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rpeB cOOpPHOW KOHCTPYKIHHU C MPUIIOKEHUEM JaBlie-
HUSI MEeXIy Ipecc-popmamu B mpecce, 4To croco0-
CTBYET CLEIUICHUIO CEPALEBUHHOIO JJIEMEHTA C Iep-
BBIM M BTOPHIM IOKPOBHBIMH 3JIEMEHTaMH; C) BCIIe-
HUBaHUE TEPMOILIACTUYECKOIO Marepuasa B CepaLle-
BHHHOM 3JIEMEHTE T0/1 JaBJICHUEM U IIPU TeMIIepaType
BCIICHUBAHUS MEX]y Ipecc-popMamMu B Ipecce ¢ Mo-
MOIIBI0 KOHTPOJIUPYEMOTO YBEJIWYECHUS PACCTOSHUS
Mexay npecc-popmamu; d) oxiaxaeHne BCIICHEHHOM
COHJBHY-TIAHENH T10]] aBJIEHUEeM MeXIy rpecc-dop-
MaMu; €) U3BJICUCHUE OXJIXKJICHHONW TaKUM 00pa3om
COHJBHY-TIAHENH U3 mpecca; f) M HeoOs3aTeNbHbIH
9Tal CyIIKU COHABHY-TIaHeTu. Bo Bpems sTama a) nep-
BBl KOMIICHCAIIMOHHBIN 3JIEMEHT, COOTBETCTBYOLIUHN
IO YCJIOBHSIM TEIUIOIPOBOIHOCTH BTOPOMY ITOKPOBHO-
My JIEMEHTY, IOMEIAeTCs CO CTOPOHBI IEPBOTO I0-
KPOBHOT'O 3JIEMEHTa /WM KOMIIEHCALMOHHBIA 3Jie-
MEHT, COOTBETCTBYIOIIHUI MO YCIOBUAM TEIIONPOBOI-
HOCTH TIEPBOMY ITOKPOBHOMY 3JIEMEHTY, IOMEIAeTC s
€O CTOPOHBI BTOPOTI'0 IIOKPOBHOI'O JJIEMEHTA, a BO Bpe-
Ml ¥ 110 3aBEPILECHUY 3Talla €) MepBbIid W/UIIH BTOPOii
KOMIICHCAILMOHHBIE 3IEMEHTHI U3BJIEKAIOTCSA U3 COHI-
BHUY-TIAaHEIH.
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Hassanne: CMIOCOB M3rOTOBNEHUA COHABUY-NMAHENEN C ACUMMETPUYHBIM MO
TONWWMHE NMPODUNEM

Hactoswee wu3obpereHne oTHoCUTCA Kk crnocoby npousBOACTBa C3HABMY-NMAHENEN C
aCUMMETPUYHBLIM MO TOMWMHE nNpodunem, COCTOSALWMX M3 CEPALEBUHHOrO 3MeMeHTa W3
MEHOHaNOMHUTENS,  PAacrnoOfiOXEHHOro  MEeXAY ABYMS  MOKPOBHbIMW  3NEMEeHTamMu, W

N3roTaBNMBaEMbIX MO TaK Ha3blBAEMOW TEXHOMOMMN BCNEHNBAHWA B U34ENUN.

B pokymeHTe EP 636463 A1 packpblBaeTcsl AaHHasi Tak HasblBaemas TEXHONOrsi BCNEHUBaHUS
B usgenun. [lJaHHas nsBecTHas TEXHOMNOrnsl BKMoYaeT B cebsa aTanbl M3roTOBMEHUSA nucTa m3
TEPMONacTU4eCcKoro mMaTepmana, coaepxawyero onpeaeneHHoe KONmM4yecTBo
COOTBETCTBYHIOLLEro areHta pPusmMyYecKoro BCNeHNBaHUA (areHT, BbidblBaoWm HabyxaHme, unu
pacTBOpUTENb), NOMELLEHMSA A4aHHOMO NUCTa MeXay ABYMSI MOKPOBHbIMU COSIMUA aHanormM4Horo
TEPMONMacTU4Yeckoro  matepvana, apMUPOBaHHOIO  BOJIOKHOM, nomeleHnss cBopHown
KOHCTPYKLUUN U3 TEPMOMNNACTUYHOIO CEPALEBUHHOIO CrOsi U TEPMOMNMACTUYECKMX MOKPOBHbIX
CMNoeB MEXAY ABYMSA HarpeBaTernbHbIMU NPWXKUMHBIMU NIiacTMHaMK, Nogayv Tenna u AaBneHns
Ha COOPHYIO KOHCTPYKLUWIO, BCMEHMBaHUS TEPMOMMacTUYECKOro CepaueBMHHOMO Cros npu
AOCTMXKEHMM TemMnepaTtypbl BCNEHUBAHWA NMYTEM YBENUYEHNSA PACCTOAHUS MEXAY NPUKUMHbIMA
nNacTMHaMy, OXMaXAEHUS MPWXKMMHbIX MNNAacTUH MO AOCTUXKEHUI 3aA4aHHOW TOSLUHbI
BCMEHEHHOr0 CepALEBUHHOrO Crnos nNpyv OAHOBPEMEHHOM MOAAEPXKAHUW [aBMEHUA Ha
MOMy4YEHHOW TakuM 0Bpas3om C3IHABMY-NaAHENN U NOCNEeayLWUA 3Tan CyLUKM AN YMEHbLUEHUS

OCTaTO4YHOro Kofim4yecTBa areHta CpI/I3VI‘-IeCKOFO BCNeHnBaHUA Unn pacTeBopuUTenA.

B aokymeHTe NL2012710 packpblBaeTcsi NPOMEXYTOYHOE usgenue, Bknovaroiee obomnoyky u
BCMEHUBAEMbIN CNOW U AOMOMHUTENBHO BKMOYAKOLLEe apMUPYIOLLMIA CIOWN, KOTOPbIN BHEAPEH
BO BCMEHMBaEMbI CrOM UNU MeXay BCNeHMBaembiM crnoem u obonouykon. Npu BCneHMBaHUU
3TOT apMUPYIOLLMIA CNOW BHELPSAETCS BO BCMEHEHHbIN CNOW UNU MEXAY BCMEHEHHbIM CIOeM U

obonoYkomn.

M3 pokymeHTa DE 1267416 usBecTtHa onopHad dopma Ans U3roTOBNEHUSA W3ONALMOHHBIX
KOPNYCOB MM KOHTEWHEPOB, BbINOMHEHHbIX M3 >XECTKOro MEHOMnacra, B KOTOPOW 3MEeMEHThI
hopmbl, obpaLleHHbIE K M3roTaBnMBacMomMy W3ONSALMOHHOMY KOprycy, BKnovawT B cebs, no
KpanHen mepe 4acTuyHo, ABa unu 6onee cnos, NpakTUYecku napanneribHbiX NMOBEPXHOCTU
opMbI; NPU 3TOM CroOW BbIMOMHEHbI U3 pasHbiXx marepuanos. Crnon B OMNOpHOW dopme
pacnonoXeHbl C YepeaoBaHNEM TENNOAKKYMYUPYIOLWMX METannmM4Yecknx Croes U CrioeB M3
TENMOU3ONALMOHHOrO NeHoNnacTa B HanpaBlEHNUN N3HYTPU HaPYXKy.

B aokymente WO 2006080833 A1 packpblBaeTcd, YTO B XOAE 3Tana CYLLUKN OCTaTOYHbIN areHT

hr3nYeckoro BCNEHMBaHWSA NPELNOYTUTENBHO YCTPaHSAETCS NpY NOBbLILLEHHOW TemnepaTtype B
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npouecce WCMONb30BaHWNSA TEXHOMOrMW BCMEHWBAHWS B U3AENUM; BMECTe C TeM BbITEKaHWS

OCTaTO4YHOro areHTa 3a npegernbl Kpaes NeHonnacrosoro cepaueBmMHHOro Crnod He NPponcxoaunT.

TexHonorns BCMEHMBAHMS B U3LENUN TakKe MOXET WUCNONb30oBaTbCA ANSA M3rOTOBMEHUS
NoA06HbIX MHOFOCIOMHbIX U34ENUN, HaUYNHAsA C CEPALEBUHHOMO 3rIEMEHTA, KOTOPbIA COCTOUT U3
TEPMONMacTUYECKOro marepuana, CcogepXxallero areHT XMMUYECKOrOo BCMEHMBAHUS W
pPacrnonoXeHHOro Mexay MOKPOBHLIMWU 3NEMEHTaMK, COrfacHo MHdopMaUuK, packpbiBaemown,
Hanpumep, B gokymeHtax WO 2015065175 A1 n WO 201506176 A1.

B MHOrocroviHbIX W3enusax C CUMMETPUYHOW MO TOSNLMHE KOHCTPYKLMEW, MOMNyYeHHbIX
NOCPEACTBOM  YMOMSIHYTOM TEXHOMOrMWM BCMEHWBAHUS B  W3LEMUW, CLUEMMEHUEe Mexay
MOKPOBHbLIM CINoeM (Uny MOKPOBHLIMU CMOSIMU) U BCTMEHEHHbIM CepaLleBUHHbIM crnoem BGonee
NMPOYHOE MO CPaBHEHMIO CO CBSA3bID MeXAy nopamu neHonnacra. Takum obpasom, npu
NPUNOXEHUN U3OLITOYHOM MEXaHWYeCKOM HarpyskM Ha MOBEPXHOCTb COMPUKOCHOBEHUS
CepALEeBUHHOrO U NOKPOBHOMO CrNOEB, HapyLUeHWe LeNOCTHOCTM, Kak NpaBumno, NpoucxoauT BO

BCNeHeHHOM cepaUueBUHHOM Crnoe.

Taike BbISICHWANOChH, YTO MPU UCMOMNb30BaHMN AAHHOW TEXHOMOMMU BCMEHUBAHMS B U3LENWN U3
M3BECTHOIO YPOBHS TEXHWKM ANSA NPOU3BOACTBA MHOTOCMOMHBIX U3AENWIA C aCUMMETPUYHBIM MO
TONWWHEe npodunem (NPUHMMAs CEPALEBUHHBIA CrOM B Ka4yecTBE LEHTPanbHOW YacTu)
CuenneHne Mexay MOKPOBHbIM CroeM (apMMPOBAHHbIM  BOMOKHOM) W BCMEHEHHbIM
CEPALEBMHHBIM CIMIOEM MOXET HapyLUUTLCA U YTO MPOYHOCTb Ha OTPbIB OT MOBEPXHOCTU HU3Ka
MO CPaBHEHUIO C CUMMETPUYHON KOHCTPYKLMEN BCMEHEHHOrO CepALEBMHHOrO Crnos w3
TEPMONNACTUYECKOrO MaTtepuana ¢ TakoW e MMOTHOCTbIO. Takue acUMMETpUYHble Npodunu
MoryT ObiTb Hambonee 3PHEKTUBHLIMA MPU UCMOMb3OBAHUWN KaXAOW U3 ABYX YMMOLEHHbIX
NMOBEPXHOCTEN C3IHABWUY-MAHENW ANSA pasHbiX Lenen, BCNeACTBUME Yero Ans  AaHHbIX

NoBEPXHOCTEN NOTPEOYIOTCA pasnnyHbIe CBOMCTBA.

CnepoBatenbHo, LUenbio  U300peTeHnss  SBNSeTCS  NOMyyYeHuMe  CIHABUY-NaHenu ¢
aCUMMETPUYHbIM NpodUnemM, B KOTOPOW Gbl OTCYTCTBOBANN UMW NPOSIBNANUCL B MEHbLUEN UK
MUHUManbHOW CTEMEHU BbILLENEepPeYnCneHHble HepocTaTkn. B vacTtHoctu, usobpeteHue
HanpaBneHO Ha MOBbILLEHWE CLeNNeHNs MEXAY MOKPOBHbLIM Crioem (MOKPOBHbIMM CINOSIMU) U

BCNeHeHHbIM cepaUueBUHHbIM CnoeM B CaHABUY-NaHeNn ¢ aCUMMETPUYHbIM npocbmneM.

