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noaxoa K ®OPMMPOBAHUIO PALIMOHATIbHBLIX CTPYKTYP
NAKETOB TEPMOCTOUKOU CNEUNAIIbHOU OAEXAbI

KOJTOCHMNYEHKO MapwuHa?, LLIECENNbCKAA TaTtbsiHa?,
KOJTOCHWNYEHKO Enena®, OCTAIMNEHKO Hatanbs*

1-4KneBckuii HaLMOHanNbHbIN YHUBEPCUTET TEXHOMNOMMI U An3aiHa, YKpanHa

Pe3rome: B cmambe npedcmasrneHbl pe3yrnbmambl 3KCriepuMeHmarbsHbiX uccredosaHull
riokazamersel ka4yecmea Mamepuarnos crieyuasnbHoU mepmosawumHol 00ex0bl paboyux
Heghme2a308020 KOMIIEKca C Uesbio (hopMUPO8aHUS pauyuUoHasibHbIX CMPYKMyp nakemos.
Oxapakmepu3o8aHbl COBPEMEHHbIE 3apybexxHbie 0bpa3ubl MepMOCmOUKUX Mamepuasos
gepxa, mMernaou3oIAUUOHHOU npoknadku U nodknadku C  3adeKnapuposaHHbIMU
npousgooumensamMu rokasamensamu. AHaIumu4yecku 8bisiefieHbl 8eCOoMble [oKa3amenu
Kavyecmea Mamepuarsog U rnakemos creyo0exobl, cpedu KOmopbIX pa3pbi8HOE ycurlue,
yOnuHeHUe Ha MOMEHM pa3pbiga, U3MEeHeHUe JUHeUHbIX pa3Mepos, KoaghguyueHm
8030yX0NnpoHUUAeMoCcmu, MOJUUHa, [MOBEPXHOCMHAs  MI0MHOCMb, CMOUKOCMb K
npoxueaaHuto,  mepmuvyeckoe  conpomusneHue. Ob6ocHosaHa  Uerecoobpa3HOCMb
cpasHUMenbHO20 aHanu3da ux 3HayeHul 0o u nocrie Oelicmeusi mensoeol Hagpy3Ku 8
meyeHue ornpedeneHHoeo0 epeMeHuU. Ha ocHosaHuu pe3yrnbmamos Mnpo8edeHHbIX 3a
cmaHOGapmu3upoB8aHHbIMU MemoduKaMu 3KCrepuMeHmarsbHbIX Uccnedog8aHull 8eCOMbIX
rnokasamersel Ha0exXHOCMU U 3P20HOMUYHOCMU MepMOo3auumHbIX akemos Mamepuasnos
cghopmupo8aHbl payUoHasbHbie CMPyKmMypbl nakemos. AHanu3 rosy4YeHHbIX Pe3ybmamos
10380/1UST  YCMaHOBUMb Xapakmep U3MeHEeHUs1 ceolcme mkaHel rocre menioeou
obpabomku, ydecmb UX MpU MPOEKMuUpPoO8aHUU creyuasbHoU 00ex0bl U cghopmuposams
pauuoHasibHble CMPYyKMYypPbl akemoe ¢ 00HUM U 08y MsI Meniou30/IsiyUOHHbLIMU C/I0SIMU.

Knroveenle crnoea: rnokasamesiu Kayecmea Mamepuarnose U [akemos, crieyuasnbHasi
mepmo3auwumHas o0exda, meroeasi Hazpy3ka.

Mpun aBapusix Ha obbekTax HedTenepepaboTkM Hanbonee onacHeiMK Anga pabounx
ABMSIHOTCH B3PbIBbI 1 MOXapbl C BblAeneHnemM 60MnbLIoro Konm4ecTsa Tenna u 6biCTpbIM
OBWXEHMEM TEMMOBbIX MOTOKOB, BbICOKUM YPOBHEM TEMMOBOr0 MU3MNy4veHusl, ObICTpbIM
paclMpeHNeM 30HbI Noxapa B YCMOBUSX KOMMAKTHOIO pasMeLLeHUss TEXHOMOMMYEeCKMX
annapatoB M obopyaoBaHus. JMkBMOAUMS aBapuid HyXXOaeTcsi B HeMeASIEHHOM
pearmpoBaHuUM 1 NPUHATMM COOTBETCTBYIOLLUX PELLEHUI paboumMMm, KOTopble NPOBOASAT
aBapuiiHo-cnacaTtenbHble  paboTbl, HagexHas  3almTa  KOTOpbIX  sIBRsieTcst
nepBooYepeHbIM 3a4aHueM Ge3onacHoOCTU TpyAay.

