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onnrerpadropaTiier wWHPOKo NpHMeEHSETCA BO MHO-
rHx o6macTsax UPOMBLILUIEHHOCTH M TeXHUKH. OcoBeHHO
s(pdexTuBen NONHTETPaGTOPITHACH B KadyecTe YIUIOTHH-
TCABHOTO W TPHOOTEXHUUCCKOro maTepuana [1—35). Hesa-
MEHHM OH B Y3NaX «CyXOro» TPeHHs, 110CKOJIbKY obsajaeT
HU3KHM KOD(POHLMEHTOM TpEHMS 1O CTUIM M CAMOCMa3bl-
BAIOWMMH CBOHCTBaMH. OAHAKO M3-3a HH3KOH H3IHOCOCTOl-
KOCTH U BBLICOKOH MNON3Y4ECTH MONMTCTPAdTOPITHACH B
YHCTOM BHIE HE HCNOJLIYETCA B y3nax Tpenua. O6wivHO
[pUMEHALOT KOMNO3HUMUKM HA Cro OCHOBE C PA3JIMUYHBIM CO-
ACPXAHHEM H COMETAHMCM HallomHWTeneH (KOKC, rpadmr.
YTJICPOAHOC BOJIOKHO, CTEKJOBOJIOKHO, METAIIBI M UX OKCH-
AAbl, YJILTPAAMCIICPCHBIC COCAMHCHHA M ap.) {4, 5]. Usxoc
TAKHX KOMIO3MLIMOHHBIX MATCPHAIOB Ha 2-—3 nopajka
MCHBLUE (10 CPABHEHUIO C YHCTBIM 10JIHMEPOM.

Cosnanne komuosuumii 10 cux HOP ABISUIOCH €JAMHCT-
BCHHBIM 3QQCKTHBHBIM OyTCM MOAMQHUMPOBAHMSA 110JH-
TETPaTOPITHICHA C LENBIO MOBBLILIEHHS €10 M3HOCOCTOM-
KocTH. BO3MOXKHOCTH XHMHUYECKOIO MOAHDUUHPOBAHHS
3TOTO LI0JIMMEPA KPAWHC OTPAHMUCHDI B CHIY CI'O XHMHUC-
CKOM MHEPTHOCTH, a CHHTC3 COMOJMMEPOB TeTpadTOPITH-
JICHA C ApYrHUMH [EPPTOPCOCHUMHCHHAMH HC HPHBOAMT K
HONYHYCHHIO MATEPHANOB CO CBOHCTBAMH. BJIMIKHMH K KOM-
nosuumam. TlonsITkn pajgnauMoHHoro MOAHPHUNPOBAHKS
NOJINTCTPAGTOPITHUCHA [IPH  KOMHATHOG TCMUCPAType B
CpeAc BO3NYXa W B BAKYYME /UIA 1IOBBLILICHHA €r0 H3HOCO-
CTOHKOCTH HC [y (PAKTHYCCKM 3HAUMMBIX PE3ylbTaToB
—— XOTR H3HOCOCTORKOCThL YBCIHUYMAACH B JACCATKH Pa3. HO
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O1HOBPEMCHHO CYLWIECTBEHHO YXYIUIMIMCh MEXaHHYECKHE
XapaKTepHUCTUKH nojauMepa [5].

I'nanbiM dakropoM, orpannuusaenM (a B 60/ibLIHH-
CTBC C/ly4yaeB HCKJIOYAOIHUM) HCIIOAB30BAHHE [10JUTCT-
padTOpITHACHA KAK B YMCTOM BHJC, TaK H B COCTABE KOM-
NO3HUHA B H3/ICINIX CMIEUMATBHON TEXHUKH, PaBOTAIOMIHX
B YCJIOBHAX BOBACHCTBHS PalIHalUMK, ABJIACTCS CrO HPE3Bbl-
YaHHO HM3Kas paaMaUHOHHaA CTOHKOCTh |1, 5—71. Heiict-
BHE pajMaliMi HAa NOJIKTETPadTOPITHICH PUBOAHT K AeCT-
PYKUHH H 3HaYHTCIBHOMY CHMKEHHIO €ro MeXaHHYCCKO
NPOYHOCTH 1IPH OTHOCHTENILHO HHU3KMX C TOYKH 3PEHHS
PalMaUMOHHOH XHMHM IIOCIOLICHHBIX J03ax  (LOPsAKa
0.1—1 Mpag, 4yTo Kak MHHMMYM Ha TIOPSAOK HHXKE A03BI,
BISBIBAIOLICH JAECTPYKUMIO Apyrux uonumepo) [1, 6].
Pajanaumnonnas o6paGorka nonutcrpadropatuneHa B pac-
nnaee npu 360-—380 °C 6bina nonoxkena B 0CHOBY MeToAa
cro yrunmsaunn |7]. 1lo3ToMy 10 HeaaBHEro BpeMeHu Tex-
HOJIOrHR  Pa/IMALUHOHHO-XHMHYCCKOr0  MOAH(HLHPOBAHHA
HC pacCMATPHBAACk NOJ YIIOM 3PCHHA YJIyLICHHS (U3H-
KO-XMMHYECKHX CBOMCTB NOJIMMEpa.

Mexay TeM CpaBHHTCILHO HeiaBHO GblIO MOKa3aHo,
4T0 00ayucHHe nonuTerpadTopITHICH NpyU TeMIIcpaType
BLILIC TCMUCPATYPL HJIABJICHHS KPHCTALIMYCCKOR a3l
(327 °C) HpUBOAMT K 1IONYYCHHIO HOBBIX MOAHDHKALHI
Hosmmepa, ofaasaromx HeoGLIMHBIMU CBOMCTBAMK |8—
10]. B uacrosulee spems B 5TOM HanpasncHum BeAyres
HHTCHCHBHBIC HCCJICIOBAHHA, {IPCICTABISAIOILUE HHTEpEC
K4K C TOYKIt 3PCHHA DPa3BHTHA MCTUAOB PaJMAUHOHHOIO
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MOAHDUUMPOBAHUA, TAK M C TOUKHM 3PEHHA MONYUEHHS HO-
BBIX TICPCNEKTHBHBIX MATEPHATIOB C YIYYIICHHBIM K YHU-
KaTBHBEIM KOMIUIEKCOM cBOHCTB [ 11—22).

