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noaxoa K #OPMUPOBAHUIO PALMOHATIBbHbIX
CTPYKTYP NAKETOB TEPMOCTOMKON
CNEUUANBHOWU OOEXAObI

KONOCHWUYEHKO MapuHa®, LLECENBbCKASA TaTtbsiHa?,
KONTOCHWYEHKO Enena®, OCTAMNEHKO HaTanbs*

Y KueBCcKil HaLMOHAMNBHBIN YHUBEPCUTET TEXHONOMUIA U An3aitHa, YkpauHa

B cmambe npedcmaernieHbl pesynbmambl 3KcriepuMeHmarsbHbIX uccredosaHull
riokasamersieli Kadecmea Mamepuarsos crieyuasbHol mepmosawumHol 00ex0bl paboyux
Heghmeza308020 KOMIIIIEKCA C Ueribio ¢hopMUPOB8aHUSsT palUoHaIbHbIX CMPYKmMYyp rakemos.
Oxapakmepu3ogaHbl coepeMeHHbIe 3apybexHbie 0bpa3subl mepMocmoUlKux Mamepuasrnos
eepxa, Menou3onsAUUOHHOU rpoknadku u rnodknadku ¢  3adeKknapuposaHHbIMU
npousgodumesissMu  rokazamesisimMu. AHasumu4Yecku 8bIsi8NieHbl 8eCOMble [1oKazameru
Kadecmea Mamepuarsiog U rnakemoe creuyo0exobl, cpedu KOMmopbiX paspbieHOe ycursiue,
yOnuHeHUe Ha MOMEHM pa3spbléa, U3MEHEHUEe JIUHEUHbIX pa3mMepos, KoaghghuyueHm
8030yXOMNPOHULUAEMOCMU,  MOJWUHA, 08ePXHOCMHas MA0MHOCMb, CmolKocmb K
npoXuaaHuto,  mepmu4eckoe  conpomuseneHue. ObocHosaHa  UenecoobpasHoOCmb
CpasHUMeIbHO20 aHanu3a Ux 3HadeHul 00 u rnocsie Oelicmeusi mernioeol Hazpy3Ku 8
meyeHue ornpederieHHo20 8peMeHu. Ha ocHoeaHuu pe3yrnbmamos pPoeedeHHbIX 3a
cmaHOapmu3upoB8aHHbIMU MemoduKaMu 3IKCrepuMeHmarsbHbIX UCCnedo8aHUll 8eCoMbIX
rokazamersieli HAOEXXHOCMU U 3P20HOMUYHOCMU MepMO3alumHbIX Nakemos mamepuasos
CchopMuUpo8aHb! payUoOHarbHbIe CMPYKMYyPbI NaKkemos. AHanu3 rnosly4eHHbIX pesybmamos
10380M1U/T  YCMaHOBUMb Xapakmep U3MeHeHUsi ceolicme mkKaHel rocrne mernnosol
0bpabomku, ydecmb UX 1puU MPOEKMuUpo8aHuuU creyuanbHol 00ex0bl u cghopmupogams
payuoHaribHble CMpPyKmMypbl nakemos ¢ 00HUM U 08yMsi MENIoU30IsIYUOHHBIMU CITOSIMU.

Knrouyeeble cnoea: rnokazamesnu kadyecmea Mamepuasioe U rakemos,
crieyuarnbHasi mepmo3sawumHasi ooexoda, mensiogasi Hagpy3ka.

Mpn aBapusix Ha obbekTax HedTenepepaboTkn Hambonee onacHbIMK Af1s1
paboumx SBNATCS B3pbiBbl M MNOXapbl C BblgeneHvem 60nbLIOro Konuvecresa
Tenna n ObICTPbIM ABWKEHWEM TEMSOBbIX MOTOKOB, BbICOKUM YPOBHEM TEMMOBOrO
n3ny4yeHusi, GbICTPbIM pacLUMPEHNEM 30Hbl MoXapa B YCMOBUAX KOMMAKTHOroO
pasMeLLeHns TEXHONMOMMYECKMX annapaToB u obopyaoBanHus. Jinkengaumsa asapumn
Hy)XOaeTcsd B HEMEOJIEHHOM pearmpoBaHMM U MPUHATUN COOTBETCTBYHOLLINX
peweHun paboymMmMn, KOTOpble MNPOBOAAT aBapuiHO-cnacaTesibHble paboThl,
HageXXHas 3alunTa KOTOpbIX ABNSIETCA nepBoovepeHbIM 3agaHneMm 6e3o0nacHoCTH
Tpyay.