1. NOCTAHOBKA 3AAYM

CosgaHmMe HOBbIX MOAENEen aBapuirHO-cnacaTeNnbHOW  OAexabl  SABMsieTcA
3aKOHOMEPHbIM SIBMIEHMEM, KOTOPOE MPOMCXOAUT MPU MOSIBIIEHUN HOBbIX MaTepuaros,
n obycrnoBneHo yBenuyeHnem TpeboBaHMI noTpebuTener Kk cneumanbHOW odexane C
OTMEYeHHbIMU cBOWCTBaMM. MO3TOMY 3TO OCTaeTCs CIOXHOW HayyHow npobnemon,
peLLeHne KOTOPOW 3aK4aeTcsl B KOMMNEKCHOM UCMOMb30BaHUKN AaHHbIX duamonorum,
rMrneHbl, TeNNOU3NKKN, TEKCTUITBHOTO MaTepuanoBeaeHns, KOHCTPYUPOBAHUS, TEX-
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Honorum n Tomy nogobHoe. Llenbto paboTbl aBnsieTca onpegeneHne Tennouanyecknx
N PUBNKO-MEXAHUYECKNX  XapaKTEPUCTUK MNakeToB  MaTtepuanoB nNyteM WX
3KCMEepPMMEHTaNbHOr0 UCCMeaoBaHWs C  Uenbilo  (opMMpOBaHMSA  pauMOHanbHbIX
CTPYKTYp NakeToB aBapunHO-cnacaTenbHOM cneumnanbHOn oaexabl.

2. PE3YNbTATblI UCCNNEAOBAHUA U UX OBCYXXOEHUE

Ms3BectHO [1], 4yTO 3awmTta paboyvero npw YcrnoBusSX NaccuMBHOro crnocoba ot
koMmnnekca (akToOpoB  arpeccuBHOM  OKpyxawllen cpedbl  obecnevmBaeTcs
pauMoHanbHOM  CTPYKTYpPOW MakeToB MaTepuanoB, KOHCTPyKUMEN oaexabl W
TexHornoruern u3rotoBneHunsi. CteneHb BMWSIHUA pasHbiX (PAKTOPOB Ha CBOWCTBA
mMaTepuanoB HeoAnHaKoBa U MOXeT BbITb onpeaeneHa aKcnepumMeHTanbHbIM METOA0M.
CnepoBatenbHo, wuccneaoBaHWs MNPOBEAEHbl C LUEnbil onpeaeneHus U3MeHeHUn
XapakTepucTMK NakeToB MaTepuanoB, KOTOpble MpoucxogdaT B npouecce
akcnnyatauun. PaumoHanbHow nogbop CTPYKTYpbl MakeToB MaTepuanoB SBNSETCA
CMOXHOW 3ajayen, TaKk Kak aBapuMHO-cnacaTenbHasd crneuunanbHas ogexaa
npegycMmaTpvMBaeT COOTBETCTBUME OAHOBPEMEHHO MHOrMM TpeboBaHMSAM, KOTOpble
4YacTo NpoTMBOpeYaT apyr apyra.

Mpn dopmmnpoBaHnn CTPYKTYpbl NakeTa M3BECTHbIM [2] ABMSETCA pPacnonoXeHus
TEPMOCTOMKOro, TEMMOU30NALMOHHOIO M NOAKMAA04YHOro croes. [Ans mccnegoBaHun
oTobpaHbl 06pasubl TEPMOCTOWKUX MaTepuanoB Bepxa, TEnnou3oNsALMOHHON
NPOKNagkyu W NOAKNAAKW C TaKMMU XapaKTepUCTMKaMK Kak: CbIpbEBOW COCTaB,
NMOBEPXHOCTHAaA MIIOTHOCTb, ToNWMHa (Tabn. 1).