CneposartenbHo, cnoco® B COOTBETCTBUM C HACTOAWMM U30OpPETEHUEM  YNOMSAHYTOro
NMPOU3BOACTBa C3HABWY-NAHENU C aCMMMETPUYHBIM MO TOMWMHE NPOUNIEM COCTOUT U3
CNeAyroLnX 3Tanos:

a) atan cOopKK, 3aKMYarWUNCs B NONyYeHUN nMctoobpasHom COOPHON KOHCTPYKLMK C
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NnepBbIM MOKPOBHBIM 31IEMEHTOM U BTOPbIM MOKPOBHbIM 3NIEMEHTOM, a TaKkkKe CepALEBUHHOrO
3NeMeHTa M3 TEepMONMacTUYECKOro marepuana, cogepallero Mexay 3TUMU MOKPOBHbIMU
3MNeMeHTaMn areHT BCMEHUBaHUSA, B KOTOPOM BTOPOW MOKPOBHbIN 3NIEMEHT HE COOTBETCTBYET
NepBOMY NOKPOBHOMY 3MIEMEHTY B OTHOLLEHUM TENNOEMKOCTU /UM TENNONPOBOAHOCTY;

b) aTan Harpesa, 3akno4arwuncs B HarpeBe COOPHOW KOHCTPYKUWUW, MOMyYEeHHOW Ha
aTane a), C NPUNOXEHMEM AaBMNEHUA Mexgy npecc-opmamn B npecce, 4To cnocobcTByeT
CUENNEHNI0 CepALEBMHHONO 3aNeMeHTa C NePBbIM 1 BTOPbIM NOKPOBHbIMU 3NIEMEHTaMU;

c) 3Tan BCMEHMBaHWS, 3aKMOYaloLWNNCsa BO BCNEHMBAHNN TEPMONNACTMYECKOro marepmana
B CEPALEBUHHOM 3NEeMEHTE MNog AaBneHUEM U Npu Temnepatype BCMEHUBaHMA MEXAY npecc-
dopmamm B npecce C MOMOLUbID YBEMNUYEHUS PACCTOSHUS MEXAY YNOMSHYTbIMA npecc-
dopmamu;

d) 3Tan OXNaXAEeHWs, 3aKMYalLWMNCa B OXNaKAEHUM BCMEHEHHOW C3HABMWY-NaHenw,
MOMyYEHHOW Ha 3Tane C) nNpu yaepXaHuum LaHHOW COHABWY-NAHENW MOA AaBMEHUEM MeXAy
npecc-popmamu;

e) 3Tan BbIFPY3KK, 3aKMNIOYAOLWLMACA B U3BMEYEHUN OXNaXAEHHON Taknm obpa3om CIHABWY-

naHenn n3 npecca.

Mpnyem B 3TOM crnocobe Ha 3Tane a) NepBbid KOMMNEHCALUMOHHbIN 3NTEMEHT, COOTBETCTBYHOLLNIA
napametTpam TEnnOeMKOCTM W TEennonpoBOAHOCTU  BTOPOrO  MOKPOBHOMO  3MEMEHTA,
pasmMeLlaeTca CoO CTOPOHbl MEPBOro MOKPOBHOMO 3MeMeHTa WU BTOPOW KOMMEHCALMOHHbIN
3MEMEHT, COOTBETCTBYIOLUM MapameTpam TEMNMOEMKOCTU W TEMNMONPOBOAHOCTU MEPBOro
MOKPOBHOrO 3rieMeHTa, pasMeLLlaeTcs Co CTOPOHbI BTOPOro NMOKPOBHOrO 31EMEHTA U Npy 3TOM B
npouecce npoBeAEHMS WK nocne TMpoBEAEeHUs JdTana €) nepBblid  Wunu BTOPOW

KOMI’leHcaLMOHHbIVI ANeMeHT n3BnekaeTcqa n3 CaHagBUY-naHenn.

B cnocobe B COOTBETCTBMM C HACTOAWMM M30OpeTeHMeM W3Ha4anbHO MNOAroTaBnNMBaeTCA
nmnctoobpasHas cOopHas KOHCTPYKUMS NMyTEM MNOCMOWHOW YKNagku APYr Ha apyra nepseoro
MOKPOBHOMO 3fIEMEHTA, CEPALEBMHHOrO 3remMeHTa W3 TepMonnacTU4ecKkoro marepuana,
CoAepKaLlero 4oCTaTovyHOE KONMMYECTBO areHTa husmyeckoro BCneHnBaHns Ans BCNEHMBaHUS
40 TpebyemMon KOHEYHOW TOMLWMHBI, NOy4YaeMon Ha atanax ¢) u d), n BTOPOro MOKPOBHOMO
anemeHTa. Kak npaBuno, 3TM 3NeMEHTbl fINCTOBbIE UMW MAEHO4YHble. [na HenpepbiBHOro
npoussoacTea «BeCKOHEYHOM» C3HABUY-NAHENM wuCnonb3yeTca nuctoobpasHas cbopHas
KOHCTPYKUUA M3 CNNETEHWA TEPMONMacTUYHOroO CEPALEBUHHOrO 3MNeMEeHTa W MOKPOBHbIX
3MIEMEHTOB, KOTOpble, Kak NpaBufo, CMarbiBAOTCA C KaTtywek. [ns Takoro HenpepbIBHOro
NPOM3BOACTBA MOXET MCMONb30BaTbCA HEMPEpPbIBHbIA CNOCO6 MPeccoBaHUs, PackpbITbin B
AokymeHTax 2015065175 A1 n WO 201506176 A1. C Lenbio UCKMOYEHUS ABYCMbICIIEHHOMO
TONKOBAHWSA JaHHOro ONMUCaHNS N300peTEeHUa NepBbIN MOKPOBHbIN 3NIEMEHT UHOr4a UMEHYeTCA

KHWXKHUIA MOKPOBHbIA 3MEMEHT», a8 BTOPON — «BEPXHUN MOKPOBHbIA 3MEMEHT». BepxHun u
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HVKHUI NMOKPOBHbIE 3M1EMEHTbLI OTNUYAKOTCS APYr OT Apyra No napameTpam TENNonpoOBOAHOCTH
nwvnn TennoemkocTn. Kak mpaBuno, Takoe OTnMYMe BO3HMKAET, Korga pasnuyaerca obujas
TONWWMHA U/MNK TUM UCNONb3YEMbIX B COOTBETCTBYHOLLMX NOKPOBHbIX 3fIEMEHTax Marepuarnos, Yy
KOTOPbIX, HamnpumMep, MOXEeT OTnuyaTbCa  KOIMPMDPUUMEHT  TEnnomnpOBOAHOCTU  WM/unn
TENNOEeMKOCTb. Hanpumep, nepBbIi  MOKPOBHbLIA  3MIEMEHT MOXET COAepXaTb  OAWH
TEPMONMacTU4YeCKMn Cnon (apMUPOBaHHbIA BOMOKHOM) ONpeaeneHHOW TOMWMHbI, a BTOPOW
MOKPOBHBLIN  3NMEMEHT MOXET COCTOSITb M3  [ABYX TakMx TEepMOMMacTUYeCcKUX Crioes
(apMUpPOBaHHbIX BOMOKHOM). [pyrim npumepomM sIBNSeTCA COOpHasi KOHCTPYKLMS, B KOTOPOW B
KayecTBe OfHOrO TMOKPOBHOrO 3reMeHTa MWCMoNb3yeTcs IMCTOBOM MeTann, TakoW Kak
antoMUHUKN, a BTOPOW MOKPOBHLIA 3MNEeMEHT COAEPXKUT TEePMOMMACTUYHbLIA  MaTepuan
(apmupoBaHHbIN BONOKHOM). JlnctoobpasHasa cbopHas KOHCTPYKUUS, Kak npasuno, rubkas, 4to
MO3BONSIET €M NpuHATH MOyl OopMy, COOTBETCTBYIOLLYIO Mpecc-popmam, KOTOopble B
NPOU3BOACTBE MIMOCKUX C3HABMY-NAHENEMm MOryT npeactaeBnsaTtb M3 cebs  nnockue
(ynnoweHHble) anemMeHTbl. Takke paccmatpmBaeTcsa 6onee CnoXHbIA BUL, Npecc-hopM, Takow
Kak npecc-popmMbl C N3rMboM Unn 4BOMHBLIM M3rMOOM B pasHbIX HAaNpaBneHUsiX (Hanpumep, Ans
N3roTOBIEHMS KPbILLN aBTOMOBUNSA M BOKOBOW CTEHKM MHTEPbEpa NeTaTeNbHOro annapara).
Kak npasuno, npecc-popMbl, TaKMe Kak MroCKUe MPWKUMHbIE NMAaCTWHbI, YCTaHaBMMBAKOTCH B

npecc C BOSMOXXHOCTbIO CHATUA.

Kak ykasaHo Bbiwe, ecnu Takas cOOopHasi KOHCTPYKLMS NPOXoAWUT 4epe3 aTanbl crnocoba
BCNEHUBaHUSA B U3JENUM, BKIOYMAs 3Tan BCMNEHMBAHWSA, 3Tan OXNaXAeHWusi, dTan BbIrPy3ku U
3Tan CyLUKWU, TO MEXaHU4YeCckue CBOMCTBA NOMy4YaeMon CaHABUY-NAHENN, B YaCTHOCTM, Ka4ecTBO

cuenneHuna, He aBndarTCa Hagnexallnmn.

Be3s cooTHeceHuMss € KkakoW-nMbO Teopuen nonaraeTcs, 4YTO 9TWM HeHagnexawme wu
HecTabunbHble CBOMCTBA BO3HUKAIOT B pe3yrbTaTe PasHbIX YCNOBUN OXNaXAEeHUs N0 MPUYUHE
HanuuMsa  acummeTpuyeckoro npodpunsa. Takum oOpasom, MeXay COOTBETCTBYOLMMU
NOBEPXHOCTSAMM CONPUKOCHOBEHWNS NMOKPOBHbIX 3NIEMEHTOB M BCMIEHEHHbBIM TEPMOMNNIACTUYECKAM
CepAUEBMHHBIM 3M1EMEHTOM M3 MEHOMMacTa BO3HUKAET nepenag Temnepartyp. Ecnu Bo Bpems
aTana OXNaXkAeHusi, B YaCTHOCTU Ha atane ObicTporo oxnaxaeHmst co ckopoctbto 100 °C/MuH,
NCNONb3yeTCA areHT U3NYECKOro BCMEHUBAHWS (areHT, Bbi3blBAOWMKA HabyxaHue, wunu
pacTBOPUTENDb), TO HA AaAHHbIX MOBEPXHOCTHAX COMPUKOCHOBEHUS KOHLEHTPaLUUS UCMOMb3YEMOrO
areHTa OyAeT Bblle, YEM B LUEHTPE TEPMOMNNACTUYECKOrO CEPALEBNHHOIO 3rnemeHTa. B cBasn ¢
nepenagomMm TEMMNEpPaTyp, B BO3AYXe BO3HUKAET MOTOK areHTa hnU3n4eCcKoro BCMEHMBAHUS, Kak
CneacTBUE, BO3AYX BCACbIBAETCS U3 OKPYXKaIOLEN cpeabl BO BPEMS OTKPbITUS nNpecca Ha aTane
BCMEHMBAHMS, a MOTOK BbI3bIBAET IOKanbHOE paspylleHne HoBoOOpasoBaHHbLIX MNOpP
neHonnacra, B YaCTHOCTW, B NpeAenax NoBEPXHOCTEN COMPUKOCHOBEHUS. B pesynbtarte 3Toro

cuenneHne wmexny nOKPOBHbIMKA 3NeMeHTaMn M BCNeHeHHbIM cepAueBUHHbIM 3J1EMEHTOM
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MOXeT ocnabnatbcs. Takke B npouecce Harpesa 4O Temneparypbl BCMEHVWBaHWUS MOXET
BO3HUKaTb Mnepenaj Temnepatyp, Npyv KOTOPOM TemnepaTypHble WM BpPEeMEHHble YCMoBUS,
BO3JENCTBYIOLUME Ha MOBEPXHOCTb COEAUHEHWSI MeXAY CepALUEeBMHHbIM  3MEMEHTOM,
cofepXallnm areHT PU3NYECKOro BCNEHUBaHWS, 1 COOTBETCTBYIOLLMM MOKPOBHbLIM 31IEMEHTOM,
pasnuyaroTcs AN BEPXHENW U HMKHEN CTOPOHbI, YTO MPUBOAUT K BapbUPOBaHWUIO nokasartenewn

cuenneHunsa Ha obenx CTopoHax.

Ecnun ucnonb3yeTcs areHT XMMUYECKOro BCNEHNBAHUS, KOTOPOW NPy NPEBbILLEHUN COOCTBEHHOW
TemnepaTypbl PasnoXeHUs pasnaraeTcs Ha rasoobpasHble NPoAYKThl, TAKME KaK a3oT, aMmMuaK,
KUCNOPOA, YrMEKUCHbIA ras U OKUCb yrnepoga, To ObiCTpoe oxnaxaeHuwe ¢ Temneparypsbi
BCNEHUBaHMSA (KOTopas NpefyCMOTPUTENbHO YCTaHaBNMBaeTCA Ha YpPOBEHb TemnepaTtypbl
NNaBneHns COOTBETCTBYIOLLEro TEPMONNacTUYECKoro Marepuana B CEpALEBUHHOM 3NIEMEHTE),
B 4aCTHOCTU, HEOAHOPOLHOE OXNaXKLeHWe, Bbi3BaHHOE Nepenasom TemnepaTtypbl No npuynuHe
MCNONb30OBaHUS aCMMMETPUYHOro NPOohUnsa, MOXET BbI3BaTb YCaAOUYHble HanpsiKeHWs, B
YacTHOCTW, Ha MOBEPXHOCTAX COMPUKOCHOBEHUSI TMOKPOBHOMO 3rieMeHTa W BCMEHEHHOro

cepaueBUHHOrO AnemMeHTa, 4YTo OKasblBaeT oKanbHOe BO34EWCTBME Ha KA4YE€CTBO cuenneHuns.