NMOCTAHOBKA 3A0A4YU

Co3gaHne HOBbIX MoAenen aBapuUMHO-cnacaTeNlbHOM odexabl SABnsieTcs
3aKOHOMEpPHbIM ~ SIBMIEHMEM, KOTOPOE MPOUCXOAUT MNPU  MOSIBIIEHNUA  HOBbIX
MaTepuanoB, U OOYCMOBMEHO yBenuyeHvem TpeboBaHWA  noTpebuTenen K
crneumanbHOW ofexae € OTMeYeHHbIMW cBoucTBamu. [loaToMy 3TO oOcTaeTcs
CMNOXHOW Hay4yHOW MpoBNEeMOon, pelleHne KOTOPOW 3aKmo4YaeTcsl B KOMMSIEKCHOM



MCNonb30BaHUM  AaHHbIX  OU3NONOTNK, TUrMeHbl, TennodU3nkn, TEKCTUILHOIo
MaTepuanoBefeHusi, KOHCTPYMPOBaHWUsS, TEXHOMNorum u ToMy nogobHoe. Llenbio
paboTbl fABNSeTCA onpeaeneHve Tennouandecknx U U3MKO-MeXaHNYeCKMX
XapaKTepucTMK  MakeToB  MaTepuarioB NyTeM WX  3KCMEePUMEHTanNbLHOro
uccriefoBaHna C  Uenbilo  (hOPMUPOBAHUSA  pauMOHarnbHbIX  CTPYKTYP MakeToB
aBapuiHo-cnacaTenbHOM cneumanbHOn oaexabl.

PE3YINbTATblI UICCNEOOBAHUA U UX OBCYXOEHUE

M3BecTHO [1], YTO 3awmTa pabovero nNpu ycrnoBusIX NMacCMBHOrO criocoba
OT KOMMnekca (akTOpOB arpeccuBHOM OKpyaroLlen cpenbl obecnevvBaeTcs
pauMoHanbHOW CTPYKTYpPOM MakeToB MaTepuanoB, KOHCTPyKUMEN opexabl u
TexHonornen marotoBrieHns. CTeneHb BRUSHWUA pasHbiX (pakTopoB Ha CBOWCTBa
MaTepuanoB HeOAMHaKoBa W MOXET ObiTb onpeaerneHa 3kcnepuMeHTarbHbIM
meTogoM. CriegoBaTenbHO, UCCRegoBaHUs MpoBedeHbl C LUenbio onpegeneHunst
M3MEHEHUA XapaKTepUCTUK MNakeToB MaTtepuanoB, KOTOpble MNpouMcxoddT B
npouecce akcnnyartaumn. PaumoHanbHom noabop CTPYKTYpbl MakeToB MaTepranos
ABNSAETCA CMNOXHOW 3ajader, TaKk Kak aBapuiHO-cnacaTteribHas crneuuanbHas
ogexaa npegycMaTpuBaeT COOTBETCTBME OOHOBPEMEHHO MHOMMM TpeboBaHMAM,
KOTOpble YacTo npoTuBopeYaT Apyr agpyra.

Mpn opmupoBaHMM CTPYKTYpbl NakeTa WU3BECTHbIM [2] dABnsieTcs
pPacnonoXeHNss TEPMOCTONKOro, TENSOU30MALMOHHOIO U MOAKIago4YHOro Croes.
IOna wuccnepoBaHuin oToOpaHbl 06pasubl TEPMOCTOMKMX MaTepuanoB Bepxa,
TEeNNoOMn3oNALNOHHOW MPOKMaaku M NoAKNaakM C TakMMK XapakTepucTMKaMu Kak:
CbIpPbEBOWN COCTaB, NOBEPXHOCTHAs NNOTHOCTb, TONLWWHA (Tabsn. 1).