Tabnuua 1: XapaktepucTuka MaTepuanoB Ans hOpMUPOBaHUS MaKeTOB aBapUNHO-
crnacaTenbHOn ogexabl

14
o9 o~
T3 ok = ©
g9 i $2n| X
Hassakue 2 © |HaseaHue maTtepuana c"'pbeB?" 2x 5| IS
cnos ol cocTag, % g G-
=3 OFE o |2 ©
g9 Co 9
O o I
v
1 2 3 4 5 6
Nomex 94
Homekc (Nomex BV—
T2 Kevlar 5 230 0,45
107/890161) Static-control 1
Tepmo- Homexc (Nomex Nomex 93
CTOMKUWA Ts comfort N.307 220) Kevlar 5 220 0,45
) P.140 2
Homekc (Nomex ADV Para-aramida 60
Te 240 GR | RS) Nomex 40 240 0,60
UrnonpobneHoe Bosa 55
B1 P BasoBHa 20 110 3,5
NonoTHO BaTUHOBOE -
Bic 25
Tennowuso- - —
o Viscose ignifuga
NAUMOHHBIN UrnonpobneHoe
50 Nomex 43
B2 nonotHo Homekc 100 3,0
(Nomex Serie 100) Kevlar 5
P.140 2
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Ta6nuua 1: NpogomkeHue
1 2 3 4 5 6
basb
M rmagkokpatlleHas basosHa 100 195 0,41
Mopkna- apT. 1667/25381
AN n Homekc (Nomex Nomex 11l N.302 135 0.38
2 TER 135) 50 Viscose FR 50 '

AHann3  ycroBui  aKcnnyaTaumm  cneumanbHOW  ogexabl  pabounmu
HedTenepepabaTbiBalOWNX  NpeanpuUaTUn Nno3BOMMIT  3HaYUMTENbHO  Cy3uTb
accopTMMEHT TEepMOCTOMKUX MaTepuanoB [Ans MNpPOBEAEHUs 3dKCNepUMeEHTanbHbIX
uccrieqoBaHMin B pesynbrate  crneuuduyecknx noTpebHOCTEN NPOWM3BOLACTBEHHOW
cpeabl. [losBneHMe HOBbIX TEKCTUMbHbIX TEPMOCTOMKMX MaTepuanos gaet
BO3MOXXHOCTb CpPaBHMBATb UX XapaKTEPUCTUKN C CYyLLECTBYHOLWMMM obpasLammn Kak Ha
aTane nogbopa CTPYKTyp MaTepuarnos, Tak 1 B MpoLecce aKcnnyaTaumu.

M3 npegnoXeHHbIX MaTtepuanoB CEHOPMMPOBaHbI MNakeTbl, OnpeaeneHbl
3HayeHus nokasatenenM W nocne aHanmsa oTobpaHbl Haunyywve nakeTol C
KOAMPOBaHHbIM cocTaBoM TsBallz, T2Billi, TeBall2. OgHMM M3 onacHenwnx daktopos
OoKpyXalolLLllen cpedbl SABMSETCS BblCOKas Temnepartypa, B pesynbTare 4ero Bo3HMKaeT
noTpebHOCTb B OMpPEedeneHMn M3MEHEHWA 3HA4YeHW nokasaTerie maTtepuanoB M
nakeToB MMEHHO Nocne AeNCTBUS TENMOBON Harpysku.

WccnegoBaHns npoBedeHbl B aKKpeOUTOBAHHOW  aHanMTUYeCKO-OMbITHOM
ucnblTatencHo nabopatopun «Tekctunb — TECT» 3a cTaHOapTU3MPOBaHHbLIMW
mMeToaMkamMu npu Temnepatype T=(170x5) °C B TeuyeHne T=15 wmuHyT. [o
pesynbTaTaMm 3KCMEPUMEHTOB MpOBedEeHa CpaBHUTENbHAs XapakTepucTvka no
nokasaTensMm: paspblBHOE Yycunuve, YANMHEeHWe Ha MOMEHT paspbiBa, W3MeHeHue
NMHENHbIX pa3MepoB MakeToB MaTepuanos, KOIMMULMEHT BO34YXOMNPOHULAEMOCTH,
TOMWMUHA, NOBEPXHOCTHASA MAOTHOCTb (Tabn. 2). MNonydyeHHble faHHble obpaboTaHbl C
MOMOLLbI0O METOAOB MaTeMaTU4YecKon CTaTUCTUKW. PesynbTaTbl UCNbITaHW MNakeToB
aBapuiHO-cnacaTenbHONM crneLmanbHOM ogexabl NnpuBeaeHsbl B Tabnvue 2.

