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Paccmampusaemes ananumuueckoe peuwtenue 3a0a4u no onpedeieHuio 3aKOHOMEPHOCIU PacnpedeneHus
memnepamypbl Ha 6HYMpPeHHel NOBEPXHOCMU MAMEPUand 6epxa CNeyuanrbHou 3auumHol 00exicobl NOJNCaApHbIX
MAACENO20 MUNA 8 PAOUATTLHOM HANPAsNeHU ¢ meyeHuem gpemenu. O2HemepmMoCMOoUKULl Mamepuai ¢ Memauii-
3UPOBAHHBIM NOKPLIMUEM PACCMAMPUBAEMCSL KAK HeOSPAHUYEHHAsS NIACIMUHA, MenI0U30IUPOBAHHAS C 6HYMPEH-
Hell CIMOPOHbL 3a CYEM NOHO20 MENI0B020 KOHMAKMA Mencoy crosmu mamepuana. Tonyyena gpopmyna ons pac-
uéma pasHoCmu memnepamyp Ha GHYMpeHHel NOBEPXHOCINU MAmMepuand 6epxa CReyuanbHOU 3auumHol 00excobl
NOJHCAPHBIX MANCEN020 MUNA 8 MECTNAX €20 nepPopayull u2noll WEelHOU MAUUHYL (8 OKOIOUOBHOU 30He).

BBenenne. IIpoGiiema KOMIUIEKCHOM 3alIUTHI IMOXKApPHBIX OT BPEIHBIX M OMACHBIX (PAKTOPOB MOXKapa,
KIIMMATHYCCKUX BO3ICHCTBHI, XHMUIECKUAX arPEeCCUBHBIX CPell M HOHU3UPYIOUINX U3TYICHU OTHOCUTCS K YHC-
JIY T€X BOIIPOCOB, AKTYAJIbHOCTb PCHICHHUS KOTOPBIX COXPAHACTCA 10 HACTOAIICTO BPpEMEHU.

CriermanpHas 3alIUTHAS OJe)K1a TIOKapHBIX OT MOBHIIICHHBIX TEINIOBBIX Bo3zelcTBuit (nanee — OC3 I1TB)
SBIISICTCS OHOU M3 BAKHEHITNX COCTABILIIONINX, 00SCIICUNBAIOMINX OE30IIACHEIC YCIIOBHS TPY/AA.

Cornacao CTB 1972 [1] HapyHast 000JI09Ka OJICKIBI JOJDKHA M3TOTABIMBATHECSA U3 MATEPHAJIOB C Me-
TAJUTM3UPOBAHHBIM TIOKPHITHEM C BBICOKOH CTENEHBIO OTpaKeHHS HH(MPAKPACHOTO H3IYUYCHHS, CHOCOOHBIX
00ecIeunTh 3aIUTy OT BO3JECHCTBHS MHTEHCHBHOTO TEILUIOBOTO M3JIyYECHUs, KOHTAKTa C HarpeThIMH MOBEPXHO-
CTSIMH, TEIUIOBBIX ITOTOKOB, OTKPHITOrO IJIAMEHH, MEXaHHYECKUX BO3JEHCTBHMN, arpeCCHBHBIX CpEJl, a TAKXKe OT
He6HaT‘OHpI/IHTHBIX KIIMMAaTU4YCCKUX BOSﬂeﬁCTBHﬁ. B 3aBucHMMOCTH OT cTENEHU 3allIUThI OT TCIIJIOBBIX B03ﬂeﬁ-
ctuii copemennas OC3 I1TB noapa3aensiercs Ha TPH THITA UCTIOITHEHUS:

- Tsoxénblit (T);

- momyTsoxénsiit (I11T);

- nérxuit (JI).

KoMIuIeK Tl Ofex bl msicénoeo muna JTOIDKHBI TIO3BOJIUTH OBICTPO M 3(QPEKTUBHO BBIIOIHHUTH PabOTHI
MO OTKPBIBAaHHIO-3aKPHIBAHHUIO 3aJ[BHIKEK, Pa30OpKe CTPOUTENbHBIX KOHCTPYKLMH, YAAlCHHIO MPENsTCTBUM
BHYTPH BOCIUIAMEHEHHBIX 30H Ha TPEANPHUATHAX TazoHedTemoObBaromeil u HedrenepepadaTbBaromeii mpo-
MBIIIIEHHOCTH, TPOBECTH MIEPBOOUYEPEIHBIC aBApUITHO-CIIacaTeNbHBIC pabOTHI.