B paboTax 00 yCTaHOBJIEHHIO CTPYKTYPbl MOAMPHKAUMF
MOAUTCTPaQTOPITHIIEHA C  HCNIONL3OBAHHEM  LUMPOKOTO
ClEKTpa (M3MKO-XHMHYECKHX MeToaoB [12—20] u3mMeHe-
Hue (PU3UKO-XMMHYECKUX CBOMCTB IUIEHOK OBIIO HHTEpNpe-
THPOBAHO 00pPa30BAHHEM NPOCTPAHCTBCHHOH CETKH Y3JIOB
CLUMBAHHUS NOJIMMEPHEIX Liened. BosmoxuocTs paauanuou-
HO-XUMHYECKOIO CLUMBAHMA LENCH NONKUTCTpadTOpITHIIECHA
B pacniase obcyxxnanacek B paborax {23—25]. AHomanuu B
NOBCACHHH NOJMMEDPA, CBA3AHHbBIC C HEOXHUIAAHHO HHU3KOH
CTCHCHBIO €T0 AECTPYKUMH BCleJACTBHE ofilydyeHus B pac-
njiaee, oTMexanuch B pabore [26].

B HU®XW nm. JLA. KaprioBa GbIIH CHHTE3MPOBAHbI
MOIHQHUKALMH MOAHTETPAdTOPITHICHE B BHAE ONOYHBIX
06pa3suos npu Bosseiicteun y-usnyuenns °Co (1,25 MbsB)
[22]. B otinune oT MOAUGHKALMIA, MOIYYEHHBIX B YIIOMS-
HyTBIX Bhie paforax, obnyyecHHe MPOBOAMIIOCH B NPUCYT-
CTBHM [IPHMECH KMCJIOPOAR, PACTBOPEHHOr0 B o6beMe
6n104HbIX 06pa3slOB NPH OTHOCHTENBLHO MAJIBIX IIOTJIOMIEH-
HBIX n03ax (no 20 Mpan). Hecmotps Ha se6onmbiume n03sl,
ObUTH IOCTUIHYTBI HEOXHIBHHO BbICOKME HIMEHEHHSA MaK-
POCKOTMYECKMX CBOWCTB: M3HOCOCTOMKOCTH 10 10* pas u
nomyyectu a0 10° pas. Caenan sbBoA 0 ROMUHHPYIOLIEH
pomu B Habmoparommxca addekrax H3MeHeHna mopdoro-
FHM N0IMMEPa 33 CYET HAKOIVICHHS PAJMaUHOHHBIX fedek-
TOB B KPHCTaJIH4CCKO#H (ase.

B nanHoii crarbe MpeACTaBiACHBI PE3YALTAThI MCCNECAOBA-
HUH CIPYKTYPBI H CBOWCTB PalMalMOHHBIX MOAMpUKaLMii
HONMTETPAadTOPITHIIEHA, TIOTYHACMBIX [IPH MabIX J03aX 06y-
HeHHs BOJIM3H TEMIIEPATyphI ILIARICHUS KPUCTAUTUTOB.

CTpPYKTypHO-XHMHIYECKHE 0COOEHHOCTH
PaNHANHOHHO-MOAHPHIHPOBAHHOTO
noauterpadropaTHIEHa

OCHOBHBIMH NEPBHYHBIMH NPOJYKTAMH NPH BO3ACHCT-
BHH HOHM3HDYIOLLCTO H3JTy4eHHS Ha NOAHTETpadTOPITHIIEH
asamores  xoHuessic  ("CF-CF,~) u  cepemmuuble
(-CFr~"CF-CF,-) ¢rropankunbbie MakpopaiuKansy, obpa-
-3YIOUIHECA B PC3YJLTATC OTPBIBA aTOMOB (hTOpa H pa3pbisa
OCHOBHOM Henu 1oanMepa (cxema 1). COOTHOLICHHC BBIXO-
JOB KOHUCBBIX W CEPCAMHHBIX PaAHKAJIOB (IPH PagHALAOH-
HOM MOIMQHLMPOBAHUH B BAKYYME LIDH KOMHATHO{ TCMIC-
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Cxema 2

patype cocrasiseT npubiansurensto 1:10 npu cymmaproM
pajMaunMoHHo-xiuMH4eckoM Beixoae 0,07—0,25 (1/100 3B)
(27]. B npucyTCTBHH MOJICKYISPHOIO KHCIOPOAA AOMHHHU-
PYWOIUMM NpOUEecCOM sBsieTca 06pa3oBaHHE KOHLEBBIX
(-CF~CFOO") un cepeannnbix (-CF,~CFOO'-CFp-) ne-
POKCHIHBIX MaKpOpajHKanoB (CxeMa 2) C COOTHOIEHHEM
BBIXO/t0B, O6nu3kuM k 1:1, M cyMmapreiM Beixozom 0,12—
0,22 [27].

DTopankubHble M MEPOKCHAHBIE PafHKAILL B LENM
HONHUTCTPATOPITHAEHE NPH  KOMHATHOW TeMmepaType
MMCIOT O4YeHb OOJIbIIMC BpeMeHa Xu3HH. HIX Tepmuueckuit
pacnay HaGmonaercs npu TeMnepartypax sbume 100 °C u
NPHBOAMT K (HOPMHUPOBAHHMIO KOHLICBLIX JBOMHBIX CBA3eil
(-CF=CF,), xonuesbix rpynn ~CF; u —CFO, Hu3komornexy-
JApHBIX rasoobpasubix npoaykros CF,0 n nepdropaike-
HOB (cM. cxems! | 1 2). [Ipu Tepmuyeckom pacnaje Makpo-
Pa/lMKasIOB, JIOKAIM30BAHHLIX BOJHIKW KOHLOB uenH, obpa-
3YWTCA  HU3KOMOJICKYASPHBIC  CBOGOAHBIE  pagMKasbl
C,F'anet (CFy', CoFs", CiF;" w ap.). B peakumsax aTOMapHOTo
¢TOpa ¢ CepeAMHHBIMM M KOHUEBLIMH PafuKanamu oGpasy-
I0TCA CCPEIMHHBIC M KOHUEBLIC ABOJMHbIE CBS3H, MONEKY-
AApHbIit hTop H dropMmeran [1, 27].

Takum 00pa3oM, npH BBICOKOTCMIEPATYPHOM (BbILIC
100 °C) paanaunonnom obiyuenun nomurerpadropsTiie-
Ha POMCXOANT HAKOTUIEHHC KOHICBBIX TPUPTOPMETHILHBIX
¥ KapGOHMIILHBIX IPYMM, W30MHMPOBAHHBIX KOHUCBLIX M Ce-
PCIHHHBIX JIBOHHBIX CBA3EM.