Tabnuua 2: Pe3ynbTaThl UCMbITAHWIA NAKeTOB aBapUNHO-cnacaTeNbHON crneunanbHon
onexapbl

CpeAHee 3Ha4YeHue nokKasartens

HanmeHoBaHue nokasarens, Ans nakeTa ¢ KOAUMPOBaHHLIM
eANHULbI U3MEpPEeHUA COCTaBOM
TsB:I12 T2B1l: TeB:I2
1 2 3 4
KoadhdpuumeHt [0 TenmnoBoW Harpysku " " N
e T = (22£2)°C 27,8+1,1 | 22,6+£1,2 | 90,04+ 4,1
HMLIAEMOCTHU, nocrie TEN0BOWN Harpysku
i . T = (17045)°C. 1=15 MuH 29,7+1,6 | 22,3+1,8 | 93,05+4,3
nocre TennoBon | no AnuHe +0,1 -0,1 0,0
M3meHeHne
TIMHEMHBIX | —Harggig?% i) 0.1 0.2 0.1
0, - ’ —Y, —Y, —\Y,
pasmepoe, % T=15MUH LMpuHe
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Ta6bnuua 2: NpogomkeHue

1 2 3 4
00 TennoBow 100 klMa | 4,00+0,07 | 4,87+1,15 | 4,08+0,27
Hatpyska 1000 kMa | 2,70+0,04 | 2,45+0,16 | 2,72+0,15
TOJ'ILLI,I/IHa npwm T= (22:|:2)OC ’ ’ ’ ’ ’ ’
Harpyske, nocne tennoson | 100 kMa | 4,13+0,15 | 5,48+0,19 | 4,15+0,08
103, m Harpysku
T = (170+£5)°C, | 1000 kMa | 2,88+0,23 | 3,10+£0,21 | 2,76+0,20
T=15Mu1H
[0 TENnOBOW Harpysku
MoBepXHOCTHa T = (22+2)°C 518+9 662+6 534+2
MAOTHOCTb, I/M? nocre TENnoBOM Harpy3Kku
T = (170+5)°C, =15 wuH 514+3 661+7 524+3
AO TENMoBon no 163+6 197+4 24543
Harpysku OCHOBE
T = (22+2)°C no yTKy 156+1 116+6 200+7
Pa3spbiBHOE =
yeunve, H fiocne Ternosoun fo 17346 19945 24245
Harpysku OCHOBE
= (¢}
T T(=11750|\:Ev|5r)| C, no yTKy 167+4 12645 183+6
£ UEILIEERT] o 3741 162 191
Harpysku OCHOBE
YAnuHeHue Ha T = (22+2)°C no yTKy 4142 17+2 7+1
MOMEHT riocrie TennoBow no
paspbiBa, % Harpysku OCHOBe als2 20+1 17l
= (o]
T T(=11750“:EM5|_)| C, Mo yTKy 48+1 20£1 6+1