IMosiBuBmuck B 1970-x romax, nepseie Temtootpaxkareibhsie (TOK) u temnozamurasie (TCK-75) ko-
CTIOMBI 00JIa/IalTi HEYIOBICTBOPUTEIEHBIM Ka9eCTBOM U HEBBICOKOW ((PEKTUBHOCTHIO TPH TYIICHUH MOXAPOB U
TIPOBE/ICHNH aBapHHHO-CIIACATEIbHBIX PA0OT 1O MPUYMHE OTCYTCTBHUS BHICOKOKaYECTBEHHBIX MaTEpHAIOB, HECO-
BEPILIEHCTBA KOHCTPYKTUBHOTO HCIIOJHEHUS CIIEHOJCK b, Pa3BUTHE TEKCTUIIBHOTO MPOU3BOACTBA, XUMHUYECKOH
oTpacii u HaJTBHeﬁLHHe HUCCICea0BaHUA y‘IéHI:-IX TIO3BOJIUJIU 3HAYUTEIIBHO YIIYUIIUTDH OKCIUTYaTAllTMOHHBIC XapaKTe-
PHUCTHKH TPUMEHSEMBIX MaTEpPHAIOB, yCOBEPIICHCTBOBATh KOHCTPYKIIHIO CIIEIIHATbHON 3aIUTHON OeX bl [2].

Ceronns mMatepuansl aiusi OC3 IITB Tspkénoro tuna BeIpaOaThIBAIOTCS NMPEHMYIIECTBEHHO Ha OCHOBE
CTEKJIO, -KPEeMHE3EMHICTON TKaHH WJIM TKAaHU U3 apaMUJIHBIX BOJOKOH C BBICOKMM KO3((HUIMEHTOM OTpakeHHs
(txkamm «Tepmut» (Poccus), «Alpha-Maritex» (Bemukobpuranus)). Ilpu 3ToM coBpeMEHHBIE METOIBI TOTyde-
HUS TEKCTHJIBHBIX MaTEpPHAIOB C HOBBIMHM CBOMCTBAMHM IIO3BOJISIOT 00pPa30BBIBATH IMIaJIKUE MOBEPXHOCTH C BBI-
COKOM CTEINEHBIO OTpaXCHUs, UCIIOJIB3YA IJIOCKHUE FI/I6KI/IC IIEHKU ¢ HAHECEHHBIM MECTAJUIM3UPOBAHHBIM ITOKPBI-
THEM Pa3NWYHOIN TONMIMHBL MeTalnTM3UpOBaHHBIE MAaTEPHAIbl Ha TKAaHOW OCHOBE 00JANaIOT PSAOM IPEHMY-
mecTB. He Tepsisi CBOMCTB, NPUCYIIMX TEKCTUIIIO (HEBBICOKAsl )KECTKOCTh, XOPOLIasl JPanupyeMoCTh, IIPOYHOCT-
HBIE XapaKTEPUCTHKH), OHH MPUOOPETAIOT CBOICTBA, NMPUCYIIME MeTa/uiaM (001aaaloT 3JIeKTPUIECKO MpOBO-
TUMOCTBIO, oTpakatoT TerioBoe (MK) u anekrpomarantaoe (BY, CBY) m3mydaenue) [3].

B Hacrosmiee BpeMst coeJUHEHNE IeTajlell CIIeHaIbHON 3aIIUTHON OJIEKIbI IIO’KapHBIX B IIBEHHOM ITpO-
W3BOJICTBE BBINOJHSAIOT HUTOYHBIM, CBAPHBIM U KOMOMHHUPOBAaHHBIM criocobamu. B 3apy0exHOi npakTUKe IIBbI
OC3 IITB yacTo mOJHOCTBIO 3aKPBIBAIOT U 3aIIaMBAIOT, UCIIOJIB3YS CBapHBIE, 3aKJIEIOYHBIC MIIN KOMOWHUPOBAH-
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Hble coequHeHHs. OJHAKO MEePEednCIICHHbIE METObl CKPEIICHUS] IMEIOT OrPaHMYEHHOE NPUMEHEHHUE, BbI3BAH-
HOE B IIEPBYIO OYePe[b TEPMOIUIACTUIHBIMHI CBOHCTBAMH MaTE€PUAJIOB.

