TEXHONOMNA U OBOPYLOBAHME NEFKOW NMPOMBILLIEHHOCTU U MALUMHOCTPOEHKA
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Obvekmom uccnedosaHus si8asemcs nakem ma-
mepuanos, ucnons3yemsili npu uz2omosaeHuu boe-
80U 00ex0bl NoapHbIx 04151 nodpasdeneHuli MYC Pb.

Llensto daHHOU pabomel s8/15emcsi KOMNAEKCHOE
uccnedosaHue cmeneHu 8aUsIHUSI OCHOBHbIX IKCNJTY-
amayuoHHbIX GaKkmMopos8 Ha Menao3awumHsie cgol-
cmea 60esoli 00ex0bl NOHAPHLIX, A MAKKe paspa-
b6omka Memodos8 coomeemcmayouux UcnslmMaHudl.

YecmaHoeneH xapakmep 8usHUS pasauyHbiX IKC-
nayamayuoHHbIX akmopos (MexaHu4yeckux, mensio-
8bIX U 8/IAMCHO-MENJI0BbIX) HA 3AWUMHbIe cgolicmea
nakema mamepuanos 60e8ol 00e0bl NOHAPHbIX.
PaspabomaHna mamemamuyeckass mModesnb 83auUMo-
c8a3u ycmodl4yusocmu K 8030elicmsur menioso2o
nomoka nakema mamepuasnos U Koau4ecmsa Uuk-
7108 HAzpyweHUs pasiuyHeiMu Gakmopamu U3HOCaA.
lpednoxeH memodonoeudeckuli no0xod, N0380540-
wuli npousgecmu Kadccu@uKayuo pasiuyHsix ¢ak-
mopos U3HOCa No cmeneHu 0KA3bI8AEM020 8/USHUS
Ha yxydweHue 3aujumHslx ceolicme nakema mame-
puanog 60esoli 00ex bl NOHAPHBIX.

boeBas opexpa noxapHbix (BOIM) sBnsetcs
OCHOBHbIM M CaMbIM MaCCOBbIM MO NPUMEHSEMOCTH
CPefCcTBOM WMHAMBMAYANbHOM 3alWTbl MOXaPHbIX.
OHa ncnonb3yeTtcs npu TylweHnn nbbiX NoXapos
W Npu NPOBELEHNM CBA3AHHBIX C HUMK MepBOOYe-
penHbIX aBapuMHO-CNacaTeNbHbiX pabot. [pon3so-
autenu cospeMenHor bOIT, cToswen Ha Boopyxe-
HUKM noppasgenennin MUYC Pecnybnnkun Benapyce,
rapaHTUpYIOT ee COOTBETCTBME TpeboBaHMAM Aeli-
crBytowero craHpgapta CTb 1971-2009 «Cucrema
cTaHaapToB 6e3onacHoctv Tpyaa. Opexaa noxap-
Has 6oeBas. Obwme TexHUYeckune ycnosmua» [1].
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ABSTRACT

FIRE FIGHTER'S PROTECTIVE CLOTHING, MULTI-
CYCLICACTION, STABILITY TO THERMAL ACTION OF
THE PACKAGE OF MATERIALS

The results of research of influence of the ba-
sic operational factors on the change of protective
properties of fire fighter’s protective clothing are pre-
sented. Mathematical models of dependence of sta-
bility to thermal action of the package of materials
and the number of cycles of action are received by
various factors of deterioration. The methodological
approach for classification of factors of deterioration
by degree of influence on reduction of protective
properties of a package of materials of fire fighter’s
protective clothing is offered.

OpHako HopMaTMBHble TpeboBaHUS K NokasaTe-
nam Tennodu3nyeckux CBOWCTB MaTepuanoB Ciy-
aT TONbKO Mepon kavectsa m3rotosneHuns bOIM u
He MOryT ObITb MCNOJIb30BAHbI 415 OLEHKMU ee 3KC-
nayaTaLMOHHBIX CBOMCTB [2].