Tabnuua 1: Xapaktepuctvka MartepuanoB pAans ¢GOpMMPOBaHMUS MakeToB
aBapuHO-cnacaTenbHOM OAeXabl
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Static-control 1
Tepmo- Homexc (Nomex Nomex 93
CTOWKUIA Ts Kevlar 5 220 0,45
comfort N.307 220) P 140 2
Homekc (Nomex Para-aramida 60
Ts | ADV 240 GRIRS) Nomex 40 240 | 0,60
NrnonpobusHoe BoBHa 55
B, NMOMOTHO BasosHa 20 110 3,5
BaTMHOBOE Bic 25
UErlE Viscose ignifuga
JISUMOHHBIN NrnonpobusHoe ghiiug
50 Nomex 43
B, nosiotHo Homekc 100 3,0
; Kevlar 5
(Nomex Serie 100) P 140 2




bsasb
M, rnagKokpalleHas BbasosHa 100 195 0,41
Moakna- apT. 1667/25381
AL n Homekc (Nomex Nomex Il N.302 135 0.38
2 TER 135) 50 Viscose FR 50 ’
AHanuM3 ycnoBui 3SKCnnyaTaumu creuunanbHon ogexabl  pabovmmm
HedTenepepabaTbiBalOWMX  MNPEANPUATUA  NO3BONUIT  3HAYUTENBHO  CYy3UTb

acCOpPTUMEHT TEPMOCTOMKMX MaTepuarnoB Ofsl NPoBedeHUs1 SKCMepUMEHTarnbHbIX
NCCcrefoBaHUn B pesynbTate crneumdunyecknx notTpebHoCTen Npon3BOLCTBEHHON
cpenbl. [losiBneHWe HOBbLIX TEKCTUIbHBIX TEPMOCTOMKMX MaTtepuarnoB AaeT
BO3MOXHOCTb CPaBHMBaTb MX XapaKTEPUCTUKN C CYLLEeCTBYOLW MMM 0OpasuamMm Kak
Ha aTane nogbopa CTPYKTyp MaTepuaros, Tak U B NpoLecce aKcrnnyaTaumm.

13 npennoxeHHbIX MaTepuanoB COPMUPOBaHbI MakeThbl, OnpeaerneHb
3HayeHWst nokasaTernel W Mocrne aHanusa oToOpaHbl Haunyylune nakeTbl C
KOAMPOBaHHbIM cocTaBoM TsBolM,, T,oBill;, TeBoll,. OgHum 13  onacHenwmnx
(haKTOpPOB OKpYy>KaloLLen cpedbl ABNSETCA BbiCOKas TemnepaTtypa, B pesynbraTte
4yero BO3HWMKAET NOTPEOHOCTb B ONpeaenieHnn N3MEHEHNI 3HAYEeHU nokasaTenemn
MaTepuanoB 1 NakeToB MMEHHO NOCHe AENCTBUS TENITOBOW Harpysku.

VMiccnegoBaHnsi NpoBefEeHbl B aKKPeAUTOBAHHOW aHanmnTU4eCKO-OMbITHOW
ucnbltatenbHon nabopatopun «Tekctunb — TECT» 3a ctaHAapTU3MpoOBaHHLIMU
metoaukamu npu Temnepatype T=(170%£5) °C B TeyeHne T1=15 muHyT. [lo
pesyrnbTataM 3KCMEPUMEHTOB NPOBeAeHa CPaBHUTENbHAasi XapakTepucTuka no
nokasaTensm: paspbiBHOE ycunuve, yalIMHEHWe Ha MOMEHT pas3pbiBa, M3MEHEeHue
NINHENHbIX pasvepoB NnakeToB mMaTepuanos, KoadppmumeHT
BO3AYyXONPOHULIAEMOCTH,  TOSLIMHA, MOBEPXHOCTHAst MMOTHOCTbL (Tabn. 2).
MonyyeHHble AaHHble 00paboTaHbl C MOMOLLBIO METOAOB MaTeMaTU4eCKOW
cTatucTukn.  PesynbTaTbl  MCMbITAHUA  NAKETOB  aBapuMHO-CnacaTeNnibHOM
crneumanbHON ogexabl NpuBeaeHbl B Tabnvue 2.