[Tpeobnananue JIECHBIX U TOPQSHBIX T0XKAPOB, JMKBUAAIMS YPE3BBIUANHBIX CUTYalllil HA TEPPUTOPHIX
Benapycu, noaBeprimxcs pagualioHHOMY 3arpsi3HeHHIo (1ociaencTBuil karactpodsl Ha YepHoObLIbcKOiT ADC)
TpeOyIOT KPUTHIECKOTO IOIX0/1a IPU MCIIOIb30BAHUN 3apYOEKHOTO OMbITAa U BHEAPEHUH NEPEIOBBIX TEXHOIO-
THH B CYIIECTBYIOMINX YCIOBHSX.

VYuuThIBas IIaHUPYyeMble 00BEMBI BBIIyCKa TAaKOTO PoJia OJEXK/bI, 4aCTYI0 CMEHSAEMOCTb aCCOPTHMEHTA
CHELOAEKAbl U MaTepHaAIbHO-TEXHUIECKOE OCHAICHUE MPEANPHUATHSI-U3TOTOBUTENS JaHHOW HSKHIUPOBKH B
Pecnyommke bemapyce PIIVII «Yaudopm» (r. MuxameBnun Bpecrckoil obmact), Hanbosee mpHEMIEMBIM
cnocobom coenunenus neraieir OC3 I1TB Tsokénoro Tuma sABJsIeTCs HUTOUHOE ckperuieHue. [Iporece coequue-
HUS AeTaneil MBEWHBIX M3IeNUi HUTOYHBIM CIIOCOOOM CPaBHUTENBHO MPOCT, B YCIOBUSAX OENOPYCCKUX IIBEH-
HBIX TIPEINPHATHH MaKCHMaJbHO O0ECIHEUYEeH TEXHOJIOTHMYECKHM O00OpYyJOBaHHMEM, HE TpeOyeT 3HAUNTEIbHBIX
3aTpaT MpH CMEHE acCOpTHUMEHTa. 13 Bcex mepeuncieHHbIX paHee JaHHbIH criocod Hanbosiee yHHBEpCaJIeH, 03-
BOJISIET COEIMHATH BCE BBl MAaTEPHAJIOB, UCTIOIB3yEMBIX B IIBEHHON MPOMBIILICHHOCTH.

OpHako HanM4Ke MIEHOYHOTO MOKPBITHS, CIIeIM(UIECKIE CBOHCTBA TKAaHOH OCHOBBHI JTUKTYIOT HEOOXO-
JIUMOCTb TIIATEIEHOTO UCCIICAOBaHMs TexHooruu coopku neraneit OC3 [1TB npu ucmob30BaHUM TaKOTO POAa
MaTepuaoB.

Merannnu3npoBaHHbIE MaTepuaabl HA OCHOBE CTEKIIO-, KDEMHE3EMUCTON TKaHU SBISIFOTCS JOPOTOCTOS-
My, oaromy OC3 IITB Tspkénoro tuma skcmyarupyrores: noapasaenenusMu MUC Pecniyonukn Benapych
MaKCHUMAJIBHO JOJTO 10 HOSBIECHHS Ae(EKTOB, He IOUISKAIIUX YCTPAHEHHUIO B YCIOBHAX IOKAPHOU YaCTH.

B Hacrosee Bpems Uil TEPPUTOPHH PECITyOIUKN pa3pabOTaHbl METOAbI OLEHKH (PU3HKO-MEXaHUUECKUX
n Ternou3ndeckux cBoWcTB MarepuanoB U nmakeroB OC3 IITB pa3nuyHOro ypoBHS 3alIUTHI B MPOIECCE IKC-
IUTyaTaluy, KoTopsle peann3oBaHbl B poekTe CTh «3ammrHas ogexaa MoskapHbIX. DKCIPECC-METObI OLEHKI.
CraHJapT MO3BOJISIET OCYLIECTBUTh HEPA3PYIIAIOIINNA MPOMEXKYTOUHBIH KOHTPOJIb CBOMCTB OAEXKIBl M MPOTHO-
3upoBaTh 3G HEKTUBHBIN CPoK e sKcmTyaranun. OHaKo pa3paboTKa METOJOB OIEHKH KauyecTBAa HUTOYHBIX CO-
eaunenuii geraneit OC3 I1TB no-npexxHeMy sBJIS€TCS aKTyaJbHON HAyYHOU U MPaKTUYECKH 3HAYMMOIl 3a1aueil.