B HacTosilLee BpeMs OTCYTCTBYET KOMMIEKCHbIN
MOHUTOPUHI U3MEHEHUS 3aLUMTHbIX CBOWCTB ofe-
XAObl MOXapHbIX B MpoLecce ee WMCMoMb30BaHUS.
M3baTne 13 akcnayaTauum NpomMcxoamT TONbKO Npu
HaNIMYMM BUOMMBIX TEPMMYECKMX MO0 MexaHuye-
ckux nospexaeHuit. OQHAKO NpUMEHEHUE TOMbKO
BM3YaNbHOrO KOHTPONS HeM3BexHO BnedyeT 3a Co-
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60V CyObeKTMBHOCTb OLLEHKM MOKasaTenen, onpe-
[ensiowmnx KayectBo Matepuanos, W, Kak cnej-
CTBME, HEBO3MOXHOCTb JOCTOBEPHO U OOBEKTUBHO
OLEeHUTb 3DPEKTUBHBIN CPOK MX IKCIAyaTaumm [3].

Ha ceropgHs cywecTByeT KpalHe OrpaHuyeH-
HOe KOJIMYeCcTBO UCCNefoBaHMMI, HAaMPaBAEHHbIX Ha
YCTQHOB/IEHNE TEOPEeTUYECKMX 3aKOHOMEpPHOCTEMN,
OLEHKY M MPOrHO3MpOBaHME KauyecTBa 3alUMTHOM
ofexAbl MOXapHbIX B Mpouecce ee 3Kcnayata-
umm [2], [4], [5]. OTcytcTBME nHbOpMauum 06 n3-
MEHEHUWN 3ALUMUTHBIX CBOWCTB, @ TaKXe MEeTOAMKM
NpoOBeLEeHUs 3KCMAyaTalMOHHBIX UCMbITaHURA, pe-
rMaMeHTUPOBAHHOM CTaHAAPTOM, CAEPXKMBAET CO-
BEpLUEHCTBOBAHME CYLECTBYIOLWMX M pa3paboTky
HOBbIX MaTepnanoB ans usrotosnexmsa OTM.

Llenbto paHHOM paboTbl S9BASETCS KOMMAeKC-
HOe WCCNefoBaHME CTEMEeHW BIIUSIHUS OCHOBHbIX
3KCMNAYaTaLMOHHbIX GAKTOPOB Ha TEMI03aLMUTHbIE
CBOMCTBa 60EBOM 04X AbI MOXAPHbIX, d TAKXKE pas-
paboTka MeTo,0B COOTBETCTBYHLUMX UCMbITAHUMA.

B kauectBe 06beKTa 3KCNEpPUMEHTANbHbIX MUC-
CNefoBaHMIA  UCMONMb30BANCA CleAyloLMiA  nakeT
MaTepuanos, M3 KOTOpbIX wu3rotasnausatoT bOT]
ona nogpasgenenmin MYC Pb: TkaHb M3 Tepmo-
CTOWKOrO CMHTETMYECKOro BONOKHa «ApcenoH-C»,
aptukyn 09c¢-365, capxeBoro nepenneTeHus, no-
BEPXHOCTHAs MIOTHOCTb 22311 r/mM? C HaHeceH-
HbIM MeM6paHHbIM nokpbiTemM 130%30 r/m? TY
80005044.003-2012 (matepuan Bepxa, COBMe-
WEHHbIA C BOAOHENPOHULAEMbIM CNOEM); BaTWH
MOYLWepCTIHOM XONCTOMNPOLIMBHOM, NOBEPXHOCT-
Has nnoTHOCTb 235 r/mM? (Tennou3onsuMoHHas
MOACTEXKA); XNon4yaTtobymaxkHasi TKaHb, MOBEpX-
HOCTHas NAoTHOoCTb 140 r/M? (MoAKMaA0YHAS TKAHb).