[aHHoe n3obpeTeHne HenTpanusyeT BO3HUKHOBEHWE YNOMSAHYTOro nepenaga Temneparyp v
NnocneacTBUS Takoro nepenajga nyTemM BHELPEHWUS OAHOrO UMM HECKOSbKUX KOMMEHCALMOHHbIX
3MNeMeHTOB B COOPHYK KOHCTPYKLUMIO, 4YTO MO3BONSAET MNOBMUATbL Ha TEMNNOMPOBOAHOCTb U
TENMNOEMKOCTb, AOCTUYL BonbLuen CUMMETPUN NPOhuns N 4obUTbCst OTCYTCTBUS 00 bEAUHEHNS
AOMOMHUTENBbHBIX KOMMEHCALMOHHbBIX 3NEMEHTOB C COOTBETCTBYHOLLMMWN MOKPOBHBLIMW CROSMMN
BO BpeMsA yKasaHHOro npouecca. [pyrumu CrnoBamu, TOMbKO BCMEHEHHbIN CEePALEBUHHbBIN
anemeHT OyeT NpuKNeeH K NOKPOBHbIM 3NeMeHTam Ha atanax b) u ¢). Npeanonaraetcs, yTo
Takowm TN KOMMEHCaUMM Unn ypaBHUBaHUS CBOWCTB Tenronepesadm noKpOBHbIX 3NIEMEHTOB B
COMETaHMN C KOMMEHCAUMOHHBbIMW 3MEeMEHTaMn COKpaTuT nepenag Temnepatyp Mexay
NMOBEPXHOCTAMMN COMPUKOCHOBEHWUSI BCMEHEHHOrO CEepPALEBMHHOIO 3feMeHTa WM MOKPOBHbIX
3M1EMEHTOB BO BpeMs 3Tana OXNadKAEHWSA, TEM CaMblM COKpaTWB NOKanbHbIM MOTOK areHTta
hunsnyeckoro BCneHnBaHNA n obpasoBaHne BHYTPEHHENO YCaL0YHOMO HANPSKEHNS NO NPUYNHE
cKatus npu OXMaKAEHUM C WCMNOMb3OBAHMEM areHTa XMMUYECKOro BCreHuBaHusa. Ecnu
NCMNONb3YeTCH areHT U3NYECKOro BCMEHUBAHUA, TO KOMMEHCAUMOHHbIE 3NIEMEHTbI TaKkKe
obecneymBaloT 6onee OgHOPOAHbBIA NPOrpeB, YTO CNOCcOOCTBYET PABHOMEPHOMY CLIEMMEHNIO C
COOTBETCTBYIOLUMMN HWKHUM W BEPXHUM TMOKPOBHbIMW 3nemeHTamu. Takum obpasom, B
COOTBETCTBUU C HACTOALMM N30OpeTeHnemM, Ha atane a) NepBbli KOMMNEHCAUMOHHbBIA 3NEMEHT
W/VnNn BTOPON KOMMNEHCALWOHHbIW 3NIEMEHT YCTaHaBMMBAKOTCH HA COOTBETCTBYIOLLNX HaPYXKHbIX
NMOBEPXHOCTAX NEPBOro 1 BTOPOro NOKPOBHbLIX 3NEMEHTOB.

B cooTtBeTCTBMM C HacTOAWMM MU30OpEeTEeHNEM AaHHbIN Cnocob MoXeT ObiTb peannsoBaH C

noMoLLblo NOOOro TepMOonnacTUYeckoro marepuana B CepALEeBUHHOM 3NEeMEHTE, KOTOpPbIN



-6-

MOXET ObiTb BCMNEHEH C WCMOMb30BaHWMEM areHTa BChneHuBaHus. [lpumepbl NOAXOAALLMX
TEepMOnnacTu4Yeckmx marepmanos BknovatoT nonmacdupumug (PEI), nonuadupcynbdon (PES),
nonucynbdoH (PSU), nonndenuneHcynbsdpug (PPS), nonndeHuncynbdoH (PPSU), nonukeToH,
Xngkokpuctannuueckme nonumepsl, nonukapdonar (PC), nponvned v T. 4. Ana ncnonb3osaHus
COBMECTHO C areHToOM (h13NYECKOro BCNEHNBAHWA NPELNOYTUTENBHO UCNONBb30BATb B KAYeCTBe
Tepmonnactnyeckoro marepmana nonmacpmupmug (PEIN). PasnuuHbie mapkm gaHHoro marepmana
BbiNycKaloTca nog ToproBon Mmapkon Ultem komnanmen Sabie JP. [Ona ucnonb3oBaHus
COBMECTHO C areHTOM XMMWYECKOrO BCMEHMBaHUS NPeAnOYTUTENbHO  MCMNONb3oBaTb
nonnoneduHbl, B YaCTHOCTW, NONUITUNEH N NONUMNPONUIEH, a TaKke KpucTannmyeckne 6uo- n

TepmMonacTtMacchl.

CepAuUeBUHHbBIA 3MEMEHT COAEPXUT areHT BCMEHUBaAHMS, KONMMYECTBO KOTOPOro AOCTaTOYHO
ANSA BCMEHMBaHWA TEPMONMACTUYHOro martepuana go TpebyemMon TOnNWuHbl B CEPALEBUHHOM
anemeHTe. [JaHHas TonwuHa onpeaenseTcs KOHEYHbIM PacCTOSHUEM MeXay npecc-popmamm
Ha JTane BCnNeHMBaHWA C) U oxnaxaeHua d). TunosBble MPUMEpPbLI areHToB OU3NYECKOro
BCMNEHMBAHMA  BKMIOYAKOT B cebA  HU3KOKMNALWME  OpraHMYeckne - COeAUHEHUS.

MpeanoYTUTENBHBIM NPUMEPOM CIYXKUT aLEeTOH.

PasnoxeHne areHTa XMMUYECKOro BCMEHMBAHUS NPW BbICOKOW Temneparype, Korga BA3KOCTb
WUN1 NPOYHOCTbL pacnfiasa TEPMONMNACTUYECKoro MaTepmuana cepaLeBnHHOro anemMeHTa mana,
JaeT NpeuMMyLLecTBO, MpU KOTOPOM rasoobpasHble MPOAYKTbl PasNOXeHUs pPaBHOMEPHO
pacnpefensioTca B Npejenax BCEro CepaueBMHHOrO  3nemMeHTa A0  BCMNEHMBaHWS.
OKCTPYAUPOBAHHbIE MMEHKM TEPMOMNNACTUYECKOro Marepuana CepAueBMHHOrO 3remMeHTa C
AOCTaTOYHbIM KONMYECTBOM areHTa XMMUYECKOro BCNEHNBaHUSA BO3MOXHO 3KCTPYAMPOBATL Npwu
Temneparype, HEMHOro MpeBbILAaWen Temnepatypy nnasneHus (MHTepBana nnaBneHus)
paccMaTtpuBaemMoro TEPMOMNMacTU4ecKoro matepuana W He OCTUratolen 3HayeHus, npu
KOTOPOM HauMHaeTCs pasnaratbCa areHT XMMUYECKOro BCMeHMBaHus. [aHHas Temneparypa,
NPy KOTOPOW HaYMHAETCHA pasnaraTbCA areHT XMMUYECKOrO BCMEHMBAHUS, YacTO HaxXOAMTCS B
npegenax 10-20 % Temnepartypbl NNaBneHNa (MHTepBana nna.BneHus) TepmMonnacTuieckoro
mMaTtepuana. Takmm obpasom, 3hDEKTUBHOE PasNOXeHNe areHTa XMMNYECKOro BCNEHMBAHUSA B
TEeYEHNE [ECATKOB CEKyHJ MOXET MpoBOAUTLCA nNpu Temnepatype Ha 25-35 % Bblwe

Temneparypbl NnasneHns (MHTepBana nnaBneHns) NepBoro TEPMONacTUYeCcKoro Matepuana.

K npumepy, y nmetoLerocs B Npogaxe nponuneHa (M30TakTUYeCcKoro) Temneparypa nnasneHus
(onpepeneHHasa no metoguke auchdepeHUnanbHON CKaHUPYIOLEN KanopuMETPUM) Haxo4uTcs
B AwanasoHe 160-171 °C, B 3aBUCMMOCTU OT KONMUYECTBA MMEIOLLErocs aTtaKTUYeCKoro
nonunponuneHa W  CTeneHM  KPUCTanMMYHOCTU.  AreHT  XMMWYECKOro  BCMEHMBaHUS

asoaunkapboHamui, B 3aBMCUMOCTM OT pasmMepa 4acTvl MNOpOoLUKa, Kak MpaBuno, HauyvHaet
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pasnaratbca npu Temneparype Bbiwe 170 °C. lMpn 3aTom TemnepatypHOE pasnoXeHue B
HacToswemM Wu3obpeTeHnn, Kak YyKasaHO Bblle, MNPENMYLLECTBEHHO MNPOBOAUTCHA NpwU
3HauuTenbHO Honee BbICOKOW TemMnepaType, Hanpumep, npu Temneparype, npesbiwatowen 200
°C.

Apyrumu npymepamMmun areHToB XMMUYECKOrO BCMEHWBAHMA ABMASIOTCA a306MCn300yTUPOHUTPUN,
AnazoammHobeH3om, MOHOHaTpUALUTPaT " okenbuc(n-6eHsoncynboHuN)rnapasua.
MpesnoYTUTENBHO MUCMONb30BaTb a30COEAMHEHMUS, TMAPA3NH U MPOYME areHTbl XMMUYECKOTrO
BCMEHMBaHMSA Ha OCHOBE asoTa. B gaHHOW kaTteropum npegnoyTUTENbHBIM MPUMEPOM CIYXKUT
asogukapboHamug. Mpumepamm Takke SBNSATCA M3oumaHaTt Ans nonuypetaHa n bukapboHar

HaTpuS.

MNOKPOBHbIE 3NEMEHTbI MOryT ObiTb CAENaHbl U3 NIMCTOBOrO TEPMOMMACTUYECKOro marepuvana,
MEeTannoB M WX coyeTaHun. [lpu 3TOM ecnu CyLecTByeT TEpPMOMNMacTUYeCcKUui marepuarn
MOKPOBHOMO 3M1IEMEHTA, TO OH COOTBETCTBYET TEPMOMNNACTUYECKOMY Marepuany cepaLeBUHHOro
anemeHTa. [ns areHToB (PmM3MYECcKOro BCMEHWBAHWSA B TEPMOMNACTUYECKOM CepALEBUHHOM
3MIeMEHTE  MOXHO  WCMOMb30BaTb  Crneaylwme  TepMonnactudeckme  marepuansi:
nonnacgpupcynbdoH (PES), nonudgennncynbpon (PPSU) u nonucynedoH (PSU), n, B
yacTtHocTtn, nonumacompumng (PEIl), BBMay xopowumx orHesawMuTHbIX CBOWCTB. TE€M HE MeHee
paccMaTpuBalroTCsa  Tawke KOMOMHAUMM  pasfnMyHbIX  TEPMOMMACTUYHBIX — MaTtepuanos.
CooTBeTCTBYIOLME NMPUMEPDLI TAKUX MaTEPUanos BKNIOYAIOT, B YAaCTHOCTU, Nonnuacpupumng Ans
HaxoA4ALLEeroca Mexay NoKPOBHbIMU 3NeMeHTaMn CepALEBUHHOMO 3NeMeHTa, NonmMcTMpon unu
nponuneHkapboHaT kak MUHUMYM AN OAHOrO MOKPOBHOrO 3rieMeHTa, nonuadupcynbdoH Ans
CEePALUEBUHHOTO 3MeMeHTa M nponuneHkapboHaT Kak MWHMMYM Afs OAHOro MOKPOBHOMO
anemeHta. Ecnm ucnonb3yeTcsi areHT XMMMYECKOro BCMEHMBAHWS B TEPMOMNACTUYECKOM
CEPALEBNHHOM 3MEMEHTE N TEPMONNACTUYECKUIA Matepuan B NOKPOBHOM 3fiEMEHTE, TO 3TOT
TEPMONNacTMYECKMA MaTepmarn, Kak Npasuno, aHanorMieH TepmonnacTm4yeckomy matepuany B
CEepALUEBNHHOM anemeHTe. [na nOKPOBHOrO 3neMeHTa NpPeanovTUTENbHO MCNOoNb3oBaTh
anioMMHUN BBMAY €ro Beca. Bemay Beca M NPOYHOCTU B NPEMMYLLUECTBEHHOM BapuaHTe
OCYLLECTBNEHNS M30OpETEHMA KaK MUHUMYM OAWH W3 MOKPOBHbIX 3NIEMEHTOB (MEpPBOro u

BTOPOrO) COAEPXKUT OAUH UM HECKONBKO CIOEB TePMONNacTuka, apMUPOBaHHOTO BONTIOKHOM.