HurouHoe ckpemsieHne aeranei U3 METAUIN3UPOBAHHBIX MAaTEPHAIOB C IUNIEHOUYHBIM MOKPHITHEM TIPHBO-
JUT K nep(hopaniy BEpXHEro 3allUTHOTO CIIOs MIJION MIBeifHOW MamuHbl. OOpasyomuecs B Ipolecce CTauynBa-
HUS TIOPHI BBI3BIBAIOT CMELIEHUE HUTEH B TKaHAX I0J BO3JCHCTBHEM BHEIIHHMX cuil. [loBBIIIEHHAs pa3/BUTae-
MOCTb HUTEH B IIBaX, BOSHUKAIOLIAs U3-32 HEJOCTATOYHOIO TaHME€HIMAIBLHOTO COINPOTHUBIICHUS B3aUMHOMY Iie-
PEMEIIEHHIO HUTEH CTEKJIOBOJIOKHA B TKaHH (HU3KOTO TPEHHS MEXK/Ty HUTSIMH OCHOBBI M YTKa), CIIOCOOCTBYET HE
TOJILKO TIPOXOXKICHHUIO TeIuTa B MecTax coeauneHus aeraneid OC3 I[1TB, Ho u ero pacnpocTpaHeHuo (pacTeka-
HUIO) 10 BHYTPEHHEH MMOBEPXHOCTH MaTepHaja ¢ TeueHHEeM BpeMeHH (puc. 1).

Temamo- . 856

HaumenoBanue mBa: HaumenoBanue mBa:
COEIMHUTENBHBIN CTAUHOM B 32y TIOKKY COCIUHHUTENBHBIA CTAYHON Ha pedpo

Puc. 1. Tepmorpaduueckne cHUMKY BHyTpeHHelH cTopoHs! MaTepuaina Bepxa OC3 IITB Tsokénoro tuna
B MECTaX COCIMHEHUs AeTajel (B mBax)

KauecTBo y3710B M COeIUHEHUIN OJEXKIbl MOKAPHBIX, XapaKTep MOBPEXKICHUNH OLICHUBAETCS 10 OKOHYA-
HUM pabot Bu3yanbHbIM ocMotpoM OC3 IITB, mo3TomMy TOYHOCTH M JIOCTOBEPHOCTH 3HAUEHMH IOKa3aTeler
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CBOICTB, ONPEASIIAIONIMX LEJIOCTHOCTD JeTalell B MeCTaX X COSAMHEHHs, 3aBUCAT OT KBAIU(UKALUK, IPaKTH-
YECKOr'0 OMBITA, CIOCOOHOCTEH CIEIMANINCTOB, BHIIOIHAIOIIX KOHTposb. HecymecTBeHHOE N He3aMeTHOE IpH
BU3yaJIbHOM OCMOTpE MOBPEkKACHUE MaTepHana BepXxa B OKOJOLIOBHOM 30HE U MOCIEAYIOIIas pa3ABIKKA HUTEH
B IIIBaX HE BCETJa ABJAIOTCS MHIUKATOPOM OYEBHJIHBIX MOBPEXKACHHUH, HO MOTYT NPHUBECTH K MIPEKAEBPEMEHHO-
My otkazy OC3 IITB Bo BpeMs ero 3KcIuTyaTalldH, a CJIEAOBATENbHO, K MOIYyYCHHUIO TPaBM NPH JHKBUIALUH
MOCTEICTBUH Ype3BbIUaliHBIX CUTYalHI.

[TockoybKy BOIIPOCH M3MEHEHHsI SKCILUTyaTallMOHHBIX ToKa3aTenel y3ioB u coenunenuit OC3 I1TB Ts-
JKEJIOTO THUIIA MOCIE€ MHOTOUUKIIOBBIX BO3JEHCTBUI OTKPBITOTO IIAMEHH, BBICOKHX TEMIIEPATYyp, TEIUIOBBIX IIO-
TOKOB, IIPOMEKYTOYHOTO KOHTPOJIS Ka4eCTBa M OIPEENICHNsI CPOKOB 0€30MacHON HKCILTyaTallly O HACTOSIIe-
rO BPEMEHHU OCTAIOTCS aKTyaJbHBIMH, BOSHUKAET HEOOXOIMMOCTh BCECTOPOHHETO U3yUeHHs AWHAMHUKH U3MEHe-
HUS TEIUIO3aIIUTHBIX CBOWCTB MaTepraia Bepxa B MecTax coenuHerns aeraneit OC3 I1TB, T.e. B mBax.