OyeBMOHON Hay4YHO-TEXHMYECKOW NpobremMon npu Bbibope paLMoHanbHbIX NakeToB
ogexabl BblOpaHHOro HasHayeHus sBnsieTcs (POPMUMPOBAHWE WX CTPYKTYpbl, YTO
TpebyeT obOOCHOBaHUsi nokasaTenenm U UX onpedeneHns [Ans  COBPEMEHHbIX
matepuanoB. [loaToMy, no pesynbTataMm MCCNefoOBaHWA BbiOpaHbl pauvoHanbHble
nakeTbl, KOTOpble COCTOAT M3 MaTtepuanoB Nomex Ha OCHOBe MeTaapaMuaHbIX
BOITOKOH Kak Haunydwmne. OB60cHOBaHa LenecoobpasHOCTb WCMONb30BaHUA 3TUX
MaTepuanoB Kak TakoBblX, YTO MMET BbICOKME 3HaYeHWs MokasaTernen kayecTsa.
O6GszaTencHbIM Npu pa3paboTke cneuonexabl SIBNSETCS NPUMEHEHME HaTENbHOro
6enbsi U NPOU3BOACTBEHHO opexabl. CdopMMpoBaHHbIE MakeTbl C KOAMPYEMbIM
coctaBoM T2Bill1, TsBoll2 u TeB2ll2 B nonHon mepe oTBevaroT onpegeneHHbIM
TpeboBaHMsAM K cneumansHon ogexae. lepeuncrneHHble CTPYKTYpPbl MAKETOB MPUHSATHI
kak 0GasoBble M nNpu  HEobXOOUMOCTM OHM  MOryT  ObiTb  [OMONHEHbI
TENNOM3ONAUNOHHBIMU U (UNKN)  BOAOYMOPHBLIM, aMOPTU3ALUOHHBIM  CIIOEM  MpU
YCNoBUSIX [OENCTBUS COOTBETCTBYHOLUMX OMACHbIX W BPELHbIX NPOU3BOACTBEHHbIX
akTopoB. Kpome Toro, peann3oBaH NPUHLMMN «TEPMOCTOMKOCTU» Npy (DOPMUPOBAHUN
CTPYKTYpbl NAKeTOB OAEXAbl C LIEMbl COXPaHEHWs] U YCUMEHUs1 Tennoduanveckmx
XapaKTepuCTMK B pesynbTaTe MUCNofb30BaHUS MeTaapaMUAHbIX BOJIOKOH BO BCEX
crosix naketa (TEPMOCTOMKOro, TEnnou3onsiLMOHHOIO U MOAKMNafoyHoro). M3BecTHo
[3,4], 4yto AnNa KOMCOPTHOrO TEMMOBOrO COCTOSIHUA YenoBeka B YCNOBMAX
HarpeBatoLwen cpedbl HEOOXOAMMbIM SBMSETCS YMEHbLUEeHWe NpUTOKa TenroBow
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3HEpPrMM K MOBEPXHOCTM Tena nyTeM WUCMNONb30BaHWS MaTepuarioB C  HU3KUM
KO3 PULNEHTOM TEMMOMPOBOAHOCTU N BbICOKOW CTOMKOCTBIO K Npoxuranumtio. OgHum m3
NPUOPUTETHLIX TEMNNOMU3NYECKNX XapPaKTEPUCTUK MaTepuanoB OAeXabl ABNAETCs
TEpMUYECKOE COMPOTUBMNEHNE, KOTOPOE MPSIMO MPOMOPLMOHANbLHO 3aBUCUT  OT
TONWWHbI NakeTa. Takke He MeHee 3Ha4YMMbIMK MoKas3aTeNsMnN ABMASIKOTCS CTOMKOCTb K
NPOXWUraHuio naketa u JnuMTenbHocTb Ges3onacHon paboTbl paboTHuka (Tabn. 3).
CornacHo pesynbtaTam MpoBeAEHHbIX 3KCMEPMMEHTOB OYEBUAHBIM SABMSETCA TO, YTO
npyv BBEOEHWUN BTOPOro TEMNMOU3ONSALMOHHOIO CHosi TepMMYeckoe COMpOTUBIIEHME
yBenuumeaeTcs B 1,2 pasa, 4To no3sonsieT paboyemy yBenmuntb BpeMs npebbiBaHns B
onacHom 30He 6e3 pucka gna xusHu. OueBngHOM sIBNSeTcs HeobGXxoaMMOCTb B
NpoBeAEeHNN SKCMEPUMEHTArNbHOTO MCCNeaoBaHUsS MO OnpedeneHunto OnMTenbHOCTU
©esonacHon paboTbl Yenoeeka. McnbiTaHMs NpoBeAeHbl MO U3BECTHOW MeToauKe B
nabopaTtopum  cpeacTB  MHOMBMAYaANbHOWM  3awWMThbl  Kadedpbl 3PrOHOMUKU U
npoektnpoBaHnss ogexabl KHYTO [5]. CornacHo MeTogukm  NpoBedeHUs
3KCMEepUMEHTanbHbIX WCCMNEeAOBaHWA WCXOAHbIMW OaHHbIMK SIBRsieTCs TemnepaTtypa
Torp.cp=(1704£5)°C B kamepe TepMmolukada, Temnepatypa UunuMHapa, UMUTUPYIOLLEro
Teno venoBeka, Tun=(33%x1)°C, nakeTbl C OQHMM W OBYMS  CIOSIMU
TennonsonsaunoHHoro mMatepuana (B: Ta B2). NamepeHne TemnepaTtypbl B crosix
naketa s3adukcnpoBaHO execekyHaHo. [locne [oCTMXeHust NpeaenbHO-A0MNYyCTUMOWN
TemnepaTypbl BO3gyxa MNOAOAEXKHOrO NPOCTpaHCTBA Tnpnpun.=(42+1)°C 3KCNepUMEHT
npoBoauTb HelenecoobpasHo. [Ons onpegeneHuns anutenbHocTn 6e3onacHon paboTbl
yernoBeka B cneuuwanbHon opexae BblibpaHo 12 nakeTtoB no 10 o6pasuoB Kaxagoro.
MakeTbl, B KOTOPbIX MNOCHe0BaTENbHOCTb CMOEB SABMSIETCS U3BECTHON, CHOPMUPOBaHDI
C y4yeToMm OenbeBOM W MPOU3BOACTBEHHOW ogexnabl. PesynbTaTbl UccrneaoBaHWUs no
onpegenexHnto onuTenbHOCTU 6esonacHon paboThkl YeroBeka B cneuvanbHom ogexae
npveegeHsbl B Tabnuue 3.