B aston cBsisn HeobxoaMMO YMNOMSIHYTb, YTO B BapuMaHTE OCYLLUECTBNEHUS U300peTeHus ¢
cofepXXaHMEM areHTa U3NYECKOrO BCMEHMBAHMS B TEPMOMMACTUYECKOM CEepPALEBUHHOM
3NEMEHTE W TMOKPOBHOIO 3fIEMEHTA, MNPEACTaBnsawoWero cobo HECKONbKO MOACNOEB
TEPMONMacTU4eCcKkoro martepuana (apMMPOBaHHOrO BOMOKHOM), Kak npaBuno, 3TU Criou
KOHCONMUAMPYIOTCS (@ UMEHHO noaBepraroTcsl Tennoson obpaboTke npu Temnepatype Bbille

TemnepaTypbl CTEKNOBaHWS NOA AaBreHMeM) nepej BbINONHEeHWeM 3Tana a) Takum obpasom,
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YTO NOACINON TEPMONNACTMYECKOrO Marepmnana HeobpaTumo NpUnMNareT APYr K Apyry, obpasys
€AVHbI  COCTaBHOW TMOKPOBHbIN  3MemMeHT. [aHHbIn  3Tan  KOHconujauum SIBMsieTCs
HEOOXOAUMBIM MO MPUYMHE TOro, YTO Ha 3Tane BCMEHMBAHUSA MEXAY STUMMU CNOSMU He
BO3HMKHET CBSI3W, TaK Kak M3Ha4anbHO 3Tan BCMEHMBAHWSA OCYLLECTBNSETCA NpU Temneparype
BCMEHMBaHWSA HWXKE TemMnepaTypbl CTEKNOBaHWSA TEPMONNACTUYECKOrO MaTepuana B NOKPOBHOM
anemeHTe (MOKPOBHbIX 3MIEMEHTaXx); K TOMY e areHT (PU3NYECKOro BCMEHMBAHUSA HE MOXET
nonactb W3 CEPALEBMHHOINO JremMeHTa u4epes npunerarvwmn Criol Ha MNOBEPXHOCTb

CONPUKOCHOBEHUA MeXay CnosaMU MNOKPOBHOIO anemMeHTa.

HanpotuB, ecnv y areHTa XMMWYECKOro BCMEHUBaHWA Temnepartypa pasnoXeHWUs Bbille
TemnepaTtypbl MnaBneHus (MHTepBana nnaBneHns) TepMOonnacTU4eckoro martepuana B
CepALUEBUHHOM 3MEMEHTe M TEPMOMacTMYECKOro Martepuana B MOKPOBHbIX 3NIEMEHTax, TO
npegBapuTenbHas KOHCONMUAALUUS HECKONbKMX OTAENbHbIX CNOeB ANS MOArOTOBKA €4UHOro
KOHCONMUANPOBAHHOIO MOKPOBHOIO 3NeMeHTa He sBnsetcs obssarensHon. B Takom crnyyae Ha
aTane HarpeBa b) TemnepaTypa MNOBbLILAETCS BbIle TeMnepaTypbl PasfoXeHWs areHTa
XMMUYECKOrO BCMEHUBAHUS TakuM oBpasom, YTO MPOUCXOAUT KOHCONMUAUPOBaAHME HECKOMbKMX

TepmMonacTUu4eCKMxX Crnoes B NOKPOBHOM 3N1EMEHTE.

MpeanoYTUTENbHBIM NPUMEPOM apMUPOBaHWA SIBMNSIETCA CTEKNOBONIOKHO, €CMU apMUpOBaHWe
MPOMCXOAUT B MOKPOBHOM 3nemeHTe. Kpome TOro, MOryT Takke MNPUMEHSTBCA U apyrve
HeopraHn4yeckMe BOMOKHA, TakMe Kak METanmoBOMOKHO, YrNepogHOe BOMOKHO U OpraHuveckue
BOMOKHA, Hanpvmep apamuaHble BOrokHa. B JononHeHWe K BbllLenepeyncrieHHbIM
CUHTETUYECKMM BOSIOKHAM Takke MOryT MNPUMEHSITbCA HaTypanbHble BONokHa. BonokHam
apMUPOBaHUSI MOKPOBHOIO 3M1€MEHTa MOXHO MNMpuAaTh NPOU3BONbHOE HanpasneHve. Mpu 3Tom
TpeboBaHNA K ANWHE W HanpPaBreHUO BOMOKOH He MPeAbABMAITCA. BfAsaHble U TKaHble
BOMNOKHA, POroXa, TKaHb W OAHOHAaNpaBreHHbIE BOMOKHA MPEACTaBNAlOT COGOW pasnuyHble

Bapvayunm nogobHOro UCMONHEHNS.

OTan BCMNeHUBaHWA, 3Tan OXNaXAeHWUS M 3Tan CYLIKM NPOBOASATCA MPU YCHOBUSIX, NMOAO0BHbIX
YCNOBMWSAM, KOTOpble ObINU PacKpbITbl B BbilIeyKa3aHHbIX JOKYMEHTax CyLLEeCTBYIOLLEro YPOBHS
TEXHUKW, N 3aBUCAT OT UCXOLHbIX Marepuanos, BKIOYAs TUM areHTa BCNEHUBaHUS U pa3mepsbl
camux MaTepuarnos.

Ha aTane BcneHWBaHUS NPOM3BOAWUTCS BCTMEHUBAHME MEHOMMacTa C 3akpbITbiIMU Nopamu: Kak
npaBuNoO,  UCMONb3YEeTCA  aHU3OTPOMHbIA  MeHomnacT € YAMMHEHHbIMW  nopamu,
OPVEHTUPOBAHHbLIMW MO BbICOTE (T. €. HaMbomnbLUNIA pa3mep nop HabnogaeTcs B HanpaBneHUn

OT OZHOrO NMOKPOBHOrO 3rIEMEHTAa K 4 PYromy).
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Kak npaBuno, B COOTBETCTBUM C HACTOSILLIMM U30BpeTeHneM AaHHbIA NPOLECC M3MEHSETCS

cornacHo Tuny ncnonb3yemoro areHTa sCrneHmBaHusA.

Mpy yCrnoBWW, YTO areHT BCMEHWBAHMS B TEPMOMMaCTMYECKOM Matepuane cepaueBUHHOro
anemMeHTa SIBMSETCA areHToM PM3NYECKOro BCMEHMBaHUS, Ha 3Tane b) COOPHYI KOHCTPYKLMIO
HarpeBalOT A0 TemnepaTypbl BCMEHUBaHWS, 3HA4YEHUE KOTOPOM HWKe Temnepartypbl
CTEKNOBaHUA TEPMOMMACTMYECKOro Matepuana B CepaLeBUHHOM 3M1EMEHTE, U nocne aTtana €)

NPOBOAUTCA 3Tan CyLIKM f) NONyYeHHbIX Takum 06pasom CoHABUY-NAHENEN.

Mpy yCrnoBWW, YTO areHT BCMEHWBAHMS B TEPMOMMACTMYECKOM Marepuane cepaleBUMHHOro
arnemMeHTa SBMNSETCA areHTOM XUMWYECKOro BCMEHMBaHWA C TemnepaTypor pasnoXeHus,
NpeBbIaoWen TemnepaTypy nnaBneHus (MnNu MHTepBan MnaBreHus) TepMOonnacTU4ecKoro
marepvana B CepALEBUHHOM 3remMeHTe, Ha 3Tane b) cOOpPHY KOHCTPYKUWUIO HarpeBaroT Ao
TemnepaTypbl, NpPeBbILLAOWENn TeMnepaTypy pasnoXeHWUs areHTa XMMUYECKOro BCTeHUBaHUS,
Takum 06pasom, YTO BO3HMKAET pasnoxeHue, a 3ateM COOPHYK KOHCTPYKLMIO (Mo-npexxHemy
HaxoA4SLLYIOCS MOA AaBreHueM) npeanovTUTEeNbHO OXNaxkaatoT 40 TemnepaTypbl BCNEHUBaHMS,
3Ha4YeHne KOTOPOW, Kak NpPaBuUIo, BbilLe UMM Ha YPOBHE Temneparypbl nnasneHus (MHTepsana
WNW TOYKM MnaBfeHusl) TepPMONIacTUYeckoro marepuana B CepiLeBVHHOM anemeHTe. 3arem
NPOBOAWTCA 3Tan BCMEHUMBaHWS W 3dTan OXMNaKAEHMS, Kak OnuMcaHo Bblwe. Bo3mMoxHO
BCNEHMBaHME MNpU Temnepatype pasfoXeHWs, KoTopasi ropasfo Bbille TemnepaTtypbl
nnaBneHns (MHTepBana nnasfeHnsl) paccMaTpMBaemMoro TepMonacTUYeckoro marepvana, Ho
B pe3ynbTaTe HMU3KOM BA3KOCTM MOXET BO3HUKHYTb OTHOCUTENbHOE ocrabneHne nop

BCNeHeHHOro cepiLueBnHHOro anemMeHTa.

Kak npaBuno, agaeneHne Ha 3Tane HarpeBa, 3Tane BCNEHMBaHUSA K 3Tane oXnaxaeHus
HaxoguTca B AauanasoHe 3-5 Mlla. Tawke paccmatpuBaloTcs 6onee BbICOKME 3HAYEHUS
AaBneHus. Ha atane BCneHuBaHuMst C) COOpPHas KOHCTPYKUMSI CO  BKIHOYEHHbBIM
KOMMEHCALMOHHbIM 3MIEMEHTOM (3/1EMEHTamMn) pasmMeLlaeTca B Mnpecce npeanoyvTUTENbHO C
npeaBapuTenbHbiM nogorpesom. [pu Harpese npecca Temnepatypa cOOPHON KOHCTPYKUMK (Ha
OCHOBE areHTa PU3NYECKOro BCMIEHMBAHUS) U AOMOMHUTENBHOrO KOMMNEHCALMOHHOMO 3NeMEHTa
(3nemeHTOB) AOCTUraeT Temneparypbl BCneHuBaHua (Hanpumep, 175-182 °C ans
CEPALEBNHHOIO 3nemeHTa mns nonuadpupmmmga). Bo Bpemsa HarpeBa MoAynb YAEPKUBAETCS
MEXAY HarpeBaemMbIMU Npecc-hopmamMmn Noa AaBneHnem Bo nsbexaHne paHHero paclunmpeHuns
CEePALEBNHHOrO 3fieMeHTa U AN OA4HOBPEMEHHOMO CLENSEHNSA BCNIEHMBAEMOrO CEPALEBMHHOMO
3MeMeHTa N MOKPOBHbIX 3NeMeHTOB. [locne 3Toro paccroaHve Mexay nnacTuHamu npecca
yBenuumsaeTca. Ha aTane oxnaaeHusa C) BCMEHEHHbI MOAYIb, YAEPXKMBAEMbIVA B NPecce noj
JaBneHnem (Kak NpaBuno noj TeMm e AaBMneHWeM, YTO U NpU BCMEHUBAHWM), OXNaxaaeTcs 40

TemnepaTypbl oKpy»xatoLlen cpeabl. [locne BbIrpysku U3 npecca CaHABUY-NaHENU, Nony4YeHHOM
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Taknm o6pasom, U N3BNEYEHUS KOMMNEHCALNOHHOIO 3nemMeHTa (KOMNEHCALMOHHbIX 3NIEMEHTOB)
C3HABWY-NaHenb, U3roTOBMIEHHasA Ha OCHOBE areHTta (U3MYEecKoro BCMEHUBAHMWS, JOMMKHA
nponTn o6paboTKy MOCPEACTBOM CYLUKM ANA YMEHbLUEHUS KOnuMyecTBa areHTa pusmyeckoro
BCneHmBaHusa. [aHHas obpaboTka nOCpeACTBOM CYLUKU MPEUMYLLECTBEHHO BbINOMHAETCS
MyTEM MOBbILLEHNA TEMMNEPATYpbl C ONPeaEneHHbIM HTEPBANoM A0 3HavYeHusa nopsaka 150 °C,
T. €. npubnuauTenbHO JO TemnepaTypbl CTEKNOBaHWS BCMNEHEHHOro TEePMOMMacTUYHOro
cepaueBnHHOro marepuwana. [Ona nonuadpumpummnga 3HaveHue Tg cocrasnset 217 °C.
NHTepBan noBbILLEHMS TemnepaTypbl, kak npasuno, coctasndet npubnusutensHo 10 °C.
CanaBMY-NaHenb yAepXMBaeTCa NPU Kaxaon NPOMEXYTOMHOW TemnepaTtype Ha MNpOTSKEeHUU
HeoOXOAMMOro AOCTaTroOMHOro nepuoja BPEMEHM, Hanpumep 2 4acoB. JTanm CywKu €)
HauYMHaEeTCa MNPENMYLLECTBEHHO NO uUctedeHmto 10-12 4yacoB nocne OKOH4YaHus JTana
BCNeHMBaHMA b). Ecnn kKak MUHUMYM OAMH M3 NOKPOBHbIX 3MEMEHTOB BkNoYaeT B cebs
TEPMONMacTu4YeckMin marepuan, TO Cywka nNPeuMyLleCTBEHHO MNPOU3BOAUTCA COrNacHo
cnocoby, packpbiTomy B AaokymeHte WO 2006/080833 A1. Ecnm B KayectBe areHTta
XUMNYECKOrO BCMEHMBAHUSA UCMONb3YETCH TEPMONNACTUYECKUIA ONedrH, TaKOW Kak NONN3TUNEH

nnn nonunponuneH, To 3tan CylwKn He ABnAeTCA obs3aTenbHbIM.

