNEPATYPHOr0 KNIEEB HA COEANHEHUSX BHAXNIECTKY U3 HEPXKABEI0-
Len ctanu nocne ctapenus ao 1000 vacos npu 120 °C.
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Il LOCTITE 06bI4HbIi I 06b14HbIN

402 YHUBEPCANbHbIN KIen BbICOKOTEMMEPATYPHbI Knei

PucyHok 9

TennonpoyHocTb npu 135 °C y LOCTITE 402 , 06bI4HBIX YHUBEPCASIHOMO M BbICOKOTEMMEPATYPHOTO KNEEB HA COEAMNHEHNSIX BHAXNIECTKY U3 HEPXXaBEt0-
Lweir cTanu nocne ctapenns no 1000 yacos npu 135 °C.
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MoBbliLeHNe TemnepaTypbl Bo3aeincTaus Ao 150 °C yckopsieT Aerpafauuto noaumepa y 06bl4HOr0 YHUBEPCANnbHOro Knes (M. puc. 10).

Yepes 500 yacoB NUHEIHbIA NOAUMEP NOYTU NOMHOCTBI Pa3NOXKMACS.

TennonpoyHocTb npu 150 °C y 06bIYHOr0 BbICOKOTEMMEPATYPHOIO KNesi nepBoHavanbHo coctasnset 1,7 H/mm2 u 0,9 H/mm? nocne 10004acos Bo3-
nenctems. MHTepecHo, 4to TennonpoyHocTb y LOCTITE 402 yeennunsaetcs B TeueHne nepsbix 500 yacos Bo3aenctams npu 150 °C ao 3,1 H/mm?, 3ta
MOBbILLEHHAs TENJ0NPOYHOCTb YKa3blBAET HA TO, YTO MPOM3OLLIO CLUMBAHUE aNAWA-MOAUMEPA, NPUAAILLEE CKNEEHHbIM COEAMHEHNSIM BHAXNIECTKY Mpe-
BOCXO[Hble TEMNOBble CBOWCTBA. B TeueHne nocneaytowmx 500 yacos Bo3aenctaus npu 150 °C TennonpoyHocTb LOCTITE 402 coxpaHseTcs Ha ypoBHe,
[OCTaTOYHOM ANs 06eCneyeHs IKCNyaTaLUMOHHbIX XapaKTEPUCTUK B MPUMEHEHNN.
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402 YHUBEPCANbHbIN KNen TEPMOCTONKUIA Knen
Pucynok 10

TennonpoyHocTb npu 150 °C y LOCTITE 402, 06bI4HbIX YHUBEPCANBHOMO 1 BbICOKOTEMMNEPATYPHOr0 KNEEB Ha COEANHEHMSX BHAXNECTKY U3 HEPXKABEI0-
Lwen ctanu nocne ctapenus ao 1000 vacos npu 150 °C.

3aKJo4YeHue 0 BbICOKOTEMNEPATYPHbIX XapaKTepUCTUKaX

CBoaHas nHdopmaums 06 06LLMX XxapaKTepUCTUKax npum noBbILeHHbIX Temnepatypax y LOCTITE 402, 06bI4HbIX YHUBEPCANLHOMO 1 BbICOKOTEMMNEPA-
TYPHOrO KNieeB npeacTasnieHa B Tabnuue 4. MpuHumas BO BHUMaHWe BCE TPU TEPMUYECKIX CBONCTBA, PEKOMeHayemas paboyas Temnepatypa ans
LOCTITE 402 coctasnseT o1 -40 °C no +135 °C. MpnynHa 3akno4yaeTcs B TOM, YTO HauanbHas TennonpoyHocTs LOCTITE 402 npu 150 °C cocTanseT
1,8 H/MM?, 4TO HEMHOTO HUXXE TOro, YTO CYMTAETCS JOCTATOYHbIM NS 06ecneyeHns paboumnx XapakTepucTuK B npumeHeHnn. OHaKo, ecni HayanbHas
TennonpoyHocTb npu 150 °C He SBNSIETCS NEPBOOYEPEHOI 3aaa4en ANs KOHKPETHOro npumeHenus, To LOCTITE 402 moXeT noAoiuTy Ans NpuMeHeHus
npv Temnepartypax Boiwe 135 °C. PekomeHayetca nposectu ucnbitadus ¢ LOCTITE 402 ans Kaaoro KOHKPETHOTO NPUMEHEHUS.
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TABJIULA 4
CsopgHasa nHopmaums 06 00LMX XapaKTEPUCTUKAX NPKU NOBbILEHHbIX TemnepaTypax ot 100 °C go 150 °C y LOCTITE 402, 06bi4HbIX YHUBEP-
CanbHOro M BbICOKOTEMNEPATYPHOIO KNEEB .