B cuy4ae ofnyueHus npu Temncparype Bbiie TOUKH
IVIABNCHUA NOJIMTETPAQTOPITHIICHA HAUCKHO HACHTHOULK-
poBano obpazosanunc passersiednii uenu (~CF<), 6okoBbIx
otserpicHui >CF-CF; n >CF-C,Fs, kounuesbix (-CFO)-
rpynn. asoiinelx ceazeit (~-FC=CF-, -CF=CF,), a Takxe
3a()HKCHPOBAHO 3HAYNTCILHOE YBENUUCHHME KOHLEHTPALHM
koHucsbIX ~CF3-rpynn. Bo3HHKAIOLIMX 32 CHET ACCTPYKLMH
OCHOBHBIX tenci nonumepa [13—20]. O6uapyxena rakxke
ClIC OiHA rpynna nedextos, obpasytownxes npu obmyuc-
HHU [IONMTCTPAQTOPITHACHA B Pacl/laBe, a HMCHHO, 110JH-
CONPAXKCHHEIE T-CBA3H, HA CYUIECTBOBAHHME KOTOPHIX YKa-
3BIBACT HOSIBJICHHE (UIYOPECLUCHUMM B BUANMOI YaCTH ClIeK-
Tpa [21].
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Bce nepeumcieHHbIC POMLYKThl, 33 UCKILHOUCHHCM Pa3-
BETBJICHHII LleNK, BOKOBBLIX OTBETBJIICHHMH H 110JIMCHOB, 1aBHO
W3IBCCTHBI, OHHM BO3HMKAIOT NPH PaAMONH3c LI0IHMepa U B yC-
JIOBHSAX KOMHATHOI1 TCMINCPATYpPhl, YTO YKa3bIBACT HA IIPOTCKA-
HHC 101106HBIX PAIMALOHHO-XHMUUYCCKHX 11poLeccoB. Ouua-
KO B OTIMUYME OT MPOUCCCa, NPOTEKAIOWCTo NPH HaCTHYHO
KPHUCTAJLTHYCCKOM  COCTOSHHH tonuTeTpadTOpITHIICHE, B
pacrifiaBe paauosu3 OCYLIECTBIACTCA 00Jce TOMOICHHO He
TONLKO B aMOpQHON, HO M B YNOPAAOUEHHOH Mesodase,
NOCKOJIbKY HCCMOTPS Ha BBICOKYHK) B3KOCTb paciuiasa ra-
301IPOHHULI@EMOCTD 110JIMMEpa BOIH3H U BLILIC TEMIICPATYPBI
uiassicHus pesko nosblinactesa [1]. HiuskomonexynapHbie
1IIPOAYKTHl MMCIOT 60iee BBICOKYO A Py3HOHHYIO HOA-
BHXHOCTb, 4TO CINOCOOCTBYET YBCIMYCHHIO BEPOSTHOCTH
BTOPUYHBIX PEAKUKH ITHUX IPOAYKTOB C MAKPOPaAHKAIaAMH.

HauGonblinii MHTEpEC MPEACTABIAKT HH3KOMOJCKY-
jspHbie  cBobo/iHblE  PAaNHKAIbI C,F 2441, pcrkoMOMHaLus
KOTOPBIX C MaKpOpaJMKaJaMK MPUBOAMT Kk obpasoBannio
pa3BCTBEHHH Lemd M GOXOBBIX OTBETBICHHH (Cxema 3).
O6pa3opaHue MONMEHOB CBA3AHO C POCTOM LEMH COMpsiKe-
HUA 33 CHYET MUIpauuy cBOOOJHOM BWIGHTHOCTH H €C CTa-
Gunuzaumy B6MM3M ABOMHOM cBasu [21]. DTOT MeXaHH3M
obecrneyuBaeT JIOKANM3ALMIO NPOLIECCa HAKOIUICHUS HEHa-
CHILEHHOCTH B MPC/eNaxX BbLACICHHOrO Y4acTKa MOJHMCp-
woit nenu. OBGOGLICHHAS CTPYKTYpa MONMMEPHOW UCTIH
MOAHPHLMPOBAHHOIO MOJMTETpAdTOPITHIIEHA HPEACTaBE-
Ha Ha cxeMme 4.

Tindpdy3HOHHO-KOHTPOIMpYEMas paiiifalltOHHO-TEpMHtieCKas
CTanus

A CFy——CF—CFyv + CF3 ——— ~CF,;——CF——CFy™
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JediekTnl. 3aMOPOAKCHHBIC TIOCHE 00AYUCHUA B KPHCTAN-
succkoil Base. pasphiXAAOT KPHCTAHIUCCKOE AIpO Hac-
THIL YMCHBIIAIOT PA3sMCP KPHCTALIHTOB M CHOCOGCTBYIOT
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YBCAMUYCHUIO TIPOYHOCTH KPHUCTALIHTOB K CABHIOBOH Jie-
Jopmauun. Bee 3TO NPUBOAKT K BO3HUKHOBECHHIO ¢u3uye-
CKMX 3alICIUICHUI KHHCTHYCCKHX CCIMEHTOB Makpomone-
KyJl, FOMOTEHH3aLUMH HAJIMOJNEKYIAPHOI CTPYKTYPhl W CHH-
KCHUIO HHOPHCTOCTH.

XapaKTepHCTHKH PANHAUHOHHBIX mMoauduKauui
noanterpadTOpITHIECHA

HpOLIHOCH'Ib npu pacmAa)CeHuu

Huke npelcTaBieHbl Pe3ynbTaTbl MCNBITAHHA MEXaHH-
YCCKHMX CBOWCTB CTAHJAPTHBIX HCXOMHBIX M OOIY4EHHBIX
[IACTHH M IUICHOK HOAWTETPadTOpITHIIEHA, NOXYYCHHBIX
CTPOKKOH UCXOAHBIX U 06/1yHEHHBIX 6/I0KOB.

Puc. | 11okaspiBaeT 3aBHCHMOCTS HanpskeHua 0T OTHO-
CHTCILHOI HedopMaLyy UCXONHOH U 06nyYeHHOH NIacTu
1pH PaBHOMEPHOIi cKopocTH pacTaxenna 20 mMM/MuH. [lia
HCXOLHOM nacThHbl (KpuBas /) XapakTepHO MOHOTOHHOC
HCTMHEHIOC HApacTaHWe HAMPsXKCHHA B 001aCTH MAIBIX H
GonbluKX AedopMaiuil.