UCNbITaHUN

Tabnuua 2: Pesynbrtarhl aBapuiHO-cnacaTenbHom

cneumanbHoOM ogeXxabl

nakeToB

CpenHee 3Ha4YeHue nokasarens
HanmeHoBaHuMe nokasartens, ANA naketa ¢ KogupPoBaHHbLIM
eANHNLbI N3MepeHUs COCTaBOM
TsB.l1, T:B.M, TeB:M,
KoadhdpumumeHt 00 TENI0BOWN Harpy3ku
BO3NYXOMPO- T = (2242)°C 27,8+ 1,1 | 22,6+1,2 [90,04+ 4,1
HULLAEMOCTM, nocrne TenoBON Harpy3ku
AT T = (170+5)°C, 1=15 MuH 29,7£1,6 | 22,3+ 1,8 | 93,05+4,3
nocne no anvHe +0,1 -0,1 0,0
MN3ameHeHne TENSI0BON
TIMHENHbIX Harpysku no
paamepoB, % | T=(170+5)°C, | wupuHe -0.1 —0.2 —0.1
T=15MUH
TonwwHa npu [0 TENIoOBON 100 klMa | 4,00+0,07 | 4,87+1,15 | 4,08+0,27
Harpyske, Harpysku
10° M T = (22+2)°C 1000 kIMa | 2,70+0,04 | 2,45+0,16 | 2,72+0,15




nocne 100 klMa | 4,13+0,15 | 5,48+0,19 | 4,15+0,08
TEenmnoBown
HarpysKku
= (170i5)°C, 1000 kla | 2,88+0,23 | 3,10+0,21 | 2,76+0,20
T=15MUMH
00 TENOBOW Harpysku
nOBerHOCTHale T = (22+2)°C 518+9 6626 5342
MAOTHOCTb, /M| NOCHe TeNnoBON Harpy3Ku
T=(170+5)°C, =15 mun | 143 | G017 | 5243
AO Tennosoun fo 163+6 197+4 24543
Harpysku OCHOBE
T = (22+2)°C Mo yTKy 156+1 116+6 200+7
PaspblBHOE nocrne no
ycunue, H TennoBou OCHOBE 1736 19945 24245
Harpysku
T =(170+5)°C, | no yTky 167+4 12645 183+6
T=15MWH
A0 TEMI0BON fo 37+1 16+2 19+1
HarpysKkm OCHOBE
T = (22+2)°C Mo yTKy 41+2 17+2 7+1
YanuHeHne Ha
MOMEHT rocne fo 4142 20+1 17+1
paspbiza, % TEennoBoMu OCHOBE
’ Harpysku
T=(170+£5)°C, | no yTky 48+1 20+1 6+1
T=15MWH