JKCNepuMeHTasbHble UCCIeL0BAHUS NPOBOAM-
JIMCb B YCNOBUAX aKKpeaMTOBaHHOM nabopartopuu
npyv HAy4YHO-MCCNenOoBaTeNbCKOM LieHTpe Buteb-
cKkoro obnactHoro ynpasnexus MYC c ncnonb3osa-
HWEeM YCTaHOBKM AN OnpefeneHus YyCTOMYUBOCTH
nakeTa MaTepuanos K BO3AEWCTBUIO TeNA0BOro No-
Toka. CxeMa 3KCnepuMeHTaNbHOW YCTaHOBKM Mpea-
CTaB/IEHA Ha puCyHke 1.

B xone komnnekca 3KkCnepmMeHTalbHbIX uccne-
[OBaHWIM peanbHble YCN0BUS, KOTOpblE 3alMTHas
0[eXAa MOXAPHbIX UCMbITbIBAET B MpOLECCe 3KC-
nayaTaumm, MOLenMpoBanuch npu nomowm nabo-
paTOPHbIX BO3AEMCTBMI pa3nnyHbIMU dakTopamu
M3HOCA.

McnbiTaHns NpoBOAMAUCHL LMKIMYECKM U CO-
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PucyHok 1 - Cxema 3kcnepuMeHmansHol ycmaHo8Ku:
1 - nnamgopma; 2 - epy3; 3 — HUmu; 4 — dam4uk
U3MepeHus  NA0MHOCMU  Mensiogo20  NOMoKad;
5 - 3awmum; 6 - mepmonapa; 7 — Oepxamerns
npobsi; 8 - 3kpaH; 9 - 3awumHas 3acnoHka; 10 -
cucmema oxnamdeHus; 11 — paduayuoHHas naHesns;
12 - npoba

CTOSIM M3 3TaNoOB MEXaHWYEeCKMX, TEMMNOBbIX M
BNIAXHO-TEMN/IOBbIX  BO34ENCTBUM, [LOEUCTBYIOLWMX
Ha MaTepuanbl Mo OTAENbHOCTU, MOMAPHO WU COB-
MecTtHo. OfMH 3Tan MeXaHMYeCkuX, TEMMOBbIX M
BJIAYKHO-TEMNNIOBbIX BO3AEMCTBMA BKJ/OYaN, COOT-
BETCTBEHHO:

e MHOFOKpaTHbIV M3rnMb M UCTUpaHue MaTe-
puvana Bepxa MArkum abpasmsom B TeyeHue 700
LMKIOB;

e  BO34ENCTBME Ha NAKeT MaTepuasnoB Tem-
JIOBOTO MOTOKA MJOTHOCTbIO 5 KBT/M? B TeueHue
240 cekyHa u 40 kBT/M? B TeueHue 5 cekyHA,;

e (TMpKa MaTepuana Bepxa B pacTBOpe CUH-
TETMYECKOro MOKLLErO CPeAcTBa Npu TeMnepartype
nntoc 40 °C.

MeToguka w cpefctBa A4S OCYLLECTBEHMS
MHOFOKpATHOro M3rmba U MCTMpaHWS MaTepuana
Bepxa pernameHtupoBaHbl CTB 1972-2009 [6].
MeToamka 1 cpeacTea Ans BO3LENCTBMS TEMNNOBOIO
MOTOKa Ha MaKeT MaTepuanoB pernaMeHTMpoBa-
Hbl CTB 1971-2009 [1]. Ctupka MaTepuana Bepxa
pernameHTupoBaHa CTb 1971-2009 [1] u ocyuwie-
CTBNSIETCS B CTMPasbHbIX MalMHax 6apabaHHOro
™na.

