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BJIMSIHUE TEMIIEPATYPbI HATPEBA KOHTAKTHOM
CUCTEMBbI BAKYYMHOI'O BBIK/IIOYATEJIA HA
CTATUYECKUE HAIIPAKEHUSA B MATEPUAJIE
BAKYYMHOI'O CHJIbB®@OHA

B cratbe paccMOTpeHO BIMSHUE TEMIEPaTyphl HArPeBa KOHTAKTHOI CUCTEMBI Ha BHYTPEHHHE
HanpsHKeHHUs B CWIIb()OHE BAKYyyMHOT'O BBIKIIFOYATEIsl METOAOM KOHEUHBIX 3yieMeHToB. [Tomy-
YeHa 3aBHCHMOCTh MEXaHHUYECKHX HAINPSDKCHHH B MaTepuaie B (YHKIHH TeMIECpaTyphl IpU
3alaHHOM X0Ji¢ KOHTaKkToB. [Toka3aHo, 4TO HanOONbIIIE MEXaHHIECKHE HATPY3KH HCIBITHIBAIO
MecTa KpeIUIeHHS CHib()OHAa K KOHTaKTaM M BaKyyMHOH KaMepe. 3HAuCHHMS MEXaHHYECKHX
HaNpsDKCHUH B aBapHUHBIX PEeKHMax paOOTBI MOTYT HPEBHIMIATH Ipeael TeKydecTH IpH He-
IIPaBUIILHO BHIOpAaHHOM MaTepHaie CHiIb(hoHa.
KuroueBble cl10Ba: BaKyyMHBIIT CHITb()OH, TEPMOMEXAaHHUECKHE HAPSHKCHHUS.

Beeaenue. Kak 6buto mokazano B [1], BakyyMHBIE CHIIB(GOHBL B IIPO-
iecce paboTHI MOABEPIKEHBI 3HAUYUTEIFHBIM CTATHYCCKAM M JMHAMHYCCKUM
Harpyskam [2-5]. O Toro kak MaTepHal BaKyyMHOTO CHJb(OHA IIPOTHUBO-
CTOMT 3THUM BO3JCHCTBHSM, BO MHOTOM 3aBHCHT CPOK CITyXObI U HaIek-
HOCTB paGOThI BBIKITIOUATEIIS.

IomMuMO MexaHHYECKOH AedopMaliii, KOTOPOH MOABEPKEH CHIIb(OH
B TIpoIlecce MBIDKCHHS KOHTAKTOB, Ha HEr0 BO3JCHUCTBYET TaKXkKe TeMIepa-
Typa, 10 KOTOpOW HArpera KOHTAaKTHasi CHCTeMa BbIKiItouarelst. CornacHo
[6], oTa TemmepaTypa B HOMHHAIBHOM pexume pocturaet (98-105)°C, uto
BBI3BIBACT MIOTIOJIHUTEIBHBIC HAMPSKCHUS B Marepuaie CHIb(poHa Mo OT-
HOIIICHHIO K CTATHYECKHM W THHAMHYCCKuM [7] HampspkeHusM. Tak Kak
HAIpSUKEHUST B MaTepuane CHIb(GOoHA HE TOJDKHBI TPEBBIMIAT Tpeesa Te-
KY4eCTH, TO pacueThl TAKOTO POJIa SBISIOTCS TOCTATOYHO aKTYalbHBIMH.

Heap AaHHOW CTATHM — PACCUUTATh JOMOJHUTEIHHBIC HATIPSKCHUS,
BO3HHKAIOIIHE B MaTepralic CHIb(OHA BAKyYMHBIX BBIKIIOUYATEICH B 3aBH-
CHMOCTH OT TeMIIEPATypbl HATPEeBa KOHTAKTHOM CHCTEMBI, XOJa MOIBIK-
HBIX KOHTaKTOB M JAeiCTBHs aTMOC(epHOro naBieHus. MOXKHO MPenoso-
XKHUTH, 9TO IOMOJIHUTEIIbHBIEC HATPSHKCHUSI OyIyT BO3HUKATH B MECTAX KpETI-
JIeHUs CHIb(OHA 32 CUET PA3HOCTH KOA(P(PUIMEHTOB JTMHEHHOTO pacuupe-
HMS MaTE€PUAJIOB KOHTAKTOB M CHIL(pOHA.