JedhopMaunoHtble KPHBbIE JUIS MCXOLHOFO MOfMMepa
CBUAETENBCTBYIOT 00 OTCYTCTBMH ABHO BbIPRKCHHOIO Ipe-
AeMa TCKy4eCTH W FOMOT€HHOM Xapaktepe AepopMatiu 3a
CYeT NpPOCTPAHCTBEHHO OAHOPOAHOrO CABHIA MOJHMEPHBIX
ueneit. Ha HauanbHOM yuacTke B 061acTH Mabix aedopma-
uuilt 3aBHCHMOCTh TAKXKE HEJIMHEHHA, YTO YKasbIBACT Ha
3HAUMTC/BHBIN BKJAJ [UIACTHYECKOI Heynpyroit aepopMa-
unn. Hannuue xpecrannmueckux ofnacreit He ABAACTCA
MIPCIISTCTBMCM [UIA Pa3BHTUA Takoi AeGopMailMi B CBA3H C
HU3KOIl MPOYHOCTHI0 KPUCTALIMTOB NONMTETPadTOpPITHIIC-
HA NO OTHOWEHMIO K Achopmauuu casura [1]. JlanHsic
PCHTIEHOCTPYKTYPHOTO aHaJIM3a, 1IONYUCHHBIE HaMH Uld
MCXOHbIX MONUTETPabTOPITUICHOBLIX [IACTHH, MOABEPT-
HyThIX BeITsXKe 10 200%, nokasany, 4TO CTENECHb KPUCTA-
JMYHOCTH B npouecce AchopMmaumy yseuuusaerces ¢ 59 1o
67%. DTOT pe3yAbTAT IPAMO YKa3biBaeT Ha PCOPTAHU3ALHIO
HAIMOJICKY/IAPHOH CTPYKTypb! B HAlDaBICHMH ACHCTBUA
BHELIHCi CHIIbl B XO/€ Pa3BUTHA [0J13y4ECTH.

Jna o6IyYyeHHOTO NOMMTETPAdTOPITHACHR XapakTep
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Frunena (roasmua 3 am).
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Ckopocts pacTamkeHus 10 MmM/Mun

3aBHCHMOCTH HanpshKeHHs OT AeOpMaLMH CYLIECTBEHHO
uHoi. Ha jedopMaumoHHBIX KPHBBIX MOABJETCA MAKCH-
MyM, COOTBETCTBYIOLHIT 00pa3oBaHMIO IUEHKHM, 33 HHM
clleflyeT I111aTO, OTBevatouiee oONacTH yIMHEHHS LUEHKH
(puc. 1, kpusas 2). HayaneHblit yuactok gedopmaunu 6au-
30K K JIHHCHHOMY.

Ha puc. 2 npuBencHbl NaHHbIE MCIbITAHUH MNIEHOYHBIX
o6pa3zuos. Biuano, 4To Molyne yHpyrocTH, ONPCUC/ICHHBIN
10 HaKIOHY ACGOPMALMOHHBIX KPHBBIX HAa HaYaIbHOM y4a-
cTke (00BI4HO B HHTEpBaIe BEIH4YHHB! Aedopmauuu ot 0,5
10 2%), yBeIMYMBAETCA C POCTOM J03bl 0OayueHus, a
MPOYHOCTh YMEHBILIACTCH.

[TonyuenHbie Pe3ynsTaThl MO3BOJAIOT CAENATH BBIBOJ O
TOM, YTO pPafMaLis HapylllaeT COBEPUIEHCTBO KPHCTALAMYE-
cKkuX obnacteil monMMepa M TeM CaMbIM 3aTPYAHACT Pas3Bu-
THE TOMOTEHHOI0 CKOJibXeHHs B HUX. [J11 Takoro nnacTHy-
HOrO NONMMEpa, KaK NOJIMTCTPAadTOPITHACH, Y KOTOPOro
CHIILHO BbIpaXCH HEYNPYTHH KOMIMOHEHT AchOpMaLMH,
[IPEnATCTBAA Pa3BUTHIO MOJ3YYECTH 3aMETHO MOBLILAIOT
MOJIyb ynpyroctH. 3 ¢eKT 3aTpYAHEHHOrO rOMOTE€HHOIO
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cABUra cnocobcTeyer QOPMHPOBAHHIO LIEHKH ¥ NEPEXOAY B
COCTOSIHHC HBIOTOHOBCKOIO TEUCHMs B 00macTtH miaro.
lileiika B npouecce BLITAXKY YTOHYACTCSH BIUIOTH A0 pa3pbl-
Ba, He pacnpocTpaHsack Ha BClO pabouyro uacTh obpasua,
NpH 3TOM MPOYHOCTh MPH pa3pblBE OKa3bIBACTCH CYLIECT-
BEHHO HHXE, YEM Yy MCXOAHOTrOo nonuMepa. Bennuuna ge-
dopMaurK NpH QOCTHXEHHWH MpEAcaa TEKy4eCTH MpH Mo-
rnouieHHbIX josax 10—50 Mpan  cocrasiaser 7—10%.
OTtHocuTeabHOE YyanuHeHHWe npu paspeise  100—250%.
OTMETHM, 4TO NPOYHOCTH NPH PACTHKCHHUH PAAMALIUOHHO-
MOAHQUUHPOBAHHOIO OJHTETPa(TOPITHAECHA CTAHOBUTCH
61M3Ka K THIIHYHBIM 3HAYCHHAM L1 KOMIOO3MLMHA Ha OCHO-
BE NOJIKMEPA, BHIITYCKaEMbIX NpomblluieHHOCTHI0: D-4K20
(nutednplit kokc mapku KJI-1 — 20%), ®-4C15 (anmomo-
6opocunuxarHbiit creknonopoimok — 15%) u ®-4YB1S5
(yriepoaHoe BOJIOKHO rpaned — 15%).

Honsywecmy npu pacmascenuu

flpn  uccnenoBanMH  1I0JI3YYECTH  pPajMALOHHO-
MOZH(OHLUUPOBAHHOIO TOAHTETPAPTOPITHICHA H3MEPAIH

) & Tn [=))

(38

=]

Jedopmaiinn npu pactsaxenun, %

0 2 4 6 8 1012
Hanpsxenue npn pactaxenun, Mlla

Puc. 3. Jedopmanus ncxoanoi (¢) v paagnannonuo-moanduumposannoil (6) naacrnubl noanterpadgropiTuiena (Tomuuua

3 mm) NPH RHKIHYELCKOM DACTAXKEHUN,

1. 2.3, 4, 5 — HOMCpa UHKNOB: MakCHMAILHAA M MHHHMaAIbHAA Harpyska B unk:te 12 1 | MTTa. cooTBCTCTBCHHO. CKOPOCTL Harpyxe-

Hus-paszrpysku 4 MTTa/vun. TTornowcHHas ao03a 20 Mpan
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KoauuecTBO HUKIIOB HAIPYXEHHUSA-Pasrpy3kH

Puc. 4. 3asucumocTh sedopmaunn HexoaHoi (kpusbie 1—3) u

monnduuuposanuoii (kpusbie 4—06) nnacTuH noauterpadprop-

THaeHa (TOMUHHA 3 MM) 0T KONHYECTBA HHK/I0B HATPYKEHHA-

pasrpy3kH (B JorapudMuuecKHX KOOPAHNATAX).