OueBnaHOM Hay4YHO-TEXHMYECKOW Npobnemoin npu Bbibope paumoHanbHbIX
nakeToB oaexabl BbIOPAHHOrO HasHavyeHus saBnseTcd  HOPMUPOBAHUE KX
CTPYKTYpbl, 4TO TpebyeT OOOCHOBaHUS MnokasaTenem u ux onpeaenenHus ansd
COBpPEMEHHbIX MaTepuanos. MoaTomy, No pesdynbTaTtam UCCNeaoBaHUN BblbpaHbl
pauMoHarnbHble MNakeTbl, KOTOpble COCTOAT M3 mMaTepuanoB Nomex Ha OcHoBe
MeTaapamMugHbIX BOSMOKOH Kak Haunydwme. O6ocHoBaHa LEenecoobpasHoCTb
NCMOMb30BaHNS 3TUX MaTepuarnoB Kak TaKOBbIX, YTO UMEKOT BbICOKME 3HaYeHUs
nokasatenen kavecrtea. O6a3aTenbHbIM Npu pa3paboTke cneuonexabl ABNseTCH
NPUMEHEHNE HaTeENbHOro 6enbsi 1 NPOM3BOACTBEHHO oaexabl. ChopmmnpoBaHHbie
nakeTbl C koaumpyembiM coctaBoM T,Bill;, TsBoll, un TgB,M, B nonHom mepe
OTBEYAT  OMNpedeneHHblM  TpeboBaHUAM K  cneuwanbHOW  ogexge.
lMepeyncrieHHble CTPYKTYpPbl MakeToB NPUHATLI kak 6a3oBble 1 NpY HEOOXOAMMOCTH
OHU MOryT OblTb AOMOMHEHbl TEMSIOU3OMALMOHHBIMA U (UNK) BOAOYMOPHbIM,
aMOPTM3aLMOHHBIM CFI0EM MPU YCIOBUSIX OENCTBUSA COOTBETCTBYHOLLUX OMACHbIX U
BpeOHbIX MNPOM3BOACTBEHHbLIX (hakTopoB. Kpome TOro, peanmsoBaH MpUHLMN
«TEPMOCTOMKOCTU» NP (DOPMMPOBAHUN CTPYKTYPbl MaKeTOB OAEXAbl C LENbl
COXpaHEeHMs1 W YyCWUMeHUs Tennoguan4ecknx XapakTepUCTUK B peaynbrarte
NCMNOMb30BaHNS MeTaapaMUAHbIX BOMTOKOH BO BCEX COSAX NakeTa (TEPMOCTOMKOro,
TENNOU30NALNOHHOIO U MOAKNaAoYHoro). M3sectHo [3,4], 4To ANst KOMJPOPTHOrO
TEMNMOBOro COCTOSAHMS YENoBeKa B YCNOBUSAX HarpeBarLwen cpegbl He0bXxoanmbiM
SABNSAETCA YMEHbLUEHME MPUTOKa TEMSIOBON 3HEPrMu K MOBEPXHOCTM Tena nyTtem
NCMOMb30BaHNS MaTepuanoB C HU3KUM KO3(PULMEHTOM TENIONPOBOAHOCTM U
BbICOKOW CTOMKOCTBLIO K NPOXuUraHnio. OQHUM 13 MPUOPUTETHBIX TENNOPU3NYECKMX




XapaKTepuUCTUK MaTepuanoB oOfexAbl SABMseTCs TepMudeckoe COrpoTUBMEHNME,
KOTOpoe NpPAMO NPOMNopLMOHanbHO 3aBUCUT OT TOSMLMHBI NakeTa. Takke He MeHee
3HaYNMbIMU MOKa3aTeENsMU  ABMASAIOTCA CTOMKOCTb K MNPOXWUraHUIO naketa u
anutenbHocTb 6e3onacHor paboTel paboTHuka (Tabn. 3). CornacHo pesynbrtatam
NPOBEAEHHbIX 3JKCNEPUMEHTOB O4YEBUAHLIM SBNAETCA TO, YTO NPU BBEOEHUU
BTOPOro TeNNOU30NALNOHHOIO Crosi TEPMUYECKOE COMPOTUBIIEHUE YBENUYMBAETCA
B 1,2 pasa, 4To no3BonsieT paboyemy yBennunTb BpemMsi NpedbiBaHWsi B ONACHOM
30He 6e3 pucka ans xu3Hn. O4YeBUOHONM sIBNSETCA HE0O6X0AUMOCTL B MPOBEAEHUN
9KCMEPUMEHTaNbHONO  UCCMedoBaHUA MO ONpederieHuo  ONMTeNbHOCTH
6esonacHon paboTbl Yenoseka. McnbiTaHns NpoBeAEeHbI MO U3BECTHON METOAMKE B
nabopatopun cpencte  MHOMBUAYaNbHOW 3awuTbl Kadegpbl SproHOMUKM U
npoektupoBaHua ogexabl KHYTL [5]. CormacHo MeToaMku npoBeneHus
3KCNepUMEHTanbHbIX nccnenoBaHun WUCXOOHbIMA  [aHHbIMKM  siBRsieTcs
Temnepatypa Topop=(170+5)°C B Kamepe Tepmolukada, TemnepaTtypa LunuHapa,
UMUTUPYIOLLErO Teno Yenoseka, T, =(3311)°C, nakeTbl C OOHUM 1 OBYMS COSAMU
TennomsonsunoHHoro matepuana (B, ta B;). UsmepeHne Temnepatypbl B Cnosix
naketa 3aduMKCMpOBaHO execekyHOHO. [locne OocTwkeHus  npeferibHo-
AonycTUMON TemnepaTypbl BO3gyxa NogoaexHoro npoctpaHcTBa Tnp npun=(42+1)°C
3KCMEPUMEHT MPOBOAMTL HeuernecoobpasHo. [ns onpeaeneHuns onMTeNnbHOCTU
©e3onacHon paboTbl YernoBeka B cneuunanbHOW odexae BbibpaHo 12 nakeToB no
10 obpasuos kaxgoro. NMNakeTbl, B KOTOPbLIX NOCNEAOBATENBHOCTL CMOEB ABNAETCA
N3BECTHON, CCOOPMUPOBaHbI C y4eTOM GEenNbLEBON M NPOU3BOACTBEHHOW OAeXAbl.
PesynbTaThl uccnegoBaHusa no onpeaeneHnto 4nutenbHoCcTn 6esonacHon paboThl
YyerioBeka B cneumanbHOM ogexae npmeedeHsl B Tabnuue 3.