OcHoBHas yacThb. Ha puc. 1 mokazana ¢opma BakyyMHOTO CHIb(OHA
¥ TPAaHUYHBIC YCIOBHSI, KOTOPBIC 00ECIIEUNBAIOTCS KPEIICHHEM CHIb(OHA K
SIIEMEHTaM KOHTaKTHON CHCTEMBI.
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DuKCUpOBaHHAS
IUIOCKOCTh

TTonBmxHas
IIOCKOCTH

Puc. 1 —Bux nonoBuHs! cuiib(poHa

B kavecTBe MaTepUasoB AJIs CUIb(OHOB UCTIOIB3YIOTCS BHICOKOMPOY-
HBIE J)KapPOCTONKHUE CTaJIM ¢ HU3KUM cojiep>kanueM yriaepoxa — 08X18H10T,
12X18H10T, 36HXTHO, 36HXTIO5M, 40KXHM u um ananornunsie AlSI
321 (CUIA), DIN EN 1.4521 Espoma), SUS 321 flnonus). DT MaTepua-
JbI XapaKTePHU3YIOTCS 3HAYNTEIBHBIMH MOAY/ISAME yipyrocta — (1.9¥10" —
2.2*10") N/m* u npenemamu texyuectn — (0.8*10 — 2.5¥1F) N/nm?. Pac-
yer mpoBommics s crann 36HXTIO ¢ mpenenoMm TekydecTH paBHBIM
1.0*10° [1a u moxyem ynpyroctu 2.0*10" ITa.

MexaHH4ecKHe HANPSDKEHUS] BBIYUCISUIACH PH MaKCHMAIIbHOTO 3Ha-
YEHUH X0Ja KOHTAKTOB PaBHOM 8,7 MM C y4eTOM arMOoC(hepHOTo IaBIICHHU,
JIEMCTBYIOIIETO Ha CHIIB(OH.

CucremMa ypaBHEHHIl TIPU OTCYTCTBHHM BHYTPEHHHX OOBEMHBIX CHJI B
JlekapToBOit cucTeMe KOOpIUHAT:

(+o) 2 +am?y - HE T, W

6xi 1-200 6xi
rae A, G - mapameTpsl Jlame; e — OTHOCHTEIBbHOE YIUIHHEHNE 10 KOOPIHHA-
Tam; U - mepeMerienue; O - TeMrepaTypHbiii koadduiuent; T — Temiepa-
Typa Harpesa; E, V - Moay/b yrnpyroct u kodddumuent ITyaccona, i=1..3.

I'paHnYHBIE YCIOBUS:

- arMocdepHoe JaBJlieHHE, ACHUCTBYIOIIEEe HA BHEIIHIOI MOBEPXHOCTh
crub(oHa;

- (hukcanusi BepxXHeH rpaHHMIb;
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- (MKCHPOBAHHOE 3HAYEHHE XO/1a HUKHEN TPAHHUIIBL.

Pacuer nipoBouiics B cucteme Comsol Multiphysics - 3.5Pe3ynbra-
THI pacyeTa HaNpsHKEHUH B TOPUPOBAHHOM YacTh cuib(oHa (338 UCKIIoUe-
HHEM IJIOCKOCTEN KPEIIEHHs), IPUBENEHBI Ha pHC.2.
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Puc. 2 —3aBucuMoCTh HaNpPsDKEHUH B TOGPUPOBAHHOM 9acTH CHIIb(OHA
OT TeMIIepaTyphl