CaHaBUY-NaHenn, Nony4eHHble cnocobom B COOTBETCTBMM C HACTOSALLMM M30OPETEHMEM, MOTYT
nognexarb JanbHenwen obpaboTke, HanpMMep MPUAAHUID  OKOH4YaTenbHOWM  hopmbl
nocpeaCcTBOM Ynctoon o6paboTkm kpomok. CaHABUY-NAHENN, BbINOMHEHHbIE B COOTBETCTBUU C
HacTosALWMM n306peTEHNEM, NPEUMYLLIECTBEHHO UCMOMb3YIOTCS B NErkOBECHbLIX KOHCTPYKLUSX,
korga TpebyloTCcs OrHeCToOMKMe CBOWCTBA WNM  J0CTaToOuHas MPOYHOCTb WU XKECTKOCTb.
MpeanoYTUTENbHOM CHEPON MNPUMEHEHUSI SBNSETCS TPaAHCMNOPTHbLIN  CEKTOP, BKMNOYas
aBTOMOOWMBbHYIO  MPOMBILLNEHHOCT, a B  YacTHOCTM —  aBMALMOHHO-KOCMUYECKYHO

NPOMbILUNEHHOCTb.

B npoctom BapuaHTe OCYLLECTBNEHUN [aHHOTO U30OPETEHUS MNEpPBbIA KOMMEHCALNOHHbIV
3MemMeHT WAEHTUYEH BTOPOMY MOKPOBHOMY 3ME€MEHTY W/WNM BTOPOMA KOMMEHCALMOHHBIN
3MeMeHT UAEHTUYEH NePBOMY MOKPOBHOMY 3NeMeHTy. BapunaHT ocyLecTBrneHus n3obpeTeHmns
npegcraBnseTca 0CobeHHO 3PPEeKTUBHLIM, €Cnv MEpPBbI U BTOPON MOKPOBHbLIE 3MEMEHTbI
MOAYNS COCTOST U3 pasHbiX MarepuanoB, Harnpumep, C OLHOW CTOPOHbI pasmeLlaeTcs
MeTannM4yeckuii NUCT, a C NPOTMBOMOMOXHOW CTOPOHbLI pasMelLaeTcsl OAWH WM HECKONbKO
NUCTOB (KOHCONMMAMWPOBAHHbLIX UMW HEKOHCONMUAMPOBAHHbLIX B 3aBUCMMOCTM OT TUMNa areHTa
BCMEHUBAHWS, KaK OMWCaHO BbILE) TEepMONMacTUYeckoro marepuana, apMUpPOBaHHOMO
BOJIOKHOM. 3aTem B COOTBETCTBMU C AaHHbIM MPeSnoYTUTENbHbIM BapUaHTOM OCYLLECTBIEHMS
N306peTEHNsI aHanorMyHoe YUCNo NUCTOB TEPMOMNMAcTUYECKOro marepuvana, apMMpOBaHHOIo
BOJIOKHOM, pasMeLyaeTcsl Mog MeTanMyYeckum MOKPOBHbLIM 3NIEMEHTOM B COOTBETCTBYOLLEN

npecc-cbopmMe, a Haj BTOPbIM MOKPOBHbIM 3MEMEHTOM YCTaHaBMMUBAETCA aHanornyHbIN
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MeTanIn4YeCckum NnCT.

Ecnn B BapuaHTe OCYLLECTBMEHUA areHTa XUMWYECKOro BCMEHWBAHWUS MNpPeaycMaTpuBaeTcs
MOKPOBHbLIN 3MEMEHT, BKMOYawWwmun B cebs aHanornyHbI TEPMOMMAacTUYHbIN MaTepuan B
Ka4yecTBe CEpPALEBMHHOrO Marepuana, TO CyWwecTBYEeT PUCK, YTO BbIMOMHEHHbIA U3
TEPMONNacTU4ECKOro marepuana KOMNeHCaAUMOHHBIN 3NeMEHT (KOMMEHCALMOHHbBIE 3NTEMEHTbI)
MPUMUMHET K TMOKPOBHOMY  3MEMEHTY. Takoe HeXenaTtenbHOe CUEnneHne  MOXHO
NpeaoTBPaTUTbL C NMOMOLLLIO TEPMOCTOMKOrO pasfenutenibHoOro Nucta UM NneHKW, Hanpumep
Te(PNOHOBOro NUCTA, PAacnoNnOXEHHOrO MeXay HapY)XHOW MOBEPXHOCTbIO MOKPOBHOMO
3NeMEeHTa, KOTOPbI COAEPXWUT MOKPOBHbIN  CMNOW  (APMUMPOBAHHLIA  BOMOKHOM), U
KOMMNEHCaLMOHHbIM 3nemeHToM. Kak npaBuno, Ansi BOCCTaHOBIEHWUst TennoBoro GanaHca ¢

APYroi CTOPOHbI UCMOMb3YeTCs aHaNorMYHblA pasgennTenbHbIA IMCT UNW NIEeHKa.

B Apyrom npeanoytuTenbHOM BapuaHTe OCYLLECTBNEHWS MNEPBbI MOKPOBHbLIN  3NIEMEHT
COAEPXKUT NepBOe KOMNUYECTBO CrIOEB, KOTOPbIE B Criyyae MPUMEHEHUS areHTa Puanyeckoro
BCMEHMBAHMSA BO3MOXHO KOHCONMMAWMPOBATb B COCTABHOW 3MEMEHT, U3 TEPMOMIacTU4EeCKoro
mMaTtepvana, npeumMyLiecTBEHHO TEPMONNACTUYECKOro Mmarepmana, apMMpOBaHHOIO BOSTOKHOM,
a BTOPOM TMOKPOBHbIM 3MEMEHT COAEPXUT BTOPOE, HO WHOE KONMWYECTBO CrIOEB,
KOHCONMMAMPYEMOE B COCTaBHOW 3NeMeHT Tam, rae 310 TpebyeTcs, aHanormyHoro
TEPMONMIAcCTUYECKOro Matepuana (apMMpPOBaHHOIO BOMOKHOM). Takum obpasom, obuwas
TonwuHa nnm obLyee KONMYECTBO apMUPYIOLLMX CMOEB oTnnyaeTca. B cutyayumm, npy KoTopown
OTNNYAETCA TOMbKO TOMWMHA, Kak MpasBuno, AOCTAaTOYHO WMETb TOMbKO KOMMEHCALMOHHbIV
3NEeMEHT Ha MOKPOBHOM 3MNeMeHTe AN MOonydeHUss OaMHaKoBOW obLllen TonwmHbl ¢ obeunx
CTOPOH. [1aHHbIN KOMMEHCALWOHHbIA 3NEMEHT BKroYaeT B cebsi UCXOAHbIE CrOW MOKPOBHOMO

ANeMeHTa, KONnM4eCTBeHHO OTNn4arLnXcd OT CnoeB B NOKPOBHOM 3N1EMeHTe.

B npeanouytutensHOM BapmaHTe ocyLlecTBneHust crnocoba B COOTBETCTBUM C HaCTOSLUM
n300peTeHNEM Npu UCNONb3OBAHMM areHTa (PmM3nM4Yeckoro BCNEHMBaHMS B TEPMONACTUYECKOM
CepALEBMHHOM 3MeMEHTEe HavanbHOW COOPOYHON KOHCTPYKLUUM 3Tan oxnayaeHus d) CocTouT 13
asyx nogatanos d1) n d2). Ha nepsom nogatane d1) BCNeHEHHbIN MOAYNb C AOMNOMNHUTENBHbLIM
KOMMEHCALMOHHbIM 3NEMEHTOM (KOMMNEHCALUMOHHBIMA 3NEMEHTaMN) NOABEPraeTCs nepBou
npoueaype OXnaxgeHus OT Temnepartypbl BCMEHUBaAHUSA 4O NMPOMEXYTOYHOW Temnepartypbl C
NepBOA CKOPOCTbID OXMaXKAEHUs,, a Ha BTOPOM nogatane d2) BCMEHEHHbIM MOAYNb C
AOMOMHUTENbHLIM ~ KOMMEHCAUMOHHBIM ~ 3NIEMEHTOM  (KOMMEHCALUUOHHLIMK  3fIEMEHTaMM)
noaBEpPraeTcs BTOPOW MPOLEAYPE OXNEKLEHUS A0 OKPYXKaloLeW TemnepaTtypbl CO BTOPOW
CKOPOCTbIO OXNaKAEHUS; NP 3TOM BTOPas CKOPOCTb OXNaKAESHWSA MEHbLUE NepBOW CKOPOCTU
oxnaxaeHua. Kak npaBuno, NPOMEXYTOYHAs Temneparypa Haxogutca B AuanasoHe
nogeneHHon nononam temneparypbl BcneHmsanus (x 10-20 °C). Hanpumep, caHaBUY-NaHenb

CO BCNeHeHHbIM cepaleBUHHbIM 3N1eMeHTOM Ha OCHOBE nonmaq)mpwmmp,a oxnaxaaeTtcda Ha
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nepBoM MoaaTane oT Temneparypbl BCNeHMBaHMS, npubnusutenbHon pasHon 180 °C, ao
npomexytouHon Temnepatrypbl 90 °C B TeueHme 40 cekyHf; npeanoyvyTUTENbHO — B TEYEHUe
15-25 cekyHg. Ha BTOpOM nojaTane C3HABUY-MAHEMNb OXMNaXAaeTcss 4O KOMHAaTHOM
Temnepartypbl CO CKOPOCTbIO OXNaKAEHUS, COCTaBNAOLEN MAKCUMYM MOMOBMHY OT CKOPOCTU
OXNaXAeHMs Ha nepBoM nojatane; npegnoytTuTensHo — meHee 20 °C/muH. Takoe
MHOroaTanHoe OXxnaxjeHue okasanocb Havbonee aPPEKTUBHLIM BBUAY MPOYHOCTU

cuennexus.

Ecnun usHavanbHas c60poYHast KOHCTPYKLUUSA COAEPXKUT areHT XMMMUYECKOro BCNEHUBAHUS, TO

JOCTaTO4HO OAHOWN BbICOKOWN CKOPOCTWN OXMNaXaeHUS!.

N306peTeHre ganee npeacTaBneHo CreayoLwmmm npuMmepamm.

NMPUMEP 1 (B COOTBETCTBUM C U3BECTHBLIM YPOBHEM TEXHUKM)

[MepBbln 1N BTOPOM  MOKPOBHbLIE  3MEMEHTbl:  Ka&XAbIA  CMOW  apMUPOBAHHOIO W
KOHCONMAMPOBAHHOIO BONOKHaMu nonunadpupmmmga (tuna US Style 7781; 3312 %); TonwuHa
cnos — 0,23 mm.

TepmonnacTnyecknn CepaLUeBUHHBIA 3MEMEHT: ABOWHas nneHka u3 nonuacdupumuaa Ultem
1000 ¢ nponuTkon aueTtoHom 12,1-12,9 % macc.; TonwMHa nneHkn — B gnanasoHe 250-300
MKM.

[MpoueHTHOEe COOTHOLLEHME aLeToHa B MNNeHKe onpegenseTtcsa Kak ((Macca nneHkn + aueToH B
rpammax) MMHyC (Macca YMCTOW MIEHKU B rpamMmax)), AeneHHas Ha (Maccy YMCTOW MNEHKN B

rpammax).

Bbino M3roToBneHo Heckonbko naHenen no TexHonormm FITS (nnockocTHom pasmep — 50x30

CM) B CneayoLen KoHUrypauum:

CvmmeTpryHbIi Habop crnoes Obin cobpaH € NPUMEHEHNEM ABYX NONMNIPUPUMULHBIX NIIEHOK,
MPONUTAHHbLIX aLETOHOM, WCMOMb3yeMbIi B KayecCTBE CEPALEBUHHOIO 3reMeHTa Mexay
WLEHTUYHBIMWN NEPBBIM U BTOPbIM MOKPOBHbIMU 3nemeHTamu. JaHHbin Mogynb 6bin nomeLleH
MEXAY HarpeBaTenbHbIMU MPWKMMHbIMK MNnacTuHamm npecca. [locne 3akpbiBaHWS npecca
MOAYNb MOABEprancad MrHOBEHHOMY HarpeBy A0 Tpebyemon Temnepartypbl BCMEHUBAHUA —
178-180 °C. LleHTp ycTpouncTtea namepeHua Temnepatypbl (anemeHT Pt Tuna K) pacnonarancs
Ha 4 MM HWXe NOBEPXHOCTU NPWKMMHbIX nnactuH. [asneHue coctaenano 4 Mlla. Tlo
AOCTMXKEHMM YKa3aHHOW Temnepartypbl BCMEHMBAHWS MNPecc Npu MNOoAAEepXXaHuu JaBneHus
NMPakTUYEeCKU Ha OLHOM YPOBHE OTKPbIBANCA B COOTBETCTBUM C ONpPefeneHHOW KPpUBOW
BCMEHMBAHMA Ha 334aHHYIO TOMWMHY (KaK yKasaHO HWXe) UTOrOBOW C3HABUY-NAHEnu; nocne

yero npwxnMMHble nMnactuHbl W, COOTBETCTBEHHO, TepmMonnactnyeckaa CaHABUY-NaHenb
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oxnaxaanucb oT Temnepatypbl BcneHmsanms 4o 90 °C B TeveHme 20 cekyHg, a 3aTem — [0
Temnepatypbl HMxe 60 °C co ckopocTbio meHee 10 °C/cek. Nocne 3Toro NonyYeHHble CIHABUY-
naHenu npoxoaunu obpaboTky NOCpefCTBOM CYLUKM MO cnocoby, ONUCaHHOMY B AOKYMEHTE
W02006080833 A1: KpOoMKM Obinu OKMEEHbl AN YMEHbLUEHUS NepUEPUMHOrO BbITEKAHUS
aueToHa n ero pacnpeaerneHus no NoKPOBHLIM reMeHTaM, a war Temneparypbl cocrasnan 10

°C c vHTepBanamu 2—4 yaca npv 3ajaHHon TemnepaTtype.