IMornowennas nosa 20 Mpax. MakcuMansHas ¥ MUHHManbHas

Harpyska B umiie 12 u 1 MIla, cooTBETCTBEHHO; CKOPOCTD HArpy-
xeuns-pasrpyskd 4 MIMa/mun

nedopMauuto 06pasLoB NPH UMKIMYECKOM HAIpyXEeHHH
(puc. 3). JlebopManyoHHbIe KPUBbIE 11 HCXOAHOTO MOJH-
mepa (puc. 3a@) uMeloT BMA Bocxomsuieit cnupanu. Ilocne
JIOCTHXCHHA MAKCHMaNbHOH AeopMauny B IEPBOM LUKIIE
HArPYKEHHS M CHWXKCHUS Harpy3kp [0 MHHUMAJIbHOrO
3HaueHus pasmep obpasua He BOCCTaHABIMBAETCA RO Hiep-
BOHAYAMLHOTO 3HAYEHHH, T.e. BOBHMKAET Heynpyras (w
Me/JieHHO ofpartumas) mnnactvucckas aedopmaums. Kax-
ABIA NOCAEAYIOWHH UMK HATPY)KEHHA-PA3rPY3KU MIPHBOJMT
K HapactaHuio ofweid aepopmauun M ec HeoGpatumoi
yactH. OO6parumas 4acTh AeOpPMauMH C YBENIHUYCHHCM
ypcia UMKIOB yMmeHbwaercs oT 20% B nepBOM LMKIIE, /IO
15% — Bo Bropom. [Ipu aTOM nona obpatumoii aedopma-
nus B ee obieli Benuunte cocrasisaet ~25%.

[ToBeaenve OOAYYEHHOH IUIACTHHBI NP LHIIMYECKOH
HAarpy3Ke CYIUECTBEHHO MHOE: 3HAYMTE/IbHO CHMKaerca 06-
mwan aedopmauua u ee HeoOpatuMas 4acTs (puc. 36). Benu-
uuHa oOpaTUMOil AeopMaliHH MajIo 3aBHCHT OT 4MCIA LIMK-
noB, a ee fgonn B obwed nedopmalMy YBENHUMBAETCA
1o 72%.

Ha puc. 4 u 8 Tabn. 1 npeacTaBieHbl pe3yabTaThl H3MeE-
pennii Heynpyroil sedopmaumu ans 20-TH LMKIOB [IpH

pa3iMYHBIX BETMYHHAX MAKCHMalbHOW HArpy3kH B LMKIC.
Kak BujgHO U3 puc. 4, 3aBUCHMOCTD JeOopMaLMy OT Yucia
LKKIIOB BO BCEX CIy4adX NPaKTHYECKH NMHElHa, T.€. ee
3aBUCEMOCTh OT BPEMEHM IPH 3alaHHBIX YCIOBHAX HCIBI-
TaHHil DpeacTasiseT coboi CTENneHHyo QYHKIMIO € ~ * a
CKOpPOCTH [0J13y4eCTH YMEHBLIAETCA CO BPEMEHEM MO 3aK0-
HY € ~ o™, Kak BHAHO u3 MpuBeaeHHbIX B Ta0. | JaHHBIX,
CKOpOCTh MOJ3Y4ecTH MoAMHKauuii nonurerpadTopaTH-
JeHa YMEHbLIACTCS MO OTHOLUICHHIO K HCXOOHOMY MaTepua-
Ny B ueThipe pasa npu Harpyske 4 MIla u npubnusntesHO
B 30 pa3s npu Harpyske 14 MITa. Yro xacaercs nokasaten
O, TO OH HM3MEHJEeTCS MEHee 3HAYMTENLHO, MpUdYeM HpH
Harpyske 14 MIla pia o6iyyeHHOro MarepHana OH CTaHO-
BMTCA BbILUE, YeM Y HCXOAHOro. 3TO CBA3AHO C TEM, YTO
uarpyska 14 MIla ans moauduuuposanHoro obpasua 6mus-
Ka K pa3pbiBHOM, TOrAa Kak [UIA MCXOAHOH [UIaCTHHBI OHA
cocraBiseT TONbKO 50—60% OT paspelBHOW M[POYHOCTH.
[Ipy OAMHAKOBHIX OTHOCHTEIBLHBIX BENUYHHAX Harpy3Ku
f0/13y4ecTs OBNYyUeHHOro MaTepuala CYWECTBEHHO HHIKE,
4eM Y HCXOUHOTO.

C ysenu4eHHeM MOTJIOILEHHOH 103k CKOPOCTh MON3yye-
cTH MOAUPUUMPOBAHHOIO [IOAUTETPAGTOPITHIEHA MOHO-
TOHHO CHHKaeTca: B 27 pas M0 CPaBHEHHIO C HUCXOAHBIM
ofpasuoM npu aose 20 Mpan u 52 pasa — mpu Jo3e
40 Mpan. Ho moCKOJIbKY yBENHUYEHHME 103b! BEAET TAKXKE K
YMEHBILCHHIO TIPOYHOCTH [OMMEPA, TO ONTHMAIbHAS d-
dexTHBHOCTb MOAHGHLIMPOBAHUA NOCTHIaeTCs fIpH nmpome-
AYTOUHBIX 3HAYEHUSX JO3bI OOITydEHHUA.

H0ﬂ3yqecmb npu cocamuu

3HAYUTENLHOE CHHXXEHHUE TON3YY4eCTH H NOABJICHHE
ynpyroii KOMIIOHEHTh! AedopMmauuM A PaaHalHOHHBIX
MoauduKaluit nonMTETPadTOPITHICHA MOATBEPKAIOTCA
pe3ynsTaTaMH MCNbITaHUH Ha Cxkartne. Onpeaensin obuiyio
nehopMatuio LHIMHAPUUESCKNX 06pasuoB 3a 24 4 JIeACTBHA
Harpysku (Ey) H OCTaTOYHYIO (HeobpaTMMylo) 4acTe Ae-
popMaumK yepes 24 4 Nocjie CHATHA HArpY3KH (Eyeotp)- Ipu
Harpyske 14 MIla nedopMaums  MOAMPHUMPOBAHHBIX
cTepxHeit 32 24 4 uMeeT NPAKTHYECKH MOJIHOCTBIO YAPYTHH
xapaxrep. OcTaTouHas aedopMauus CoCTasnieT HeGONb-
Wyl BeJIUYHHY — Bcero 2%, Toraa Kak AJ1i HCXOAHOro
marepuana oHa paeHa 75% (tabn. 2). Ilpu yBeandexuu
Harpy3ku 10 28 Mlla >TH BenHUMHbL Ul HCXOAHOFO H MO-

Tabauya 1

CKOpOCTh NONIYHECTH HCXORMBIX M PAAHAUHOHHO-MOARDHIHPOBAHHLIX NOIMTETPAPTOPITHICHOBLIX NJIACTHH
ApPH PAJIMUHBIX JHAYEHHAX MAKCHMANLHOI HAMPY3IKH B UHKJAE.

Tommuuna nacTuHs! 3 MM, nornoueHHas g1o3a 20 Mpan.