L R 7128 BN 0 W

00bIYHbIV BbICOKOTEMNEPATYPHBIN KIlei

LOCTITE 402 TennoctonkocTb 6onee 1000 yacos Ja la Ja Ja

Tennonpoy4HocTb 6onee 1000 yacoB la Ja Ja Ja

HavyanbHas Tennonpo4YHoCTb Ja la la Ja

06"”"""1 . Tennocroikoctb 6onee 1000 yacoB la la Het Het

YHUBEpCabHbIA Knew

TennonpoyHocTb Gonee 1000 yacos Ja Ja Het Het

HayanbHaa Tennonpo4HocTb Ja Ja Ja Het

LT . o TennoctoiikocTb Gonee 1000 yacos Ja Het Het Het
BbICOKOTEMMNEPATYPHBIN Kiei

Tennonpo4HocTb 6onee 1000 4acos [Ja Het Het Het

MoBblweHHas HaeXXHOCTb B YCNOBUSAX OKPYXKaloLien cpeabl

LOCTITE 402 TaKxe 06ecneynBaeT MoBbILLEHHYH HAAEXKHOCTb B PA3NINYHbIX YCAOBUSAX OKPYXXatOLLIEH Cpefibl N0 CPABHEHIO CO CTAHAAPTHbIM YHUBEP-
canbHbIM KieeM. LOCTITE 402 feMOHCTPUPYET NOBbILLEHHYIO CTOAKOCTb B YCIOBUSIX BbICOKOW TEMMEPATyPbl/BADKHOCTI, OCOOEHHO NP NOBbILLIEHUN
Temnepartypbl. Ha pucyHke 11 nokasaHo ynyuiieHHue xapaktepuctuk nocne 1000 yacoB ctapenns npu 40 °C/98% OTHOCUTENbHOI BIIXKHOCTY U

65 °C/95% OTHOCUTENbHON BNXHOCTHU.
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Il LOCTITE 06bIYHbBIN
402 YHUBEPCANbHbI KIen

PucyHok 11
MpoyHocTb npu cagure, H/mm?, anst LOCTITE 402 1 06b14HOr0 YHUBEPCANbHOMO Knes nocne 1000 YacoB BO3AECTBMS HA COEAMHEHNE BHAXNIECTKY U3
HEP)KABEIOLLIEN CTanu B YCNOBUSX BbICOKOI TEMMEPATYPbl/BNAXHOCTH.
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LOCTITE 402 nemoHCTPUPYET TakxKe 6011ee BbICOKYHO CTOMKOCTb, B OTAIMYME OT 06bIYHOr0 YHUBEPCANIbHOTO KIS, K pasfinyHbiM pacTBOPUTENSAM U Cpe-
[Jam, BKIt0Yast He3TUMPOBAHHbIA 6EH3H, MOTOPHOE Macno, 30MPONaHoN 1 3TaHon (CM. puc. 12).

LOCTITE 402 Takxe 06nagaeT NpeBOCX0HON CTOMKOCTbIO K BO3AEMCTBUIO Pa3fnyHbIX pacTBOpUTENe/cpe, BKYas HeaTUNMPOBaHHbIA 6EH3NH,
MOTOPHOE Macsio, 30MPONaHOS W 3TaHOA, MO CPABHEHUIO C 06bIYHBLIM YHUBEPCANbHBIM KNeeMm (CM. puc. 12).

Jraon
25
20
Bopa/rnukonb y M3onponaHon
0
Boza MoTOpHOE Macno

HeaTunmpoBaHHblit 6eH3MH

Il LOCTITE 06blYHbINA
402 YHMBEPCASbHbI KNen
PucyHok 12

MpoutocTb npu cagure, H/mm2, ans LOCTITE 402 v o6bl4HOr0 YHUBEPCaNbHOMO Knes nocnie 1000 4yacoB BO3AENCTBUS HA COEAMHEHE BHAXNECTKY N3
HEPXXABEIOLLEN CTANM KIMMATUYECKIM CTAPEHNEM B PA3NINYHbIX PACTBOPUTENSX/CPEAAX.

henkel-adhesives.com/ru




SAKJIKOYEHUE

XOTSl KOHCTPYKTOpam 1 TEXHON0ram LOCTYMHO MHOXECTBO METOA0B COOPKM, MOMEHTAJIbHbIE KINEW, B YaCTHOCTW, NPeaiaraioT 3HaYMTeNbHbIE NPEenMyLLe-
CTBa, COOTBETCTBYIOLLME NOCAEAHAM TPEOOBAHMSAM PbIHKA B OTHOLLIEHUM 601ee KOMNAKTHBIX, BbICOKONPOU3BOAUTESNbHbIX U BbICOKOTOUHbIX YCTPOMCTB.
LOCTITE 402 o6nanaeT 3HaunTeNbHbIMI NPEUMYLLECTBAMI MO CPABHEHMIO C TPAAULIMOHHBIMIA LinaHoaKpuaaTami, B TOM YKUCE YCTONYNBOCTBIO K
MOBbILLEHHbIM TEMMepaTypam 1 MoBbILLIEHHON A0NTOBEYHOCTbIO NPU BO3AENCTBUM BbICOKOI TEMMNEPATYPbI/BNAXKHOCTM, COXPaHAS NPK 3TOM KNKOYEBbIE
XapaKTepUCTUKM, U3-32 KOTOPbIX BbIOUPAKOTCA MOMEHTAsIbHbIE KNeu (0AHOKOMMOHEHTHOCTb, ObICTpast hukcaums, YHUBEPCaNnbHOCTb NOAMOXKN).

LOCTITE 402 — 3T0 MOMEHTabHbIN Kieil C CBEPXBbICOKUMI XapaKTepUCTUKAMU: BbICTPbIN, HAAEXKHDBIA 1 Nerko aBTOMAaTU3UPYyeMblid Ast TOYHOMN.

Cnucok nuteparypbl

1. Cyanoacrylates: Towards High Temperature Resistant Instant Adhesives. (nep.u3a.- LinaHoakpunatbl: K MOMEHTabHbIM KJIESIM, CTONKMM K BbICOKON
Temnepartype.) A Critical Review (nep.u3n.-PeueHaus), Barry Burns, Rev. Adhesion Adhesives,

Vol. 5, No. 4, December 2017.
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