Takum obpasom, OblnM M3rOTOBMEHbLI CIHABUY-NaHenn TonwmuHon 9,5 mm n 7,5 mm. CaHaBWY-
naHenu ObINM MUCMbITaHbl HA NPeAMET CLENnneHns Mexay TePMONMacTUYECKMMU NMOKPOBHbLIMMU
3NeMeHTamMn U3 nonuadupumMuaa, apMUPOBaHHLIMA CTEKIOBOMOKHOM, WU CepALEBUHHBLIM
3MEMEHTOM, BbIMOMHEHHBLIM U3 NONMaMpMMmUaa NO TEXHONMOINMU BCMEHMBAHUS B U3AEnNuUu, C

MOMOLLIbIO METOAMKN UCMBITaHUIN NPOYHOCTM Ha oTpbiB ASTM C297.

Tepmonnactnyeckas C3HABUY-NAHENb TOMWMHOM 9,5 MM, BbBINOMHEHHas MO TEXHONOorum
BCMEHVBAHUSA B W3AENUM C NMOTHOCTLIO NeHbl 85 kr/M> (MonyYeHHo 13 2 NonnaUPUMUAHBIX
MMEHOK, NPOMUTAHHbLIX aueToHoM, TonwmHon 300 MKM Kaaas), NPOAEMOHCTpupoBana
NMPOYHOCTb Ha OTpbIB, paBHyk 3,4 Mla. TepmonnacTudeckas CaHABUY-NAHENb TOMWMHON 7,5
MM, BbIMOMHEHHAA MO TEXHOMNOTMM BCMEHWBAHWS B M34ENMM C MNOTHOCTbIO neHsl 90 kr/m®
(nony4eHHOM 13 2 NOnNMaPUPUMUAHBLIX NNEHOK, NPONUTAHHbBIX aUeTOHOM, TOMNWMHON 250 MKM

Kaxkpas), npoAeMOHCTpMpoBana npoYHOCTb Ha OTpbIB, pasHyo 3,9 Mla.

Kak npaBuno, paspylleHve ucnbiTaTenbHbIX OOpasLoB BO3HWKANO B TEPMOMMaCTUYECKOM
3rNemMeHTe, 4YTO yKasano Ha TO, YTO CLENnseMOCTb MeXAy CEepALEBUHHbIM 3MEMEHTOM WU
MOKPOBHbLIM 3NIEMEHTOM SABNSAETCA Haanexallen. OTAenutb BPyYHYH NOKPOBHbIE 31EMEHTbLI CO

BCNEeHeHHOoro cepaueBmMHHOro anemMeHTa okasanocb HeBO3MOXXHbIM.

MPUMEP 2 (cpaBHUTEMbHbIN)

MNepBbi MOKPOBHbIN 3NTIEMEHT: OAMH CMOW apMUPOBaHHOIO U KOHCONUANPOBAHHOIO BOFIOKHAMM
nonnacpmpmmmga (tuna US Style 7781; 3312 %); TonwmHa cnos — 0,23 mm;.

BTOpOM MOKPOBHLIN 3MEMEHT. OAWH COCTABHOW 3MNEMEHT, M3HaYanbHO COCTOALMA U3 ABYX
CMNOEB apMUPOBAHHOrO U KOHCONMWAMPOBAHHOrO BOMOkHamMu nonuadupmmmga (tuna US Style
7781; 3312 %); obwas TonwuHa — 0,46 MM, TepMONNacTUYECKNA CEPALEBUHHBIA 3NEMEHT:
ABOMHaA nneHka w3 nonuadupummuga Ultem 1000 ¢ nponuTtkon augetoHom 12,9 % macc;
TONWMHA NNeHKn — B gunanasoHe 250-300 MKm.

N3 Tepmonnactuyeckoro cepaueBUHHOrO 3anemeHTa Obina MNOAroToBNeHa acuMMETPU4YHas
cOopoyHasa KOHCTPYKUUA MeXay NepBbIM U BTOPbIM MOKPOBHbIM 3nieMeHTamn. [JaHHbI MOAYNb
NpwW aHanornyHbIX YCroBusxX nogseprasnca BCNEHMBaHMIO HA MecTe, kak onucaHo B NPUMEPE
1.
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Bbinn nonydeHbl C3HABMY-NaHenn (25x25 c¢m) TonwumHon 9,75 MM, HauMHawwmecsa C ABYX
MNEHOK U3 nonMacpupuMmnaa, NPOMUTaHHbIX aueToHoMm, TonwuHou 300 MKM Kaxgas, wu,
COOTBETCTBEHHO, C3HABWUY-NAHENW TOMWMHOW 7,75 MM, HaumHalowmeca ¢ ABYX MNNEHOK u3
nonuacopmmnaa, NPONUTaHHbIX aueToHOM, TonwmHon 250 Mkm kaxgas. Tepmonnactnyeckas
C3HABWY-NaHenb TonwmHon 9,5 MM, BbINONHEHHAA MO TEXHONOMMN BCMEHUBAHUA B U3Aenuu,
MNOTHOCTBIO NeHbl 85 Kr/M® NpofEeMOHCTpUpPOBana NPOYHOCTb Ha OTPbIB, pasHyto 1,5 MMa.
Tepmonnactnyeckass C3HABUY-NAHENb TOMWMHOW 7,5 MM, BbINOMHEHHas MO TEXHONOrum
BCMEHMBAHUA B W3ENWW, C MMOTHOCTLIO NeHbl 90 Kr/M® NPoAEeMOHCTPMPOBana NPOYHOCTb Ha

oTpbIB, pasHyto 2,0 Mla.

PaspylleHne wucnbiTatenbHbiX 06pasyoB BO3HMKANO Ha MOBEPXHOCTU COMPUKOCHOBEHMS
TEPMONNacTUYECKoro MOKPOBHOMO 3reMeHTa, apMUPOBaHHOIO BOMOKHOM, W CEpALEBUHHOrO
3reMeHTa, BbINOMHEHHOro MO TEXHOMNOMMW BCMEHWBAHMSA Ha MECTe, YTO yKasano Ha TOo, YTO
CLEennsieMoCcTb Ha MOBEPXHOCTSIX COMPUKOCHOBEHMSI MEHbLUEe, YeM MPOYHOCTb MeHomnnacra.
Takke yganocb Nerko OTAENUTb BPYYHYIO MOKPOBHbIE 3MEMEHTbl OT MeHbl CepALEBUHHOrO

nemMeHTa.

MPUMEP 3 (B cOOTBETCTBUM C HACTOSALLMM N300peTEHNEM)

3a ocHoBy Opanca NPUMEP 2 3a ucknioveHmem TOro, YTO KOMMEHCALMOHHbIA 3MEMEHT,
COCTOAWMA U3 OAHOrO0 AOMNOSIHUTENBHOIO Crosi apMUPOBAHHOrO U KOHCONMUAUPOBAHHOMO
BOMNokHamu nonuacpuvpumumaa (tuna US Style 7781; 3312 %; TtonwmHa cnos — 0,23 mm),
pasmeLyancsa Ha nepBoM NMOKPOBHOM 3nemMeHTe: Takum obpasom, CUMMETPUYHbBIN Habop croes
Ha OCHOBE aCUMMETPUYHON COOPOYHON KOHCTPYKLUMM U  KOMMEHCALMOHHOrO 3nemeHTa

noasepranca sCneHnBaHMo No TexHONorMn sCneHnBaHna B nsgennn.

MepBbi MOKPOBHbIN 3NTIEMEHT: OAMH CMOW apMUPOBaHHOMO M KOHCONUANPOBAHHOIO BOFIOKHAMM
nonnacpmpmmmga (tuna US Style 7781; 3312 %); TonwmHa cnos — 0,23 mm;.

BTOpOM MOKPOBHLIN 3MEMEHT. OAWH COCTaBHOW 3MEMEHT, MU3Ha4arnbHO COCTOAWMA U3 ABYX
CMNOEB apMUPOBAHHOrO U KOHCONWAMPOBAHHOIrO BOMOkKHamMu nonuadupmmmnga (tuna US Style
7781, 3312 %); obwas TonwuHa — 0,46 MM; TEpMONNaCTUYECKA CEPALEBUHHBIA 3NEMEHT:
ABOMHaaA nnexka mu3 nonuacdupumuaga (PEI) Ultem 1000 ¢ nponuTtkon auyetoHom 12,1-12,9 %
Macc.; TonwmMHa NneHkn — B gnanasoHe 250-300 MKm.

MNepBbil KOMNEHCALNOHHbIN 3NEMEHT: OAWUH CNOW U3 apMUPOBAHHOMO M KOHCONMUAMPOBAHHOMO

BONokHamu nonunacpmpmmmga (tuna US Style 7781; 3312 %); TonwwmHa cnos 0,23 mm

Bbinn nonydeHbl C3HABMY-NaHenn (25x25 cm) TonwmHon 9,75 MM, HauMHawwmecsa C ABYX
MNEHOK U3 nNonMacpupuMmnaa, NPOMUTaHHbIX aueToHoMm, TonwmHou 300 MKM Kaxgas, wu,

COOTBETCTBEHHO, C3HABWM-NAHENM TOMWMHOW 7,75 MM, HauMHaloWMecs C ABYX MMEHOK M3
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nonuacompMmmnaa, NPONUTaHHbLIX aueToOHOM, TonwmHon 250 Mkm kakgas. Tepmonnactnyeckas
C3HABMWY-NaHenb TonwmHon 9,5 MM, BbINONMHEHHAsA MO TEXHONMOMMN BCMEHUBAHUA B U3Aenuu,
NNOTHOCTBIO MeHbl 85 Kkr/M® NMPOLEMOHCTPMPOBAna MPOYHOCTL HA OTPbIB, pasBHyl 3.4 MMa.
TepmonnacTnyeckas C3HABUY-NAHENb TOMWWUHOW 7,5 MM, BBINOMHEHHas MO TEXHONoruu
BCMEHMBaHNA B U3AEnNuKn, C NIOTHOCTbIO NeHbl 90 Kr/mM3 NpoaeMOHCTpupoBara nNpPoYHOCTb Ha

oTpbIB, pasHyto 3,9 Mla.

Pa3spyLueHne ucnbiTarenbHbix 06pasLioB BO3HUKAMNO BO BCMEHEHHOM CEPALEBUHHOM 3NIEMEHTE.
OThenuTb BPYYHYIO MOKPOBHbIE 3MEMEHTbl CO BCMEHEHHOro CepALEBMHHOIO 3reMeHTa

oKasanocCb HEBO3MOXHbIM.