Tabnuua 3: Tennodumsmdeckne nokasaTenn nakeToB MaTepuanoB aBapUHO-
cnacaTenbHOWN cneumanbHOM oaexabl

Kopwupy- o AnutenbHoCcTb
5 CtomkocTtb | Tepmu4eckoe 9
eMbIn TonwwuHa, 6e3onacHon paboTbl
N 5107 K NpoXxwura- conpomzanel-l npY TeMnepartype B
nakera Huto, ¢ 12 %5 LIS wkadpy (170+5)°C, c
T,B4M, 4,90+0,17 28+1 0,340+0,031 40+3
TzBlBlnl 7,93+0,24 34+1 0,413+0,020 72+4
TsBol, 4,05+0,17 28+1 0,337+0,019 37+3
TsB,B,IM, | 7,28+0,14 3642 0,401+0,015 67+2
TeBol, 4,14+0,23 30+1 0,346+0,015 35+3
TeBsBoIM, | 7,44+0,21 37+2 0,428+0,026 66+5

Takum obpasom, mnocne cratucTndeckonm o6paboTkn pesynbTaToB
3KCMNEPUMEHTAarbHbIX UCCIeQOoBaHNA NO ONpeaeneHnto AnnTenbHOCTN Ge3onacHom
paboTbl 4yenoBeka NpoBeOEeHO WX oOueHuMBaHue, o060CHOBaH BbLIGOp U
peKoMeHAOBaHbl AN AanbHEWWNX WCCnedoBaHWA MNakeTbl C OOAHMM U OBYMSA
TENNOU30NAUNOHHBIMK crnosiMn. 1o pesynbTaTam UCCrELOBaHUIM YCTAHOBIEHO,
YTO Hambonbluee 3Ha4YeHne ONMTENbHOCTN B6e3onacHon paboTbl MMEIT NakeThbl, B
COCTaB KOTOPbIX BXOOAT [ABa CfosA TEMnou3onsUMoHHOro Mmarepuana. [lpu
CPaBHMTEMNBHOM aHanM3e MnakeToB C [ABYMsSl TENOM3ONAUMOHHBIMK - CIOSAMM
npeanoyTeHne okasaHo nakeTam C KogupyemblM coctaBom T,B;B;lM; u TsB,B,I1;
KaK TakoBbIM, KOTOPbIE SIBASOTCA HAUMYYLIMMK Cpeaun n3bpaHHbIX.