Ta6bnuua 3: Tennodmsnyeckme nokasaTtenu MnakeToB MaTepuanoB aBapUNHO-
cnacaTenbHOW cneuuanbHou oaexapl

Koaupy- Croit T OnutenbHOCTb
eMbIn TonwwmHa, ToukocTk epmutieckoe 6e3onacHon paboTbl
cocTtaB 5-10° K r:;t::(ucra- c%"faomzw;:" npu Temnepartype B
nakerta ’ P wkadyy (170+5)°C, c
T2Balls 4,90+0,17 28+1 0,340+0,031 40+3
T2B1Ball1 | 7,93+0,24 34+1 0,413+0,020 72+4
TsB2ll2 4,05+0,17 28+1 0,337+0,019 37+3
TsB2Ball2 7,28+0,14 36+2 0,401+0,015 67+2
TeBo2ll2 4,14+0,23 30+1 0,346+0,015 35+3
TeB2Ball2 | 7,44+0,21 37+£2 0,428+0,026 66+5
Takum obpasom, nocne CTaTUCTUYECKOM 06paboTkm pes3ynbLTaToB

SKCMEepUMEHTanbHbIX WCCMENoBaHU Mo OnpeaeneHuio AnUTenbHOCTU GesonacHom
paboTbl YenoBeka NPoBeOeHO UX OLieHMBaHWe, 060CHOBaH BbIBOP M pekoMeH4oBaHbI
ANA OanbHeMWwnx WUCCnegoBaHWin nakeTbl € OOHUM W ABYMSI TEMnou3onsaUUOHHbIMU
cnoamu. Mo pesynbTatam MCCefoBaHWn YCTAHOBMNEHO, YTO HauGonbliee 3HayeHue
AnutenbHocTU 6esonacHoi paboTbl MMEKT NakeTbl, B COCTaB KOTOPbLIX BXOAAT ABa
Crnosi TennousonsauuoHHoro Mmatepuana. lNpu cpaBHUTENbHOM aHanuse nakeToB C
[BYMS1 TENNON3ONALMOHHLIMU CMOSIMU NPEANnoYTEHNE OKasaHo nakeTam ¢ Koaupyembim
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coctaBom T2B1Bill1 n TsB2B2ll2 kak TakoBbIM, KOTOPbIE ABMASAOTCA HaUMy4LWMMN Cpean
N36paHHbIX.