[lo vcnbiTaHus M nepuoamyecku, nocne coot-
BETCTBYIOLLErO UMKMA HArpyXeHus, npoBoamnacb
OLEHKa BPEMEHMU, MO UCTEYEHMUM KOTOPOro Temne-
paTypa Ha BHYTPeHHel MOBEpPXHOCTM NakeTa Ma-
Tepuanos uaMenutcs Ha 50° C npu BO3AENCTBUU
TEN0BOro NOTOKa NAOTHOCTbIO 5,0 KBT/M2. [JaHHbIN
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MoKasaTesib aHasorMyeH HOpMaTUBHOMY MoKa3sare-
nto naketa matepuanos bOIT - ycTonumMBoCTb Nake-
Ta K BO34,EMCTBUIO TEMIOBOIO NOTOKA, HO B OT/IMYME
OT Hero [aeT KOJNIMYECTBEHHYK OLEHKY 3aLLUTHbIX
CBOMCTB nakeTa matepuanos bOI [2].

Konuuectso LMKNIOB BO3AENCTBUS OrpaHUYMBa-
JIOCb CHMXXEHMEM YCTOMYMBOCTM MakeTa K BO3aen-
CTBMIO TENI0BOro noToka Ao ypoBHs 100 cekyHz.

OCHOBHble  pe3ynbTaTbl  3KCNEePUMEHTANbHbIX
MCCNenoBaHui BAUSAHUS MHOTOLMKIOBbBIX BO34eN-
CTBMI OCHOBHbIX 3KCMIyaTaLMOHHbIX GAaKTOPOB Ha
YCTOMYMBOCTb MaKeTa MaTepuanoB K BO3LENCTBUIO
TENJI0OBOro NOTOKA NPeACTaBNeHbl HA PUCYHKE 2.

[ng noBbllWEHUS MHPOPMATUBHOCTU MOYYEH-
HbIX pe3y/nbTaToB Ha AAHHOM pUCYHKE NpeacTaBs-
JIeH YpOBEHb COOTBETCTBUS YCTOMYMBOCTM MakeTa
K BO34EWCTBMIO TEMNOBOr0 MOTOKA HOPMATUBHbLIM
TpeboBaHuam (8, T = 240 c).

B xome npenBapuTeNnbHOro aHanusa pesynbra-
TOB 3KCNEPUMEHTA:

1.YcTaHOBNEH 3aKOHOMEPHbIN XapaKTep CHUXe-
HMS YCTOMYMBOCTM NaKeTa MaTepuanoB K BO3AeN-
CTBMIO TEMJIOBOr0 MOTOKA MpWU YBEIMYEHUU KOMU-
4yecTBa LMKNOB HArpyXXeHusi BHE 3aBUCUMMOCTM OT
BMAa dakTopa M3Hoca.

2. lna vccnepyemoro coctaBa naketa Matepu-
ANoB HaMMEHbLLEE BAUSHUE HA U3MEHEHMWE YCTON-
UYMBOCTM MAKeTa MaTepuanoB OKa3blBaeT GakTop
M3HOCA, COCTOAMIA TONIBKO M3 CTUPKMU (PUCYHOK 2,
kpuBas 1), a HaubonbLiee — KOMMNIEKCHOE BO3AeN-
cTBME Tpex (aKTOpOB M3HOCA: TEMOBOr0 BO34EW-
CTBMSI, MHOFOKPATHOTO M3rnba u ucTMpaHus, CTUpKu
(pucyHok 2, kpuasi 7).

3. CreneHb COBMECTHOrO BAWSIHUS [BYX pas-
NNYHBIX (PAKTOPOB M3HOCA Ha MCCaenyembli no-
KasaTenb MNPaKTMYECKM OfMHAKOBA (PUCYHOK 2,
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PucyHok 2 - 3asucumocms ycmoliyusocmu nakema