Mo pesynbTatam COMOCTaBUMOrO OLEHMBAHWS MAKeTOB Marepuarnos



MOXHO OTMETUTb CTaOUIbHOCTb XapaKTEPUCTMK CTPYKTYP NakeToB Nog OeNCTBMEM
BbICOKOW TemrnepaTypbl B TEYEHME OTMEYEHHOrO BpEMEHWU MpebbiBaHus. AHanua
OonpefeneHHbiX  Tennopuandecknx n  (PU3UKO-MeXaHNYECKUX  XapaKTEPUCTUK
nakeToB MaTepuaroB Nno3Bonun chopMMpoBaTh CTPYKTYPY M PEKOMEHAOBATb UX
Ons pa3paboTkM aBapuHO-cnacaTesnbHOM chneunanbHOW OAEXAbl YKPauHCKOro
npoun3BoacTBa.

BbIBOAbI

YCTaHOBIEH XapakKTep M3MEeHeHUN (U3MKO-MEeXaHUYeCKNX MoKasaTenen
pasHbIX MakeToB Mocre Temnnosoro Bo3nencTaus npu Temnepatype T=(170+ 5)°C
B Te4yeHne T=15 MWH C Lenbio NPOrHO3MpPOBaHMS CBOWCTB MaKeTOB MaTepuarnos
crneumnansHoOM ofdexabl W NpoBeAeH WX CpaBHUTENbHbIM aHanui. Cnegyet
OTMETUTb YMEHbLUEHNE 3Ha4YeHMI MOBEPXHOCTHOW MMOTHOCTM B pesynbTate
BbIrOpaHns NMOBEPXHOCTHO-OTAENO4HbIX annpeToB ans obecneyeHns
TexHonornyeckon obpaboTkM BOMNOKoH. Ha ocHoBe aHanmn3a 3HayYeHun paspbIBHOMO
ycunus M yanuHeHuss Ha MOMEHT paspbiBa Mo4YTU AN GonblUMHCTBA NakeToB
UMEET MECTO He3HauyuTerbHbIA MX POCT B Mnpefenax HOPMAaTUBHbLIX 3HAYEeHWHN
nocne TENmOBOro BO3AEWCTBUS,, YTO 0OBOYCnoBrneHo HebOomnbLION TepMOoyCcadKon.
OKcnepmMMeHTanbHO MOATBEPXKOEHO, YTO ANUTENbHOCTL GesonacHon paboTbl Npu
Temnepatype B Tepmowkady Topqp=(170£5)°C Ons naketoB 3 KOAMPOBaHHLIM
coctaBoMm T,B;B;lM; Ta TsB,B,l1, coctaBnsetr coorBeTcTBEHHO T=(72t4)c Ta
T=(67+2)c npu TonwuHe 6=(7,93+0,24)mm Ta 6=(7,28+0,14)MM nmeeT Haunyyime
Tennoduanyeckne XxapakTepucTMkm K3 uccriegyemblx. CnegoBaTernbHO, MO
pe3ynbTatam npoBeaeHHbIX KCNnepuMeHTallbHbIX I/ICCJ'IG,EI.OBGHI/IVI
TENNoM3NYECKMX CBONCTB CHOPMUPOBAHbI pauMOHanbHble CTPYKTYpbl NMaKeToB
cneumanbHon ogexabl. Ob6ocHoBaH BLIOOP nNakeTa oaexabl, KOTOPbIA COCTOUT K3
MaTepuanoB Ha OCHOBE MeTaapamMuaHWX BOMOKOH, M peKoMeHAOoBaH Aris
NPUMEHEHNST B MPOEKTHON pa3paboTke aBapuUMHO-cracaTenbHON cneunanbHOn
oAexabl naketT ¢ TepmocTonkum matepuanom Bepxa Nomex comfort N.307 220,
TennomnsonaumoHHon npoknagkon Nomex Serie 100, nogknagkon Nomex TER 135.
YCTaHOBMNEHO, YTO CHPOPMUPOBAHHLIA MNakeT uMMeeT TonwuHy ©6=4,05+0,17Mm,
TepMuyeckoe  conpotuenenne  R=(0,337+0,019)M°K/BT ¥  ANUTENbHOCTb
B6esonacHon paboTbl 4venoseka T=(36+2)c npu Temnepatype Togp p=(170£5)°C
Hanbonee oTBevaeT onpenerieHHbIM TpeboBaHNSAM K ogexae.
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