O — TIOKA3aTENb CTENEHHOM 3aBHCUMOCTH AeOpPMatHi OT BPEMCEHH B YCTIOBUAX LUHKIIMUECKOH HArpy3kH: € ~ (%, Vi = (de/dt)yo —

CKOPOCTb MONI3Y4ECTH B MOMEHT OKOH4aHHs 20-ro unkia

Hapametp Hcxonnsiit 06pasen Moauduuunposanusbtii 06pasey
Harpy3ka, MIla Harpyska, MIla

4 8 12 14 4 8 12 14

«a 0.17 0.32 0.25 0.27 0.06 0.17 0,17 0,36

Vo, %e/Mun 0,08 0,43 1478  60.04 | 0,02 0,07 1,35 2,25
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Tabruya 2

Jedopmauus npH CKATHH HCXOZHOr0 # MOAHGHUHDPOBARHOIO
o6pa3uoB noNHTeTpaPTOPITHICHA.

O6pasusl — crepxnu auamerpom 10 MM 1 BoicoTo#t 20 Mm. Joza
obsyyenns 20 Mpaz.

g€y — ofwas aedpopmauus 32 24 4 NEHCTBHA HATPY3IKH, Eycopp —
HeoOparnmas gedopmanms depes 24 4 nocjie CHATHA Harpy3kd,
Encobp/ Ex — H0JIA HeobpaTuMoil zedopMauny

Tapamerp Hcxonnbii MosHPHUHPOBAHHBIH
o6pa3sen oGpazen
Harpysxa, MIla Harpy3ka, MIla
14 28 14 28
&5, % 16 40 8 23
Ecosp B 12 25 0.2 5
Eucosp/ €z, P 75 62 2 22

JubunuposaHHoro o0pasnoB HOJIUTETPadTOPITHIIEHA CO-
CTaBJIAIOT COOTBETCTBEHHO 62 1 22%.

Takum 06pa3oM, CKOpOCTH ITOJI3yuYeCTH MOAUGHLMPO-
BaHHOTO MOMHTETPadTOPITHACHA TPH CKATHH OCTACTCA
MHOTO MEHbILIE, YeM I HCXOAHOro obpa3sua.

Tepmomexanuveckue ceoticmea

CornacHo Bbllle NpeJCTaBACHHBIM DPE3yJIbTaTaM BEPO-
ATHOH NMPHYUHON CHUIKCHHSA [ON3YYECTH H MOABJICHHA Y-
Pyroii peakuan B paIHalHOHHO-MOAHPHLHPOBAHHOM IOJIH-
TeTpadTOPITHIICHE ABAETCA HAKOMJIEHUE DPalAHALHOHHBIX
nehexToB B KpUcTa/UIHuecKkoi ¢ase. B cBA3M ¢ 3TUM nipea-
CTAaBJUIJIO MHTEPEC HCCIAEAOBATH TEMMEPATYPHYIO 3aBHCH-
MocTs aedopmaunn Mmoaumbuxauuit nomumepa BOAH3M U
BbILIC TOYKH M/IABICHHA KPHUCTAUINTOB. TakHe 3aBHCHMO-
CTH '6bIIH [IOMyUeHb! AAA TUIEHOYHBIX 06pa3LoB TOMUMHOM
100 mxM npu cxopocTH HarpeBa 2—3 rpaa/MuH (pHc. 5).

BHﬂ TEPMOMEXAHHYECKHX KPHBLIX ITOKA3bIBACT, 4TO NMpH
NpHOMIKEHHH K TeMnepaType IUIaBICHHS KPHUCTAJUIMTOB
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Temneparypa, °C

Puc. 5. Temueparypnas 3asucumocTs aedopmannn Hexon-
Hoii (/) v pannaunonno-moaupHunposanuoii (2) naenok no-
JanverpadTopITHACHA,

Tonmmmna nnedxy 100 mxMm; Harpyska 0,625 MTla; nornowennas
no3a 20 Mpan

ncGopMaiia Pe3KO yBEIHYMBAETCs, MPUYeM is Moiudu-
UMPOBAHHOIO MOJAUTETPAPTOPITHIICHA CKayuoK AedopManuu
3HAYUTENBHO BbILIE, YEM JUIA UCXOAHOrC Marepuana. ITocie
MPOXOXKACHUS TOYKH IUIABJICHUSA yCTAHABAMBAETCA [LIATO —
AehopMania 0CTaeTCA HOCTOAHHON M HE 3aBUCHT OT TeMile-
patypel. B6ausu 400 °C Ha TepMOMEXaHHYECKHX KPHBBIX
HabnlonaeTca BTOPOH CKAa4yOK, CBA3AHHBLIH C pa3BUTHEM
pa3peIBHON nedopMalyu.

Taknm obpazom, ecnu 119 MoAUDHLHPOBaHHBIX 06pa3-
UOB B KPHUCTAJUIMUECKOM COCTOSHWH MPH 33[aHHOH HArpys-
ke cymmapHas AedopMaliMs 3HAYMTENBHO HUXKE, YeM s
HCxoaHbIX 00pasuos, To B obnacTy pacrniaBa kapTHHA 06-
paTHas: cymmapHas Jachopmauus MOAM(PHUMPOBAHHOIO
obpasua 3HauATeaLHO Bblwe. 1 opelesieHHs COOTHOLIE-
Hua HeoOpatumol W obpatumoit uacteR nedopmauuu B
XO[€ PETHCTPaUHH TEPMOMEXAHHYECKHX KPHUBBIX MPOBOIH-
A pa3rpysky obpasuoB. Ha puc. 6 nokazaHb! 3aBUCHMOCTH
obweit U HeobpaTuMoi KepopMauuu OT 20361 O6IyUEHHUA.
Oxasanoce, uto obuias AedopManus MoAHGUUHPOBAHHEIX
00pa3uoB BO3pacTacT B OCHOBHOM 3a CYET YBENHMYCHHSA ee
obpatumoit yacTtd. [Ipu nosbluieHUu 0361 OOMyueHHs He-
obpatmas nedopmanus B o6IacTH paciulaBa H3IMEHAETCS
HE3HAYMTENLHO, a obpaTHMas aedopmauns ysenduuBaercs
cymecTBeHHO. JIns McXoaHblx 0Opa3suoB OHA COCTaBsET
40%, a ansa MoauduUMpPOBaHHEIX 06pa3uos nocturaer 80%.
Takum o6pasom, B COCTOSHMH pacnnaBa MOAR(HULHPOBAH-
Hele 0Opa3iel OOHapyXHBalOT Kay4yykornojoOHOoe moBeje-
Hue (pa3BuTHe aoctaToyHo Gonbuioit oOpaTHmoii aedopma-
uuH — Gonee 100%).