n, UMKN

mamepuasios K 8030elicmauo  mena08020 NOMOKA

om KOUYeCmea UUKI08 HA2PyMeHUSs, COCMOSuWUX U3 pasiudHsix ¢akmopos uszHoca T (n): 1 - cmupka;
2 — MHo2OKpamHbIl u3zeub u ucmupaue; 3 — mennosoe goszdelicmsue; 4 — mensogoe 8o3delicmeue, CMUPKaA;
5 —MHo20KpamHeili us2ub u ucmupaxue,cmupka; 6 — menaogoe 8o3delicmaue, MHO20KpAaMHbIU u32ub u ucmuparue;
7 — mensiogoe 8o30elicmaue, MHO20KpamHbIli u32ub u ucmupaHue, cmupka; 8 — yposeHs ycmoliyusocmu nakema
K 8030elicmeur menaoso20 NOMOKA, CO0Meemcmayowuli HopMamugHsiM mpebosaHusM
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KpuBble 4, 5, 6).

[na Hay4yHO-0BOCHOBAHHOM Knaccudukaumm
pasnuuHbIX (DaKTOPOB M3HOCA MO CTeMNeHW BAUS-
HWMS Ha 3alUMTHble CBOMCTBA NakeTa MaTepuanos
BOl npennonoxmMm, 4To NpoLEeCcC W3HALIMBAHMS
3aLUMTHOM O4eX[Abl MpU BO3LENCTBUM PA3NUYHbIX
3KCNAyaTaUMOHHbIX GAKTOPOB MAEHTUYEH NpoLec-
CYy HaKOMMEHUSI YPOBHS MOBPEXAEHWUI B HECTaLu-
oHapHoM npouecce [lyaccoHa. CnenyeT OTMETUTD,
4TO [aHHbIV METOLONOMMYECKUI NOAXOA [OBOLHO
yCNewHo MCNonb30BaH aBTOPOM A/ aHanuTU4e-
CKOr0 OMUCaHWs MpOoLEeCCcoB, MPOUCXOAAWMX NpuU
UCMbITAaHUU TEKCTU/bHbIX HWUTEM Ha MUCTUPaHWE U
MHOrOLUMKNOBOE pacTsxeHune [7-8].

Mo onpepenenunto npouecc lyaccoHa saBnseT-
€Sl MOAENbI 3KCMepMMeHTa MO0 UCMbITaHUS, Npu
KOTOpPOM onpeaensarcs AMbo YMcno onpeneneHHbix
CobbITUIA, KOTOpblE MMEIKT MECTO B TEYEHME onpe-
f[eneHHoro nepuopa spemenun t, nbo nsMeHeHue
COCTOSIHMS HabnogaeMoro obbekTa [9].

Mpouecc MyaccoHa OyaeT cuMTaThCs HeCTauu-
OHApHbIM, €CIM BEPOSTHOCTb MOSIBNEHWUS OLHOrO
cobbiTns B HTepeane (t,t + At) byner 3aBuceTb OT
BbIOOpa pacnonoXeHns MHTEpPBana Ha OCK BpeMme-
HW 1 onpenensTbCs

th—]

Pi(t,t+At)=3 =] (1)

roe ¢ — napaMeTp CTalMOHApHOCTM npouecca
MNyaccoHa (ecnm ¢ = 1,70 npouecc lNyaccoHa - cTa-
LMOHApHBbIN); b — KO3hDULMEHT NPOMNOpLUOHANb-
HOCTW.

MHTerpanbHas @yHKUMS pacnpeneneHus He-
CTaumoHapHoro npotuecca lyaccoHa F(t), onpe-
[ensowas BeposTHOCTb TOro, YTO OAHO CoBbITMe
NpOU30MAET 0 BpeMEHU T, UMeeT CefyoLWuii BUA;

F(t)=1—Py(t)=1—exp—% 0,

Bcnepcteue TOro, 4to y paccMaTtpuBaeMoro
nakeTa MaTepuanoB MPOUCXOAUT 3aKOHOMEPHOe
CHWXXEHME YCTOMYMBOCTM K BO3LEUCTBMIO TEM/O-
BOr0 MOTOKa NPW YBEIMYEHUU KOAMYECTBA LMKIOB
Harpy>xeHus, COOTHOLWeHUe (2) NPUMEHUTENBHO K
uccnenyemMoMy npoueccy MOXHO 3anucatb B Cre-

aywouem smae:

%=t _ pir)=1-exp —[ﬂ NE)

rb‘ = fﬂ.‘p

Tak Kak BpeMsi Harpy>KeHus MpPoONopLMUOHaIbHO
uMCy LMKNOB, TO MoAens (3) yaobHo nepenucats B
cnepyloLiem Buae:

w=p‘(n)=]_ﬂp _(E]r , (4)

Ty =

roe T(m) - Tekyuiee 3HayeHue YCTOMYMBOCTM K
BO3[EWCTBMIO TEMIIOBOMO MOTOKa MakeTa Marte-
puanos BOIl nocne m UMKNOB HArpyxeHus, c;
T,, — KpUTM4ecKoe 3HaueHue YCTOMYMBOCTU K BO3-
[leiCTBMIO TENNOBOro MOTOKAa MakeTa MaTepuanos
BOIT, cooTBeTCTBYIOLEE TAKOMY COCTOSIHUIO MAKETa,
Nnpu KOTOPOM YCTOMYMBOCTb MaTepUanoB OCTAeTCs
MOCTOSIHHOM M 6onblue He 3aBUCUT OT KOIMYECTBa
UMKIIOB HarpyxxeHus, C; T, - Ha4a/ibHOe 3Ha4YeHue
YCTOMYMBOCTU K BO3LEMCTBMIO TEMIOBOro MOTOKa
nakeTta Matepuanos bOI, c.

O603Haune M = 1 / b°, MaTeMaTMyeCKy Mo-
[enb (4) ynobHo npencTaBuTh B BUIE:

_t,—%(n)

- e SO

()

Nnnu
t(n)=1,,+(, -z, )epl 3], ()

roe q(mn) - 3HauYeHue YpoBHS CTPYKTYPHbIX NOBpe-
XOEHWUW, KaK DYHKLMM KONMYECTBA LMKIOB Harpy-
XeHus (BpeMeHu ucnbiTaHuin); M - TeMnoBoi na-
paMeTp Moaenew, umMkn.

CnenyeT OTMETUTb, YTO B C/lyyae CTalMOHApHO-
cT1 npouecca lyaccoHa TemnoBsov napametp M
SBNSETCS BENUUYMHOM, 0OpaTHOM TakOMy Konuye-
CTBY LMKIIOB HArpy>eHus, N0 UCTEYEHUMU KOTOPbIX
TeKylLee M3MEeHEeHWe YCTOMYMBOCTM K BO3AENCTBUIO
TEMNMIOBOrO NOTOKA MO OTHOLIEHWUIO K KPUTUYECKON
yctoumnsoctn (T(n) - Tnp) MeHbLUEe MAaKCUMasbHO
BO3MOXHOTO (T, - Txp) B e pa3 Ans LaHHOro nake-
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Ta MaTepuanos.

[ns oueHkM napameTpoB pa3paboTaHHbIX Ma-
TemaTnyecknx mopenen (5), (6) mpowussogunach
0b6paboTka pe3ynbTaToB 3KCMEePUMEHTANbHbIX MUC-
CNefoBaHMi C UCMONb30BAaHMEM MATEMATUYECKOrO
CTaTUCTMYECKOro nakeTa «Statistica for Windows».
YucneHHble 3HaveHus napameTpoB mogenen (5),
(6) B3aMMOCBSA3M YCTOMUYMBOCTM NakeTa K BO3AeN-
CTBMIO TEMI0BOrO MOTOKA M KOMMYECTBA LMKNOB Ha-
rpy>keHus npeacTaBneHsl B Tabnauue 1.