Kak BHIHO W3 pHCYyHKA, BHYTPEHHHE HAMPSIKCHUS B TOPPHPOBAHHOM
YacTH CHIb(POHA MPOIOPIIHOHAIBHBI TEMIICPAType U HE MPEBBIMIAIOT Mpe-
nen tekydectd. OcoOBIil MHTEPEC MPEACTABISECT ONpPEIC/ICHHE IMHUU JIOKa-
NM3AIMA MaKCHMAITbHBIX HampsokeHuid. Ha prc.3 mokasaHo pacnpezerncHue
HATIPSDKCHUH TIPH MaKCHMAIBHOM Xoze u Temmeparype Harpeea 100 °C u
300°C.

Kak crnenyer u3 puc. 3, HanOobIIME HATPSHKEHUE COCPENOTOUEHBI IO
JIMHUH COTIPSKEHHS CHIIL(QOHA KOHTAKTOB. AHAJIOMMYHOE TIOJOKEHUE JIH-
HUH JIOKQJIU3al[Mi MAaKCUMAJbHBIX HANpsKeHUH (MECTO KpEIIEHHs CHIThb-
(ona) HabMOAETCS U B APYTUX ciaydasx. [IpryeM, HANpsKEHHs B 00J1aCTH
KPEIUICHHUsI ONPEICISIIOTCS TOJIBKO TeMIrepaTypoil. Heo6XoanMo OTMETHTb,
YTO TEMITepaTypa OKas3bIBacT 3HAYNUTEIIFHO MCHBINCE BIHMSHHUE HAa «CBOOOM-
HbIE» 00J1aCTH CHITb(OHA.

Kak moxHo 3ametuth (prc. 3), 001aCTh pacupeaeieHuss MaKCHMAIIb-
HBIX HAIPSDKCHHUM HEBENMKA M0 pa3MepaM W B MEHBINCH CTEIEHH MOIBEp-
JKeHa IIUKJINYECKAM Harpy3KaM, YeM OCTallbHbIE 00acTi cribdona [7].
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Mar: 15059
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Pucynok 3 —Jlokanu3anus MaKCHMAIIbHBIX HANPSDKEHUH B CHITL(GOHE TIPH TEMITepa-
Type HarpeBa: a —-100°C; 6 — 300°C.

PacueTsl MOKa3bIBAaIOT, YTO MAaKCHMAlbHBIC HANpPsOHKEHHS B 00JACTH
KPCIUICHUs CUIIb(OHA TAKKEe PACTYT HPOMOPLMOHATIBHO TEMIIepaType U B
Cllydae HarpeBa KOHTAaKTOB M cHib(hoHa 10 Temmeparypst 300 °C (momyc-
THMasi TeMIepaTypa HarpeBa NpPH HPOTEKAHMH aBAPUMHOTO CBEPXTOKA),
HAaIPSDKCHUS MPEBBIIAIOT IIpeleN TeKydecTH BBIOPAHHOTO MaTepHaia B
nomTopa pasa (Oma=1.5*10 Ia).

BoiBoabl. Ha ocHoBanuu pemicHus ypaBHenuit (1) Teopud yupyroctu
[8, 9] paccunTano pacrpeneieHne HANPSDKCHHUI B MaTepHaie BaKyyMHOTO
cuwibpoHa. M3 pe3ynbTaToB penieHHs CleqyeT: B HOMHUHAIBHOM DPEXuMe
TeMIIePaTYPHbIC HANPSKCHHS COU3MEPUMBI CO CTATHYSCKUMHU U AUHAMHYC-
CKHMH HampsDKeHHsMu nedopmarmu cunb(ona (puc.l); B aBapHiHBIX pe-
KHMaxX paboTel (remmeparypa Harpesa 300 °C u BbIIe) TeMIepaTypHbIC
HANpsDKCHUST B MECTaX KPEIUICHUS] CHIb(OHA MOTYT IMPEBBILIATh MPEAET
TeKy4eCTH MaTepHaa.
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