Mo pesynbTaTamMm COMOCTaBMMOrO OLIEHMBAHWA MNakeToB MaTepuarioB MOXHO
OTMETUTb CTABUNBHOCTb XapaKTepUCTUK CTPYKTYP NakeToB Mof OEWACTBMEM BbICOKOW
TemnepaTtypbl B Te4EHME OTMEYEHHOrO BpEMEHU NpebbiBaHNs. AHaNn3 onpeaeneHHbIX
Tennousnyecknx n GU3NKO-MEXaHUYECKUX XapakTEpPUCTUK MaKeToB MaTepuaroB
no3sonun copMmMpoBaTb CTPYKTYPY U PEKOMEHOOBATL UX Ana pa3paboTku aBapuiiHO-
cnacaTernbHOW CreLuanbHOM oaexabl YKpaMHCKOro npov3BoaCcTBa.

3. BblBOAbI

YCTaHOBMNEH XapakTep W3MEHEHUN (U3NKO-MEXaHUYECKMX MoKasaTenem pasHbixX
nakeToB Mnocrie TennoBoro Bo3aencTeus npu Temnepartype T=(170 £ 5)°C B TeyeHue
=15 MWH C UEenbl NPOrHO3NPOBaHWS CBOWCTB MakeTOB MaTepuaroB CrnewumanbHOW
ogexabl M NpoBeAeH WX CpaBHWUTENbHbIN aHanu3. Cnegyetr OTMETUTb YMEHbLUEHUe
3HA4YeHMN MNOBEPXHOCTHOM MIIOTHOCTU B pe3ynbTaTe BbIrOPaHWs MOBEPXHOCTHO-
OTAENOYHLIX annpeToB Ans obecneveHns TexHonormyeckorn obpaboTku BOMOKOH. Ha
OCHOBE aHanu3a 3Ha4YeHW paspbiBHOrO YCUIUSA U YONMHEHWST Ha MOMEHT pa3spbiBa
noyTH Ans OONbLUMHCTBA MAKETOB MMEET MECTO HE3HAUYUTENbHbLIA X POCT B Npegenax
HOPMAaTMBHbIX 3HAYEeHW Mocre TEennoBOro BO3OENCTBUS, YTO 0OyCcnoBreHo
HebonbLION TEepMOyCaaKoh. OKCMEePUMMEHTarnbHO MOATBEPXKOEHO, YTO ANMUTENBHOCTb
6e3onacHol paboTbl Npy Temnepatype B TepMmoLukady Tok.cp=(17015)°C ans naketos
3 KoaupoBaHHbIM cocTtaBom T2BiBilli T1a TsB2Ball2 coctaBnseTr COOTBETCTBEHHO
1=(72t4)c Ta 1=(671+2)c npu TonwwuHe 06=(7,9310,24)mm Ta 6=(7,2810,14)MmM numeeT
Hanny4wne Tennouranyeckme xapakTepmucTmkn M3 nccregyemoix. CnegosarternibHo, No
pesynbTaTaMm NPOBEAEHHbIX 3JKCMEPUMEHTASNbHbIX UCCNefoBaHWA Tennoguanyeckmx
CBONCTB CChOPMUPOBaHbI paumoHanbHble CTPYKTYpbl MAakeToB creunanbHoOn ogexapbl.
O6ocHoBaH BLIOOp MakeTa ofexAbl, KOTOPbIA COCTOMT M3 MaTepuarioB Ha OCHOBE
MeTaapaMWgHWX BOMOKOH, W PeKOMeHOoBaH [Ans  MNPUMEHEHMS B  MPOEKTHOM
pa3paboTke aBapuiHO-cnacaTeNnbHOW creuuanbHOW OAeXabl NakeT C TEPMOCTOMKMM
maTepmanom Bepxa Nomex comfort N.307 220, Tennou3onsuMOHHON NpOoKnagKomn
Nomex Serie 100, nogknaakon Nomex TER 135. YcraHOBNEHO, YTO CHOPMUPOBAHHbIN
nakeTt uveet TOMLWUHY 6=4,05+0,17Mm, TepMuyeckoe COMpoTUBEHNE
R=(0,337+0,019)M2K/BT 1 gnutenbHoCTb GesonacHoi paboTsl Yenoseka 1=(36+2)c npu
Temnepatype Tokp.cp=(1701£5)°C Haubonee oTBevaeT onpeaeneHHbIM TpeboBaHUSAM K
opexnae.
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