Mo pe3synbTaTamM NpoOBEAEHHOr0 MOAENMPOBa-
HMS Npouecca YXyALeHUs 3aLMTHbIX CBOMCTB Mpu
NpoBeAeHWN MHOTOLMKIOBOIO MWCMbITaHWS yCTa-
HOBNEHO CneayoLlee:

*  YMCNEHHble 3HayeHus  Ko3pduuMeHTa
netepMuHaummn R? mopenu (6) ons uccnemyembix
(aKTopOB M3HOCA HaxoasaTcs B npepenax ot 0,998
no 0,999, yto cBMAeTenbCTBYET O AOCTOBEPHOCTH
MOAENM U BO3MOXHOCTM ee MpaKTUYecKoro uc-
Nonb30BaHMS AN MPOrHO3MPOBAHMS YCTOMYMBO-
CTU NakeTa MaTepuanos K BO3AENCTBUIO TENOBOrO
MOTOKa OT KOJIMYECTBA LIMKIOB HarpyxeHus;

*  UMC/eHHble 3HA4YeHMs NapameTpoB T,
M T, MaTemMaTU4eckonm Moaem (6) He 3aBuCAT OT
YCNOBWIA MpPOBEAEHUS MHOMOLMK/IOBOrO MCMbITa-
HUS, @ OMpenensTcs TeNNOPU3MYECKMMU CBOWM-
CTBaMW NakeTa MaTepuanos;

e [ON9 BCex uccnenyembix GakTopoB WM3HO-
Ca YUMCNEHHbIE 3HaYeHMs napameTpa ¢ Moaenu (6)
NMPaKTUYECKU OAMHAKOBBI U cTpeMaTcs K 1. [laHHbIN
(daKT yKasblBaeT Ha CTaLMOHAPHOCTb paccMaTpu-
Baemoro npouecca lyaccoHa HakomneHns ypoBHS
MOBpeXAeHui (YCTOMYMBOCTM NakeTa MaTepuanos

K BO34EMCTBMIO TEMJ0BOr0 MOTOKA) MPWU MHOro-
KPaTHOM BO34EMCTBMM Pa3NMYHbIX (HAKTOPOB M3-
HOCa;

°  UW3MEHEeHMe 3HayeHus napametpa M
YKa3blBaeT Ha ero 3aBMCMMOCTb OT BMAa dakTopa
M3Hoca. YnucneHHoe 3HayveHune napametpa M npo-
MOPLUMOHANbHO CTENEHU BAUSHMS (DaKTopa M3HOCA
Ha M3MeHeHMe YCTOMYMBOCTM NakeTa MaTepuanos
K BO34eNCTBMIO TEMIOBOrO NOTOKA.

Mcnonb3oBaHue COOTHOWeEHMS (6) no3sonsiert
NPOBECTM aHanM3 MHTEHCMBHOCTM MpOLECCa CHU-
XEeHWs UccnefyemMoro nokasarens Tenao3almnTHbIX
CBOWCTB naketa MaTepuanosB BbOl npu Bo3gen-
CTBMM pasnunyHbIX GAKTOPOB M3HOCA (419 ynpolle-
HMS NPaKTUYECKOro MCMOb30BaHMUS NapaMeTp CTa-
LIMOHApHOCTU ¢ Mogenw (6) MOXHO NMpUHATL 3a 1):

- |d1:(n)| L

B M(z, —74)|
| dn |

exp(M n) |

I.(n)

Ha pucyHke 3 npeactaBieHbl 3aBUCUMOCTU UH-
TEHCMBHOCTM MPOLLECCA CHMKEHUS TEMNO3ALUMTHBIX
CBOMCTB nakeTa Matepuana bOIl or konuyecTsa
LUMKNIOB HarpyxeHus Ans WUCCNeQyemMoro naketa
MaTepuanoB. KOMNNEKCHbIM aHanu3 AaHHbIX 3aBU-
CMMOCTel MO3BONSET MPOBECTU KNACCUPUKALLMIO
pasnunyHbIX GaKTOPOB M3HOCA MO CTeNeHU UX BIUS-
HMS Ha yXy[LWeHWe 3alMUTHbIX CBOMCTB NakeTa ma-
Tepuanos bOIl1. Hanpumep, Hanbonbluee BAUSHUE
Ha M3MEHeHWe YCTOMYMBOCTM MakeTa MaTepuanos
K TeNnn10BOMY MOTOKY OKa3blBAET KOMMIEKCHOe BO3-
pericreme Tpex $akTopoB M3HOCA: TEMNNOBOrO BO3-