IMonyyeHHbIN pe3ynbTaT yKas3hlBaeT Ha YyBeJNUUEHHE
MEXMONEKY/IAPHOrO CBA3BIBAHHUA MOJMMEPHBIX Leneil B
KPHCTAJUIMYECKUX 06acTaAX 1101MMeEpa 3a CYET pPajHaldoH-
HeIX JedexkToB. B uyacTHocTH, BO3MOXHO o06pa3zoBaHue
CIUMBOK NoJiuMepHbIX neneil. OaHako, cornacHo [14)], Bel-
xon cuuBok npu 100 Mpan nessicok (0,2/100 3B) u chu-
XaeTcsl ¢ yMeHbileHHeM Jo3sl {npu 50 Mpaa ciuuBkH BO-
obue He ObLIM OOHapyxeHbl). Bo3MOXHA Takxke AeCTPyK-
uMs [OJMMEPHBIX Liened ¢ obpa3osaHueM TpUdTOpMETHIIL-
HBIX M KapOOHMIILHBEIX KOHHEBBIX TPYIH, HEHACHIMEHHBIX

160
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80r

Hedopmanms, %
o

£
o]
~r

1 2 A i L 1

0 10 20 30 40 50
Ho3a, Mpan
Puc. 6. 3aBHcuMocTh aedopMaumuyu AjaeHKH noauteTpadTop-

Tuaena (100 mxm) B o6nacTu TemuepaTyp Bbluse TONKH nNAB-
JIeHHA 0T AOTOUIeHHO#H J03bI:

I — obuias aeopmanns; 2 — HeoOpatiuMas 4acTh AchopMatuK
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Puc. 7. 3aBucumocrs xoapdpuumenta TPeHus f 1 TeMNepaTyphl B 30He KOHTAKTA OT Harpysku P ana ucxoHoi (a, 6) u paguanu-
onNo-moAHpHUKPOBAHHON (8, 2) KomMno3HUMII D-4KC2 n Pajnaunonnoii moaudukaunu nonuterpadgTopITHAEHa (9, €).

TMornomennasn gosa 20 Mpan

CBA3EH M KOPOTKOLCIHbBIX GOKOBbIX OTBETBICHMI [14, 16—
20]. B cayuae xecTkoil cnupasbHOi KOHUrypauuu uneiu
Takue AeEKTBl YBCIMUMBAKT €€ IHOKOCTE, HapylwawT
CHMMETPUI0  KPHCTALAHTOB M 3aTPYAHAIOT CKOJbXCHHE
Y4acTKOB LICIICH OTHOCHTEIILHO APYT APYTa H B LICJAOM C/BH-
roByI AEHOPMALMIO KPHCTAILIMTOB.

Hsnococmoiikoems paduayuonnoix Moduurayui

HauGonee spko sdpdext pammaumonnoro MOAHDHLMPO-
BaHUA [IPOABIACTCA B OTHOLIEHHH M3HOCOCTOMKOCTH. Menbl-
TaHHA HA M3HOCOCTOMKOCTH 110 KHHEMATHYCCKON CXEME «[ia-
neu-auck» (npu ckopocTH | M/c 1 Harpyske 2.5 MTla) noka-
SaJI4, YTO M3HOC PaMALMOHHLIX MOAM(HMKALMA nonuTeTpa-
¢ropoTiiiena cumxaercs B 10* pas no CPaBHCHHIO C HCXOU-
HbIM H10/IMMEPOM M OH MCHBLLC, YEM Y TAKHX LIHPOKO l1pHMe-
HAIOLMXCA KOMIOSHLHA HA OCHOBE NOJIMTETPAdITOPITHIICHA
kax @-4K20, ®-4VBI5, $-4C15 u d-4KC2 [4.22).

70

OuHHM M3 NapaMeTpPOB, XapaKTEPH3YIOLINX paborocno-
coGHOCTL MaTCpuana B yane TPeHws, ABAACTCA pV-daxrop.
CunTaeTest, 4TO A% MHOrMX MaTCPHANIOB NpOH3BEAeHUe
AZBJICHHA HA JIMHEHHYIO CKOPOCTh CKOJILXCHHA B 30HE Tpe-
HHA ABJIACTCA yHWBEPCAILHON BENHYMHON B LIMPOKOM HH-
TepBaje 3HauCHUN. Toraa, 3Has NpeNCIbHYIO BeMMUMHY
PVapr MOXHO HaitTH HPEJUCIbHBIC 3HAYEHHA CKOPOCTH MM
Harpyiki B 3aBUCHMOCTH OT TOTO, KaKoH liapaMeTp samaH
1o ycsioBusM paGotei. Ilpu oupeacnenun PVap noCTENEHHO
YBCIUYHBAIOT HArPy3Ky Ha HCObITYeMblH 0Opasew uiaH cko-
pOCTh B 30HE TPEHHUA C OAHOBPCMEHHOM (uHkcauueil Teky-
WHX 3HA4YCHHH TCMIICPATYPbl B 30HE TPEHUA M KOIPDHLIH-
€HTA TPCHHUS. ODKCNEPHMEHTEBl NPOBOASTCS L0 MOMECHTA
paspyuienns obpasua, OlpeaesseMoro 110 peIKoMy Hapac-
TaHnio H3Hoca. Takue WCHbITaHMS LONHTCTpadTOPITHICHA
H €ro MOAHMQMKANMI GbUIM NPOBCACHBI HAMH B pexsme
«POJIHK-BRIIAULIL» [IPH CKOPOCTH CKOIBXCHHS | M/C.
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Tabauya 3

Pe3yibTaTel KOPPOIHOHHBIX HCHLITAHHI CIUIABOB B KONTAKTE ¢ paaMauHorHo-MoauPHUMPOBAHHBLIM
110JHTeTPadTOPITHACKOM (1032 06y tenns 20 Mpan)

Hcnnbityesbtit o6pazen Cocrosmune nosepxnocTn 06pasuos nocite HCNLITANMI

Kourpoanunas HOBEPXHOCTSL 1TIOBEPXHOCTL B KOHTAKTE ¢ nojxnmepom

HenwmitTanua npu 60°C
AstoMuHHEBBIH cTiTaB AMT-6M. we anoan-  HeGosbwas paBHOMCpHas HeGonnwan paBHoMepras kopposus, mur-
poBaHHbII KOppo3Hus THHTH

AmomunueBsrii cninas 16T (he TUIaKHUPO- be3 u3MeHenwHii Bes namenenuii
BaHHbIH. aHOIUPOBAHHEIIT)

AnromuHuesslit cninas JJ16AT, TAIaKHpOBaH-  [ToMyTHEHHE 3epKanbHOT
HbIH TTOBEPXHOCTH
Asmomunnessrit cnnas JI16AT ¢ anogno-
OKCHAHBIM HHXPOMOBAHHBIM TOKPLITHEM
Hepxagerowas crans X18H 10T xumutecku
TIaCCHBUPOBAHHAS