POPMYNA MSOBPETEHNA
1. Cnoco® M3roToBneHUA CIHABUY-NAHENEN C aCUMMETPUYHBIM MO TOMWMHE npodunem,
BKITFOYAOLWUIA criegyrowue aTanbl:
a) atan cOOopKK, 3aKnYalWUNcss B NONy4eHUn nuctoobpasHom COOPHON KOHCTPYKUUKU C
NepBbIM MOKPOBHBIM 31EMEHTOM W BTOPbLIM MOKPOBHbIM 3MIEMEHTOM, a TakKe CepALEBUHHOro
3aNemMeHTa 13 TepMONMacTUYEeCKOro marepuana, cojepallero Mexay 3TUMU MOKPOBHbIMU
3MIEMEHTaMN areHT BCMEHUBaHUS, B KOTOPOM BTOPOW MOKPOBHbIA 3NIEMEHT HE COOTBETCTBYET
NepBOMY NMOKPOBHOMY 3M1EMEHTY B OTHOLLEHUN TENNOEMKOCTU /MU TENNONPOBOAHOCTY;
b) aTan Harpesa, 3aknoyarWwUncs B HarpeBe COOPHOW KOHCTPYKUWUWM, MNOMyYEeHHOW Ha
aTane a), C NpPUMOXEHMEM [faBneHUs MeXay npecc-popmamu B Npecce, YTo cnocobCcTByeT
CLUENMEHNIO CePALEBMHHOINO 3NIeMEHTa C NEPBLIM Y BTOPbIM MOKPOBHbLIMWU 3NIEMEHTaMMU;
c) 3Tan BCMEHMBaHWS, 3aKMOYaloLWNNCa BO BCNIEHMBAHUN TEPMONNACcTMYECKOro matepuana
B CEPALEBUHHOM 3NEMEHTE MNoj AaBMEHUEM U NPy Temnepatype BCMEHUBAHMA MEXAY npecc-
dopmamn B npecce C MNOMOLUbI YBEMNUYEHUS PACCTOSHUS MEXAY YMNOMSAHYTbIMUA Mpecc-
dhopmamm;
d) aTan OXNaXAEHWs, 3aKMoYalLWMNCA B OXNaKAEHUM BCMEHEHHOW C3HABUY-NaHenw,
MOMyYEHHOW Ha 3Tane C) Npu yaepXaHuu AaHHOW CIHABWY-MAHENW Moj AaBreHUEM MeXay
npecc-gpopmamu;
e) aTan BbIFPY3KM C U3BMEYEHWEM W3 npecca C3HABWY-NaAHENN OXNaKAEHHOW TakuMm
obpasom, B KOTOPOM Ha 3Tane a) NepBbl KOMMEHCALUMOHHbLIN 3M1EMEHT, COOTBETCTBYHOLLMIA
napameTpamMm TEMrOeMKOCTM U TENMOonNpoOBOAHOCTU  BTOPOrO  MOKPOBHOMO  3MEMEHTA,
pasMmeLLaeTca CO CTOPOHbl NEPBOro MOKPOBHOMO 3rieMeHTa W/Wnn BTOPOW KOMMEHCALUOHHbIN
3MNEMEHT, COOTBETCTBYIOLUMW MapameTpam TEMnnoeMKOCTU W TENNOnpoOBOAHOCTU MEPBOro
MOKPOBHOMO 3fIeEMEHTa, pasMeLLaeTcs CO CTOPOHbI BTOPOro NMOKPOBHOIO 3fiEMEHTa U NpUYEM B
npoyecce npoBEAEHMS WNM MOCne npoBeAeHWs 3Tana €) nepBbli  Wwunm  BTOPOU

KOMneHcaLMOHHbIVI ANeMeHT n3BnekaeTcqa U3 CaHaBUY-naHenn.

2. Cnocob no n. 1, B KOTOPOM NEPBbIA KOMMNEHCAUMOHHbIA 31EMEHT UAEHTUYEH BTOPOMY
MOKPOBHOMY 3MEMEHTY W/WNN BTOPOW KOMMEHCALMOHHbIA 3MEMEHT WAEHTUYEH MEPBOMY

MOKPOBHOMY 311EMEHTY.

3. Cnoco6 nmo n. 1 wnm 2, B KOTOPOM areHT BCMEHUBAHMS B TEPMOMNNACTUYECKOM
mMaTepvane CepALUEBUHHOrO 3fNeMeHTa SBNAETCA areHToM (U3NYECKOro BCMNEHVBaHWUA; B
KOTOPOM Ha 3Ttane b) cOOPHYIO KOHCTPYKLMIO HarpeBaltoT 4O Temnepartypbl BCMEHUBAHWS,
3Ha4yeHMe KOTOPOW HWXKe TemrnepaTypbl CTEKNOBaHWA TEPMOMNMacTU4Yeckoro martepuana B
CEePALEBNHHOINO 3MNEeMEeHTEe;, U B KOTOPOM MOCne 3rtana €) NpoBOAMTCA 3Tan cywku f)

MONYy4YEeHHbIX Taknm o6pasom CIHABUY-NAHENEN.



4. Cnoco6 no nobomy u3 npegblaylmx MYHKTOB, B KOTOPOM Kak MWHUMYM OAWH W3
MOKPOBHbIX 311EMEHTOB (MEPBOro 1 BTOPOro) COAEPXKUT CMNOW TEPMOMNACTMYECKOro Marepuana,

NpenMyLLeCTBEHHO TEPMONACTUYECKOro MaTepuana, apMUpoBaHHOTO BONTOKHOM.

5. Cnoco6 no nwbomy wn3 npeablayLnux MNYyHKTOB, B KOTOPOM TEPMOMMacTUYeCcKnn
mMatepuan  MOKPOBHOMO  3MEeMEeHTa  aHanorMyeH  TepmonnacTuyeckomy — marepuany

CepALEeBUHHOrO aremMeHTa.

6. Cnocob no n. 4, B KOTOPOM TEPMOMNACTUYECKNA MaTepuan MOKPOBHOMO 3MneMeHTa
BbiOMpaeTca w13 rpynnbl  Matepuanos, Bknodawwen B ceba nonuacdmpmmng (PED),

nonnadpupcynbdoH (PES), nonndenuncynedoH (PPSU) n nonucynbgoH (PSU).

7. Cnocob no nobomy 13 npeablAyLnX NyHKTOB, B KOTOPOM MNEPBbIN MNOKPOBHbLIA 3NEMEHT
COCTOUT U3 OAHOrO WM HECKONbKUX KOHCONMUAUMPOBaHHBLIX CMOEB W3 TEPMOMNIacTU4eCKoro
marepuana, apMMpOBaHHOIO BOMOKHOM, 1 B KOTOPOM BTOPOW MOKPOBHbIN 31EMEHT BKMHOYaET B

ceba MmeTannMyeckuin Crion.

8. Cnoco6 no no6omy u3 nn. 1-6, B KOTOPOM MNEPBbLIA MOKPOBHbLIA 3MIEMEHT COCTOUT U3
OfHOr0 WM HECKONbKUX KOHCONMUAWPOBAHHbIX CMOEB W3 TepMOMNnacTUyeckoro marepuana,
apMMpPOBaHHOrO BOFIOKHOM, M B KOTOPOM BTOPOW MOKPOBHbIA 3NEMEHT BKMOYaeT B cebs gpyroe
KONMNYECTBO KOHCOMUAMPOBAHHbLIX CMOEB M3 aHanorM4yHoro TEpPMOnnacTUYecKoro marepuana,

apMUPOBaHHOrO BOMOKHOM.

9. Cnoco6 no nwbomy mM3 nn. 3-8, B KOTOPOM areHTOM (PU3MYECKOro BCNEHUBaHUS

ABNdAeTca aleToH.

10. Cnocob no nobomy 13 npeabigyLnx MyHKTOB, B KOTOPOM Ha 3Tane C) OxnageHue
NPOBOAMTCA B ABa nogaTana, BKMOYaloWMN nepsBblid nogatan c1) oxnakaeHusi BCMEHEHHON
COOPOYHOM KOHCTPYKLMU OT TEMneparypbl BCMEHMBAHUSA 4O MPOMEXYTOYHOW TemnepaTypbl B
avnanasoHe 70-100 °C ¢ nepBOW CKOPOCTbIO OXNAKAEHUSA M BTOPOW NOA3TaN C2) OXNaXaeHus
BCMEHEHHOr0 MOAYNS OT MPOMEXYTOUHOW TEMMNepaTypbl 4O TEMMNEPATYPbI OKPYKaloOLLEN Cpeabl
CO BTOPOMW CKOPOCTbIO OXNaXKAEHWS; NPU 3TOM BTOPAs CKOPOCTb OXNaKAEHMNSI MEHbLUE NEPBON

CKOPOCTU OXNadKaeHUA.

11. Cnoco6 no n. 1 wnm 2, B KOTOPOM areHT BCMEHUBAHMS B TEPMOMNNACTUYECKOM
mMaTtepuane CepaLEeBUHHOIO 3rieMeHTa $BNAETCA areHTOM XMMUYECKOro BCMEHMBAHWUS C
TEMNEPaTypon pPasnoOXeHWd, npeBblalowWwen TemnepaTtypy nnasBneHus wunu  uHTepsan

nnaesneHna Tepmonnactnyeckoro marepunana B cepaueBMHHOM J3rnemMeHTe, U B KOTOPOM Ha



aTane b) npousBogWUTCA HarpeBaHWe [AO TemnepaTtypbl, MpeBbILAOWen TemnepaTypy
Pa3noXeHWs areHTa XMMUYECKOro BCMEHWBaHUS, TakMM 0OpasomM, YTO BO3HMKAET pasnoXeHue
areHTa XMMWYECKOro BCMEHVMBaHWUS, U 3aTeM MPOM3BOAUTCA OXNaKAEHME A0 TemnepaTypbl
BCMEHUBaHWS, 3Ha4YeHWe KOTOPOW BbILE WM Ha YpPOBHE TemnepaTtypbl MnaBneHus

TEPMONNacTUYeCKoro marepmana B CepaLEBUHHOTO NIEMEHTE.

12. Cnocob no n. 11, B KOTOPOM Kak MUHUMYM OAWH M3 MOKPOBHbIX 3NIEMEHTOB, NEPBOro U
BTOPOro,  COAEPXUT  CMOW  TEpPMOMnacTM4eckoro  martepvana,  nNpenmyLiecTBEHHO
apMMPOBaHHOrO BOJIOKHOM; B KOTOPOM Ha 3Tane a) TEPMOCTOWKUA pasfenuTenbHbI Crow
noMeLjaeTcs  MEeXAy  KaKAblM  MOKPOBHbIM  3MIEMEHTOM,  BKMYawwmm B cebs
TEPMONnacTuyYeckni  martepvan, MNpPeEMMYLIECTBEHHO  apMUMPOBaHHbIA  BOMOKHOM, W
COOTBETCTBYIOLUMA KOMMEHCALMNOHHBIA 3NEMEHT U B KOTOPOM C KaXKAOW CTOPOHbI MOAYNS

NPUCYTCTBYET TaKOW pasgenuTenbHbIA CITON.

13. Cnoco6 no nmwbomy wm3 nn. 11-12, B KOTOPOM TEpPMOMNNACTUYECKUA MaTepuan
MOKPOBHOTO  3MeMEHTa aHamnormdeH TEepMONnnacTuyeckoMy Mmarepvany CepaLeBMHHOrO

AnemMeHTa.

14. Cnoco6 no nwbomy wm3 nn. 11-13, B KOTOPOM TEpMOMNNaCTUYECKUAN MaTepuan

CepALEBUHHOrO anemMeHTa BbibnpaeTcsa 13 KpUCTaNIMYECKUX TEPMONIacTUYECKUX MaTepuaros.

15. Cnoco6 no mobomy wm3 nn. 11-14, B KOTOPOM TEpPMOMNNaCTUYECKUN MaTepuan
CEePALEBUHHOIO 3remMeHTa BbIOMpaeTcsa M3 MnonvoneduHoB, B 4aCTHOCTW, MOMU3TUNEHA U

nonunponuneHa.

16. Cnocob no no6omy 13 nn. 11-15, B KOTOPOM NEPBbLIA NOKPOBHbIA 3NIEMEHT BKITIOYAET B
cebs OAWH MMM HECKONbKO KOHCOMUAMPOBAHHbIX CMOEB M3 TEPMOMMACTMYECKOro Marepuana,
apMMPOBaHHOTO BOJIOKHOM, M B KOTOPOM BTOPOWA MOKPOBHbIA 3MEMEHT BKMOYaeT B cels

MeTannu4eckui crnon.

17. Cnocob no niobomy u3 nn. 11-16, B KOTOPOM NEPBbLIN NOKPOBHbLIA 3IEMEHT COCTOUT U3
OHOr0 WNU HECKONbKUX KOHCONMUAWMPOBAHHLIX CMOEB U3 TEPMOMNMACTUYECKOro mMarepuvana,
apMMPOBaHHOrO BOFIOKHOM, M B KOTOPOM BTOPOW MOKPOBHbIA 3NEMEHT BKMOYaET B cebs gpyroe
KONMNYECTBO KOHCOMUAMPOBAHHbLIX CMOEB M3 aHanorM4yHoro TEPMOMMacTUYEeCKoro martepuana,

apPMUPOBaHHOIO BOMOKHOM.