Tabnuya 1 - HYucneHHsle 3Ha4eHuUs napamempos mamemamudeckux mooenetli (5), (6)

®akrop u3noca Tg ’ ::p’ ufxﬁ'l ¢ p.el':::a?:al:.l.uueMP:TRz

1.TennoBoe Bo3aencTBUE 425,8 76,6 0,088 1,09 0,998
2.MHorokpatHbIi U3rnb n uctmpaHume 4175 87,4 0,065 1,17 0,998
3.Ctupka 4242 67,3 0,069 0,99 0,999
4.TennoBoe BO3AENCTBME, MHOFOKPATHbIN 4243 731 0112 105 0,998

U3rnb u UcTMpaHue

;I:I:gomambm n3rnb u uctmpaxue, 4285 713 0,109 1,04 0,999
6.TennoBoe BO3aeNCTBME, CTUPKA 421,2 67,9 0,109 1,03 0,998
7.TennoBoe BO34eMCTBME, MHOTOKPATHbIN 4276 68.9 0,149 1,00 0,998

U3rnb n UCTUpaHue, CTMpPKaA
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[eNCTBUS, MHOFOKPaTHOro M3ruba M UCTUpaHus,
CTMPKM, COOTBETCTBYHOLLEE MAaKCMMaNbHOMY 3Haye-
Huto I = 54,0 [c unkn](pucyHok 3).

B pe3ynbraTe npoBeaeHHOro KoMMaeKkca uccne-
[OBaHUI:

e YCTaHOB/IEH XapaKTep BAMSIHWS pPa3nny-
HbIX 3KCM/yaTaUMOHHbIX (AKTOPOB (MexaHuue-
CKMX, TEMIOBbIX U BAXHO-TEMIOBbIX) HA 3aLUMT-
Hble CBOWMCTBaA naketa MaTtepwuanos bOTT;

e  paspaboTaHa MaTeMaTMyeckas MofLeNb
B3aMMOCBS3M YCTOMYMBOCTU K BO3LEMCTBMIO Ten-
JIOBOTO MOTOKAa NakeTa MaTepuanoB M KOAMYEeCTBa
LUMKIOB Harpy>XeHus pasnnyHbiMK GakTopamu us-
HoCa;

e MpeanoxeH MeTOA0N0rMYeCcKUn NOAXOA,
NO3BONAIOLWLMI MPOM3BECTU KnaccudumKaumo pas-
JIMYHBIX GAKTOPOB M3HOCA NO CTeNeHM OKasblBae-
MOrO B/AMSIHWSA Ha yXyAleHue 3alUMTHbIX CBOMCTB
naketa matepuanos bOI.

n, UMK

PucyHok 3 - 3asucumocme UHMEHCUBHOCMU NPOUECCa CHUMEHUS ycmoliyugocmu Mamepuanos K 8030elicmauro
Mmensi08020 NOMOKA 0M KO/UYECMed UUK/I08 HA2PyHeHUSs, COCMOSAWUX U3 pasauyHsix gpakmopos usHoca I (n):
1 - cmupka; 2 - MHO20KpamHelli u32ub u ucmuparue; 3 — menogoe go3sdelicmaue; 4 — mensiogoe gosdelicmsue,
cmupka; 5 — MHo20KpamHwIl u3eub u ucmupaue, cmupka; 6 — mensiosoe 8o3delicmaue, MHO20KPAmMHbIl u32ud
u ucmupanue; 7 - mensiosoe go3soelicmeaue, MHO20KpamHsbili U32ub u ucmupadue, cmupka
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