KoncTpykunonsas crans 30XI'CA

ToMyTHenHe 3epkanbhoit noBepxHOCTH

bes uaMenenui be3 u3menennii

be3 uamenenmnii bes usmencHuit

ENHHUYHEBIC THTTHHTH W 13861 EAMHHYHBIE THTTHRIH W A3IBLE
10 1 MM

Konctpyxunonuas crans 30XT'CA. ¢ Xpo- be3 u3menennii Be3 namcHennii

MHPOBAHHBLIM NOKPBITHCM

be3 usnmeHenni
250 °C

be3 usmenennn

Tutanosslit cnnas OT4- 1 bes uamenennii

HeneitTanma npa

Be3 u3McHenni

Hepxaseromas crane X 18H10T, xumuuccku
NacCHBHpPOBaHHas

KouctpykunoHnas crans 30XI'CA
o 1 Mm

Konctpykumonnas crans 30XTCA ¢ xpomu-
POBAHHBIM NTOXPBITHEM

Turanosslii cinas OT4-1

Enuunynsic THUTTHHIH H A3BbI

be3 uaMeHenwi

bes u3MmeneHui

TTUTTHHTH u 73BbI

be3 namenenmii

be3 u3meHenwii

Ha puc. 7 npeacrasnens! 3asucumocTy ko3 duLeHTa
TPCHHA M TEMNEPaTypbl B 30HE TPCHHMA OT BEJAMUMHBLI Ha-
TPY3KH JUIA pajHaUMOHHONH MOAM(MKALMM  llOAUTETpa-
QTOpOTHNEHA, HUCXOAHOH n paluauroOHHO-MOHPHILH-
poBanHoit KoMnosuuuit ©-4KC2 (vanonHuTens — koGaiLT
cuHui. 2%). (JlanHble 015 MCXOQHOTO NOJIUTETPAPTOPITH-
JicHa HE NPHBOAATCA, NMOCKOJbKY OH Pa3pyLIACTCA B YCJIO-
' BMAX JKCHCPHUMCHTA OpPH Harpyskax Menee | MiTa.) MMoka-
34TENbHO, YTO PAAHALMOHHOE MOAH(DHUHMPOBAHHE KOMIIO-
suunn @-4KC2 npHBOAMT K CYLICCTBEHHOMY CHHIKEHMIO
KOIQPULUMCHTR TPCHHA W TCMIICPATYDb! B 30HC KOHTAkTa i
HOYTH B TPH pasa yBCiHuuBaet pV,,: 2.0 u 5,75 MITa-m/c
ans @-4KC2 u cc MoauduKauuu, COOTBETCTBEHHO. Ypo-
BCHb 3HAYCHMH pV,, Ans paauaunoHHoit Moaudmkauum
HCHAINOIHEHHOTO  NOJHTCTPAQTOPITHICHE  YBE/HUHBAETCA
A0 3HAYCHHH, XAPAKTCPHBIX A JYHINMX AHTHOPHKLHOH-
HbIX KOMIUO3HLMH, 2 TCMIICPATYPa B 30HC TPEHUS NPU CO-
HIOCTABHMBIX HAIPY3Kax 3HAYUTCILHO ke [28].

Kopposuounas axmuenocme
paduayuonielx \oouduxaruli

T npumcHenus Mo UKaumii HORHTCTPAdTOP YIHIC-
Ha B Kauecrse -JICTaNCil aHTHOPHKLUMOHHOIO o YILIOTHH-
TCHBLHONO HAZHAYCIIHSA BAKHYIO POML HIPACT HX B3aHMO/ICH-

CTBHC C NOBEPXHOCTBIO KOHTpPTCNAA. McnbiTanuio Ha xoppo-
3HOHHYI0 BKTHBHOCTb B KOHTAKTC C PasjHYHbIMH MCTajlia-
MM NoABEpraick o6pasuel B BHIE JieHTb! (TomunHa 1 MM,
pasmep 3070 MM), nosyyeHHOH CTPOXKON MOAHDHLHpO-
BaHHOro OJioka nonuterpadTOpaTHIECHA (2033 06nyyeHus
20 Mpan). Iposeneno BoceMs 1uk/I0B HCTILITAHUH, PeXUM
OIHOro HKAa: Harpes o6pa3ua a0 60 u 250 °C u BezepxKa
B TeueHue 12 v ¢ nocneayroutedi 06paboTkoil B Blarokame-
pe B TcueHHE 6,5 cyT.

Busyabhas OLCHKA COCTOAHHS 1OBEPXHOCTH o6pa3uos
10ciIC HenbiTanuit (1afi. 3) 1okasaia, 4To NpH KOHTAKTC Me-
TAIUIMHCCKHX  MATCPHANIOB ¢ MOAH(DHUMPOBAHHBIM [OJHTET-
pagTopyTHICHOM 11K TemitepaTypax 60 # 250 °C e Habro-
JACTCA YCIICHHC KOPPO3HMKM &JIIOMHHUEBbLIX Ciasos AMI-6M,
AL6AT 1nakuposantoro, J16AT ¢ aHOAHO-OKCHAHBIM TO-
KpbITHCM, Heprkasetoulcit craim X18H 10T xuMuyccku naccu-
BUPOBAHHOH; KOHCTPYKUHOHHOI cTann 30XICA 6e3 [IOKPBITHA
1 C XPOMOBBIM HOKPLITHEM. THTAHOBOIO crisasa OT4-].

Takum 06pazom, Moaudukaus 1onuTeTpad 1opITHICHA
HPAKTHHCCKH HC yTPAUHBAET XHMHYCCKON CTOHKOCTH M Kak
HCXO/AHBHT AHAJIOI MOKET LIPUMCHATHCS HPH TCMIIEpaTypax
10 250 °C B KOHTAKTC ¢ HCPKABCIOWNMH CTANAMN, Xpomu-
POBAHHBIMIT KOHCTPYKUHOHHBIME CTANAMH. ANIOMHHHCBBIMH
H THIGHOBBIMI CIUIABANMH,
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HpeacrasneHtble paHuble ykassiBaloT Ha I1epCIICKTHB-
HOCTb MPUMEHCHUA PaIMallMOHHO-XUMHYECKOM TEXHOMOTUH
10Ty4eHHA MoauduKaumit nojnTeTpadTOpaTHIIeHa. Pagua-
LUHOHHO-MOAH(HUUMPOBAHHBIH NONMMED O6JagaeT noBbi-
WICHHBIMA DKCNYaTAUHOHHBIMH XaPAKTEPUCTHKAMH H HMe-
€T PEHMYLIECTBA NEPESH KOMITO3MUHOHHLIMH MaTepHaiamu
B NIPHMCHEHHH B KA4CCTBE fAETaNCH aHTHOPHKUHMOHHOTO i
YIUIOTHHTE/IBHOTO Ha3HAYEHHS.

* %k %
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