CKOPPEKTUPOBAHHAA ®OPMYJIA N3BOBPETEHUA
1. Cnoco® M3roToBneHUa CIHABUY-NAHENEN C aCUMMETPUYHBIM MO TOMNWMHE npodunem,
BKITFOYAOLWUIA criegyrowue aTanbl:
a) atan cOopKK, 3aKnYalWUNCss B NONy4eHUn nuctoobpasHom COOPHON KOHCTPYKUUKU C
NnepBbIM MOKPOBHBIM 31EMEHTOM W BTOPbLIM MOKPOBHbIM 3NIEMEHTOM, a TaKkke CepALEBUHHOro
3anemMeHTa M3 TepMONMacTUYEeCKOro marepuana, cojepallero Mexay 3TUMU MOKPOBHbIMU
3MEMEHTaMN areHT BCMEHUBaHWS, B KOTOPOM BTOPOW MOKPOBHbIA 3NEMEHT HE COOTBETCTBYET
NnepBOMY MOKPOBHOMY 3MEMEHTY B OTHOLLEHUN TENNOEMKOCTU /M TENNONPOBOAHOCTY;
b) aTan Harpesa, 3aKknoyarWUncs B HarpeBe COOPHOW KOHCTPYKUWUW, MNOMyYEeHHOW Ha
aTane a), C NpPUIOXKEHMEM [faBneHUs MeXay npecc-popmamu B Npecce, YTo cnocobCcTByeT
CUENNEHNI0 CePALEBMHHOrO 3N1IeMEHTa C NEPBLIM Y BTOPbIM MNOKPOBHbLIMWU 3NIEMEHTaMMU;
c) 3Tan BCMEHMBaHWS, 3aKMNOYaroLWMNCa BO BCNEHMBAHNN TEPMONNACTMYECKOro marepmana
B CEPALEBUHHOM 3MEMEHTE MNog AaBneHUEM U Npu Temnepatype BCMEHUBAHMA MEXAY npecc-
dopmamn B npecce C MNOMOLUbI YBEMNUYEHUS PACCTOSHUS MEXAY YMNOMSAHYTbIMUA Mpecc-
dopmamm;
d) aTan OXNaXAEHWs, 3aKMoYaloLWMACA B OXNaX4EHWM BCMEHEHHOW C3HABMY-NaHenw,
MOMYyYEHHOW Ha 3Tane C) nNpu yaepXaHuum AaHHOW CIHABWY-MAHENW MoA AaBfEHUEM MeXay
npecc-gopmamu;
e) aTan BbIFPY3KM C U3BMEYEHWEM W3 npecca C3HABWY-NAHENN OXNaAKAEHHOW TakuMm
obpasom, B KOTOPOM Ha 3dTane a) NepBbli KOMMNEHCAUMOHHLIA 3MEMEHT, COOTBETCTBYHOLLMN
napameTpamMm TEMrOeMKOCTU U TENMONpPOBOAHOCTU  BTOPOrO  MOKPOBHOMO  3MEMEHTA,
pasmeLLaeTca CO CTOPOHbl NEPBOro MOKPOBHOMO 3rieMeHTa W/WNn BTOPOW KOMMEHCALWUOHHbIN
3MNEMEHT, COOTBETCTBYIOLUMN napameTpam TENMOeMKOCTU W TENNONPOBOAHOCTU MNEPBOro
MOKPOBHOrO 3M1EMEHTa, Pa3MeLLaeTCsi CO CTOPOHbI BTOPOro MOKPOBHOMO 3fiEMEHTA U NPUYEM B
npoyecce npoBEeAEHMS WNM  MNOCne npoBeAeHWss 3Tana €) nepBbld  Wunu BTOPOU

KOMneHcaLMOHHbIVI ANeMeHT n3BneKkaeTcqa n3 CaHaBUY-naHenn.

2. Cnocob no n. 1, B KOTOPOM NEPBbIN KOMMNEHCAUMOHHBIAN 3MIEMEHT UAEHTUYEH BTOPOMY
MOKPOBHOMY 3MEMEHTY W/WNN BTOPOW KOMMEHCALMOHHbIA 3MEMEHT WAEHTUYEH MEPBOMY

NMOKPOBHOMY 311EMEHTY.

3. Cnoco6 no n. 1 wnm 2, B KOTOPOM areHT BCMEHUBAHMS B TEPMOMNNACTUYECKOM
mMaTepvane CepALUEBMHHOrO 3fNeMeHTa SBMAETCA areHToM (U3NYECKOro BCMEHUBaHUS; B
KOTOPOM Ha 3Tane b) cOOPHYIO KOHCTPYKLMIO HarpeBatoT 4O Temnepartypbl BCMEHUBAHWS,
3Ha4yeHMe KOTOPOW HWXKEe TemnepaTypbl CTEKNOBaHWA TEPMOMNMacTU4Yeckoro martepuana B
CEPALUEBNHHOIO 3MNEeMEHTEe;, U B KOTOPOM MOCne 3Ttana €) NpoBOAMTCS 3Tan Ccywku f)

MONyYEeHHbIX Taknm o6pa3om CIHABUY-NAHENEN.



4. Cnoco6 no nobomy U3 npegblaylmx MYHKTOB, B KOTOPOM Kak MWHUMYM OAWH W3
MOKPOBHbIX 311EMEHTOB (NEPBOro 1 BTOPOro) COAEPXKUT CMNOW TEPMOMNACTUYECKOro Marepuana,

NpenMyLLeCTBEHHO TEPMONACTMYECKOro MaTepuana, apMUpoBaHHOrO BONTOKHOM.

5. Cnoco6 no nwbomy w©3 npeabigylnux MNyHKTOB, B KOTOPOM TEPMOMMacTUYeCcKum
mMatepuan  MOKPOBHOIMO  3MEeMeHTa  aHanornyeH  TepmonnacTudeckoMmy  marepuany

CepALEeBUHHOrO aremMeHTa.

6. Cnocob no n. 4, B KOTOPOM TEPMOMNAcCTUYECKNA MaTepuan MOKPOBHOIO 3MNeMeHTa
BbiOnpaeTca w13 rpynnbl  martepuanos, Bknodawowen B cebs nonuacdmpmmng  (PED),

nonnacpupcynbdoH (PES), nonndenuncynedoH (PPSU) n nonucynbgoH (PSU).

7. Cnocob no nobomy 13 npeablAyLnX NyHKTOB, B KOTOPOM NEPBbIN MOKPOBHbLIA 3NEMEHT
COCTOUT U3 OAHOrO WNM HECKONbKUX KOHCONMWUAMPOBAHHBLIX CMOEB M3 TEPMOMMacTu4eckoro
marepuana, apMMpOBaHHOIO BOMOKHOM, 1 B KOTOPOM BTOPOW MOKPOBHbIN 31EMEHT BKMHOYaET B

ceba MeTannM4eckuin Crion.

8. Cnoco6 no nobomy u3 nn. 1-6, B KOTOPOM MNEPBbLIA MOKPOBHbLIA 3MIEMEHT COCTOUT U3
OfHOr0 WU HECKONbKUX KOHCONMUAWMPOBAHHbIX CMOEB M3 TEPMOMMacTU4ecKoro marepuana,
apMMpPOBaHHOrO BOFIOKHOM, M B KOTOPOM BTOPOW MOKPOBHbIA 3NEMEHT BKMOYaeT B cebs gpyroe
KONMNYECTBO KOHCOMUAMPOBAHHbLIX CMOEB M3 aHanorM4yHoro TEpPMOMMacTUYeCcKoro marepuana,

apMUPOBaHHOIO BOMOKHOM.

9. Cnoco6 no nwbomy mM3 nn. 3-8, B KOTOPOM areHTOM (PU3MYECKOro BCNEHNBAHUS

ABNdAeTca aleToH.

10. Cnocob no nobomy u3 npeabigyLmnx MyHKTOB, B KOTOPOM Ha 3Tane C) OxnageHue
NpoOBOAMTCA B ABa MnogaTana, BKMOYaloWMN nepsBbid nogatan c1) oxnakaeHusi BCMEHEHHON
COOPOYHOM KOHCTPYKLMM OT TEMneparypbl BCMIEHUMBAHUSA 4O MPOMEXYTOYHOW TEeMMepaTypbl B
avnanasoHe 70-100 °C ¢ nepBOW CKOPOCTBIO OXNAKAEHUSA M BTOPOW NOA3TaN C2) OXNaXaeHWs
BCMEHEHHOr0 MOAYNS OT MPOMEXYTOUHOW TEMMNepaTypbl 4O TEMMNEPATYPbl OKPYKaloLLEN Cpeabl
CO BTOPOMW CKOPOCTbIO OXNaKAEHUS; NPU 3TOM BTOPAsi CKOPOCTb OXMaXKAEHNSI MEHbLUE NEPBON

CKOPOCTU OXNadKaeHUA.

11. Cnoco6 no n. 1 wnm 2, B KOTOPOM areHT BCMEHUBAHMS B TEPMOMNNACTUYECKOM
mMaTtepuane CepaLEeBUHHOIO 3rieMeHTa $BNAETCA areHTOM XMMWYECKOro BCMEHMBAHWUS C
TEMMNEPaTypon pPasnOXeHWd, npeBblalowen TemnepaTtypy nnasBneHus wunu  uHTepsan

nnasneHna Tepmonnactnvyeckoro matepunana B cepaueBMHHOM 3NnemMeHTe, U B KOTOPOM Ha



aTane b) npousBogWUTCA HarpeBaHWe [AO TemnepaTtypbl, MpeBbILAOWen TemnepaTypy
Pa3noXeHWs areHTa XMMUYeCKOro BCTEHWBaHUS, TakMM 0OpasoM, YTO BO3HMKAET pasnodeHue
areHTa XMMWYECKOro BCMEHVMBaHWUS, U 3aTeM NPOM3BOAUTCA OXNaXK4eHue A0 TemnepaTypbl
BCMEHUBaHWS, 3Ha4YeHWe KOTOPOW BbILE WMM Ha YpPOBHE TemnepaTtypbl MnaBneHus

TEPMONNacTUYeCKoro marepmana B CepaLEBUHHOTO NIEMEHTE.

12. Cnocob no n. 11, B KOTOPOM Kak MUHUMYM OAWH M3 NMOKPOBHbLIX 3NIEMEHTOB, NEPBOro M
BTOPOro,  COAEPXUT  CMOM  TEpPMOMnacTM4eckoro  martepvana,  nNpenmyLecTBEHHO
apMMPOBaAHHOIO BOJIOKHOM; B KOTOPOM Ha 3Tane a) TEPMOCTOWKUA pasfenuTenbHbI Crow
noMeLjaeTcs  MEeXAy  KaKAblM  MOKPOBHbIM  3MIEMEHTOM,  BKMYawwmm B cebs
TEPMONnacTuyYeckni  martepvan, MNpPEMMYLLECTBEHHO  apMUPOBaHHbLIA  BOMOKHOM, W
COOTBETCTBYIOLUMA KOMMEHCALMNOHHBIA 3NEMEHT U B KOTOPOM C KaXKAOW CTOPOHbI MOAYNS

NPUCYTCTBYET TaKOW pasgenuTenbHbIA CION.

13. Cnoco6 no nwbomy wm3 nn. 11-12, B KOTOPOM TEpPMOMNNACTUYECKUA MaTepuan
MOKPOBHOIO  3MeMEHTa aHamnornmdeH TepMonnacTUYeckoMy Mmartepuany CcepaueBMHHOrO

AnemMeHTa.

14. Cnoco6 no nmwbomy wm3 nn. 11-13, B KOTOPOM TEepMOMNNaCTUYECKUAN MaTepuan

CepALEBUHHOrO arnemMeHTa BbibnpaeTcsa N3 KpUCTaNIMYECKUX TePMONIacTUYECKUX MaTepuaros.

15. Cnoco6 no mwobomy wm3 nn. 11-14, B KOTOPOM TEepMOMNNaCTUYECKUN MaTepuan
CEPALEBUHHOIO 3reMeHTa BbIOMpaeTcs M3 MNonMoneduHOB, B 4acTHOCTW, MOMU3TUINEHA U

nonunponuneHa.

16. Cnocob no nobomy 13 nn. 11-15, B KOTOPOM NEPBbLIA NOKPOBHbIN 3MIEMEHT BKITIOYAET B
cebs OAWH MMM HECKONbKO KOHCOMUAMPOBAHHbLIX CMOEB M3 TEPMOMMNACTUYECKOro Marepuana,
apMMPOBaAHHOTO BOJIOKHOM, W B KOTOPOM BTOPOWA MOKPOBHbIA 3MEMEHT BKMOYaeT B celbs

MeTannu4eckui cron.

17. Cnocob no nobomy u3 nn. 11-16, B KOTOPOM NEPBbLIN NOKPOBHbLIA 3IEMEHT COCTOUT U3
OfHOr0 WU HECKONbKUX KOHCONMUAMPOBAHHbLIX CrOEB W3 TEPMOMNMacTU4eckoro marepuana,
apMMpPOBaHHOrO BOFIOKHOM, M B KOTOPOM BTOPOW MOKPOBHbIA 3NEMEHT BKMOYaEeT B cebs gpyroe
KONMNYECTBO KOHCONMUAMPOBAHHbLIX CIOEB M3 aHanorM4yHoro TEPMOMMacTUYECKOro martepuana,

apMUPOBaHHOIO BOMOKHOM.

18. Cnocob no n. 4, B KOTOPOM Kak MUHUMYM OAWH U3 MOKPOBHbIX 31IEMEHTOB (MEPBOro u

BTOPOr0) COAEPXKMT CON TEPMONMACTUYECKOrO MaTepuana, apM1MpOBaHHOMO BOMOKHOM.



19. Cnocob no n. 12, B KOTOPOM Kak MUHUMYM OAMH U3 MOKPOBHbIX 31IEMEHTOB (NEPBOro U

BTOPOr0) COAEPKMT CON TEPMONMACTUYECKOrO MaTepuana, apMMpPOBAHHOrO BOMOKHOM.

20. Cnoco6 no n. 19, B KOTOPOM Ha 3Tane a) TEPMOCTOMKUW pasfenuTernbHbiA Crowu
pasmMellaeTca MeXAy KaKabIM MOKPOBHbIM 3NEMEHTOM, KOTOpbIM cogepxut B cebe

TepMOonnacTu4Yeckmi marepman, apMMpOBaHHbIN BONTOKHOM.

21. Cnoco6 no n. 15, B KOTOPOM TEPMONNACTUYECKUI MaTEPUANIOM CEPALEBUHHOIO

ANnemMeHTa AaBndaeTcd NoJNIM3ITUINEH U NONMNNPONUIEH.
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