ITocranoBka 3amaun u eé pemeHue. L{enpio 1aHHON PabOTHI ABISIOTCS TEOPETHUECKHE MCCIIETOBAHUS
3aKOHOMEPHOCTH PacIpeieNieHus TeMIIepaTyphl Ha BHyTpeHHe! noBepxHocTH Matepuana Bepxa OC3 IITB ts-
JKEIIOro TUIIA B PaJUAIbHOM HAIIPABIEHUH C TEYEHUEM BPEMEHH.

IIpu pemeHny MOCTaBIEHHON 3aa4ll OTHETEPMOCTOMKHUI MaTepHall ¢ METAIIIM3UPOBAHHBIM TTOKPBITHEM
paccMarpuBaeTcsl Kak HeorpaHWYeHHas IUIaCTHHA, MMEIOIasi TOJIINHY O, TEIUIOM30JIMPOBaHHAs C BHYTPEHHEN
CTOPOHHI 3a CYET MOJHOTO TEIUIOBOTO KOHTaKTa MEXIY CIIOSIMU Marepuaia. K HapyXHOI MOBEpXHOCTH paBHO-
MEPHO TOJBOAUTCS TEIUIOBOM MOTOK Q. 3amava COCTOMT B HAXOXKICHHUHU IIPU CTALIMOHAPHOM PEXHMME Pa3HOCTH
TEMIIEpaTyp MeXy HEeHTPOM U nepudepueil kak (yHKIUH TEIUIOBOTO ITOTOKA.

CornacHo 3akoHy Dypbe [4], TeIoBoN MOTOK, pacTeKArOMIUIiCsS MO IIACTHHE B pagudaJbHOM HaIlpaBiie-
HUH, BBIPAKAETCS 3aBUCUMOCTBIO:

_ 59T

r' 2nrg, 1)

Q dr

rae A — koaddunueHt TerionpoBogHocTH, BT/M °C; I — TeKyliee 3HaYCHHE pajnyca, M; O — TOJIIMHA TTACTH-
HEBL, M; | — TeMIIepaTypa B IPON3BOJILHON TOYKE MOBEPXHOCTHU IUIACTHHBI HA PACCTOSIHUU I' OT IEHTpA.
Teky1iee 3HaueHUE pajyca ONPEAEIsSeTCS YCIOBHEM:

0<r<R, 2

rrae R — paauyc, npu kotopoM T, paBHA TEMIIEpaType OKpY>Karoleil cpebl.
[Mpy M3MEHEHHH JIMHEWHOW KOOPANHATHI Ha BEIUYHMHY (I TEIUIOBO# IIOTOK COCTABJISET:
dT,

Q.o =—r 7dr;d’ (r +dr)2xs, 3)

dT,
roe dT,,, =T, + dr’ dr mpu HarpeBaHUH JIEMEHTapHOro y4yacTka Q, > Q.. -

+dr

CormacHO 3aKOHY COXPAaHCHHS 3HEPTHH, CKOPOCTh M3MEHEHHS KOJIMYECTBA TEIUIOTHI B MPOW3BOJIBHOU
TOYKE B MOMEHT BPEMEHU t paBHA pa3HOCTH MEXKAY BXOMSIIUMU B TOUKY U BBIXOJAIIMMU U3 HEE KOJIUYECTBAMHU
TETUIOTHI, TOTJIa Pa3HUIA MEXK/Ty MOTOKaMH TETIOTHI, OIyYeHHBIMH 110 ypaBHeHH!o (1) u (3), cocTaBuT:

dQ = er - er+dr' (4)

C yuérom 3aBucumocteii (1) u (3) BeipaskeHue (4) MOXXHO 3amycaTh B BUAE:

2
d'Ty rdr+dTrdrj. (5)

dQ =2n\d
Q=2m (dr2 dr

[TockonbKy MO yCIOBHIO 3aJaHUs K HAPYKHON MOBEPXHOCTH IIACTHHBI MOABOANUTCS MOCTOSHHBIN TETLIO-
BOM MOTOK, YZ0OHO BOCHOJIB30BATHCS IPAHUYHBIMHU YCIOBUSIMH BTOPOTO poja. [Ipu aToM npupalneHue TemoBo-
ro NOTOKa [4] HaXOAUM U3 BBIPAKEHUS:

dQ =q2nri, (6)

rae ( — IIOTHOCTh TEIIOBOTo oToKa (B1/M?).
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[Toncrasnss Beipaxkenue (6) B (5) 1 pemasi OTHOCHTENBHO T, orydaeM auddepeHnnaisHoe ypaBHEHHE
TEIJIONPOBOJIHOCTH B BUJIE:

2

a% 1dh_9. ™
dr® rdr A8

3aBucuMocTh (7) BBIpaXKaeT MPOLECC PACHpPOCTPAHEHUs TEIUIOTHl B IUIACTHHE TOJBKO TEIUIONPOBOIHO-
cTbl0. OTHAKO B PEATBHBIX YCIOBHAX HEOOXOAMMO YYECTh SIBJICHHE KOHBEKIHH, 3aKII0YAIOIIeecs B MEPeHOCE
TeIJIa MyTeM MepeMelIeHus] CaMUX YacTHll Ta3a. Terio nepenaercst KOHBEKIMEH OT ra3oB K TBEpPABIM TelaM, U
HaoOopot. [Ipu pemeHnn nocTaBieHHOW 33/1a4M YYUTHIBACTCS €CTECTBEHHAs KOHBEKIIHSI, BOSHUKAIOIIAsl B Bellle-
CTBE CaMOITPOMU3BOJIBHO IIPU €r0 HEPaBHOMEPHOM HarpeBaHUH B MOJIC TATOTCHUS.

PesynpTHpyroliee mnpHpanieHHe TeIUIOBOro moToka 0Q: NpH H3MEHEHWH JHWHEHHOW KOOPIHHATHI
dr ckazpIBaeTCs M3 MPUPALICHUIA TEIUIOTHI 3a CYET TEIUI00OMEeHa ¢ OKpyskarotieil cpenoit dQ, nmpu rpaHUYHBIX
YCIIOBHSX TPETHET0 PoJia U TEILIONPOBOJHOCTHIO 110 tuiacTiHe dQs:

dQ, =dQ, +dQ;. ®)
ITpu Mcroap30BaHNHU TPAHMYHBIX YCIOBHH TPETHETO POAA 334aI0TCS TEMIIEpaTypa OKpY>KaloIei cpepl 1

3aKOH TEII000MeHa MEKIy MOBEPXHOCTBHIO TeNa M OKpy»xKaromiel cpenoii. Torma npupamerue dQ, B COOTBET-
CTBUH ¢ 3aKkoHOM HrroTOHA NMeeT BU:

dQ, = o(T, —T,)2xrdr, 9)

e o — koa(puiment terootaaun, Br/m?K; T — Temneparypa B eHTpe, °C, onpeiensemast 3KCIepUMEHTAIBHO.
IMpupamieHre dQ, OMUCHIBACTCS BHIPaKECHUEM:

dQ, = q2xrdr. (10)

[Mpupamenue dQ, , kak mokazano B hopmyie (5), OnpeaessieTcs CIeAYIOINAM 00pa3oM:

d’T, dT
dQ, zznxa( drzf rdr+drrdrj. (11)

Torna Belpaxkenue (8) mpuMer BHUI:

2
dd:;f rdr+ddTr"er. (12)

q2nrdr = o(T, —T,)2znrdr + 27:%6[

PasmenuB mpaByro u JIeByrO YacTH ypaBHeHus (12) Ha 2mrdr , mojgyduM BhIpaKeHHE IS pacuéra miIoT-
HOCTH Pe3yJbTUPYIOLIETO TEIUIOBOTO MOTOKA!

d’Ty drT
q:a(TO—Tr)ms( drzr +rdrfj (13)

Jlenenue mpapoii u JieBoi yacteil ypaBHeHus (13) Ha mpousBeaeHHE A0 U MOCICAYIOIICe IPUPABHUBAHUE
K HYJIIO TI03BOJISICT MpencTaBuTh auddepenmuansHoe ypasaenue (13) B Buae becceneoii pyHkmm:

d’Ty 1dTy « o q
+-—— 7T -—T7T —-—"=0. 14
dr2 rdr A8 ° A8 " AB (14)

Pemenue nuddepeHnmansHOro ypaBHEeHUs, Kak MokasaHo B [5; 6], umeeT Bux:

A0 a q
T =-—"BJ /—r +T,——= . 15
r o 1 0[ }\46 J 0 o ( )
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HpI/II’=R Tr=Tc.
COOTBCTCTBCHHO, BBIPAXKECHUEC TSI HAXOXKICHUSA KOPHI B]_ YpaBHEHUA (15) HUMCECT BU.

T-1-9
o 0 c a
B = ——%, (16)
I LR
z5

rae Te — Temmeparypa okpysxaromieit cpensl, °C; To = Tmax — TeMneparypa B Hentpe, °C; J, /}% R — ¢ysxuns

Beccenst HyneBoro nopsiaka NepBoro poja.

Pemenne muddepenmmansaoro ypasaenus (15) B sune ¢ynkmmii beccens mepBoro ponia BO3HHKaeT 4a-
CTO B 3a/1a4ax, ONMHUCHIBAIOIINX pa3IMYHbIE MIPOIECCHl U YPaBHEHHS B IIMIIMHIPUYECKON CUCTeMe KoopauHar [7].
Hust dyukumun Beccenst jo(X) cocTaBieHbl moapoOHbie Tabnuibl. OTa GyHKIMSA 4ETHAS, UMEET MHOXKECTBO KOP-
Heid, pa3HOCTh MEX]ly KOTOPHIMH paBHa .

[Moncrau By u3 (16) B muddepenimansHoe ypaBHenue (15), moinydum pacuETHYIO 3aBUCHMOCTb:

Tr :_(Tmax _Tc _quT—i_Tmax _g :
a/\R a

XapakTepHasi 3aBUCUMOCTb U3MEHEHHSI TEMIIEpaTyphl Ha BHYTPEHHEH MOBEPXHOCTH MaTepHaia Bepxa B
paguanbHOM HaIpaBJIeHHU B 001acTH ero mnephopaliy UIIoW NIBeHHOW MAaIIMHBI (B IIBe) ObLIA ONMpEIesieHa ¢
y4ETOM MCXONHBIX TaHHBIX, IPESACTABICHHBIX B Ta0JHMIIe. B KauecTBe HCXOMHBIX JAaHHBIX UCTIOJIb30BaHbI Pe3yIbTa-
THI SKCIIEPHMEHTAIBHBIX HCCIICNOBAHHH, NPOBEAEHHBIX Ha Oase yupexknenus «HaydHo-uccnenoBaTenbCkuil HEHTP
Bureb6ckoro obnactaoro ynpasienus MUC Pecrry6muku bermapyce.

(17)

HcxonHble JaHHbIE [T pacdeTa H3MEHEHHs TEMITEpaTyphl
Ha BHyTpEHHEH MOBEPXHOCTH MaTepuaia Bepxa B paJHalbHOM HalPaBICHUN

.. | Temneparypa Ha BHyTpeHHEH Temneparypa
3HayeHue UCXOTHOH paryp yTP paTyp
Tun Bun marepuaia Bepxa, HTOTHOCTH MOBEPXHOCTH MaTepHaia Bep- | Ha HEMOBPEXKIEHHOM
UCIIOJIHEHHUS BOJIOKHUCTBIH COCTaB, Xa B obyactH ero nepopaiyu | y4acTKe BHyTpPEHHEH
TEIJIOBOTO MOTOKa, . N
OC3IITB | moBepXHOCTHas MIOTHOCTh B/ UTJION MIBEHHOM MalIMHBI CTOPOHBI MaTepuana
kBt/m
(8 mope), °C Bepxa, °C
«AnpdaMapurekcy,
Tsoxénsiii (T) | crexiaoBonokHo, 100 %, 40 85,75 62,80
460 r/m?

st onpeneneHuss MaKCUMaJIbHOTO 3HAYCHHS TeMIIEpaTyphl Ha BHYTPEHHEH MMOBEPXHOCTH MaTepHaja
Bepxa B obmactu mopbl (Tmax) ¥ HA ydacTKax HemoBpexaéHHOro Marepuaina (T¢) HCIONB30BaIOCh CIACAYIOIICE
00opy0BaHuE:

- YCTaHOBKa JUISl ONPE/ICIEHHs] YCTOHUYMBOCTH K BO3JCHCTBHIO TEIJIOBOTO IOTOKA (aTrTecTaT akKpeauTa-
un yapexaerns N BY/11202.1.0.0192, cpok neiictus go 17.09.2015);

- mpuéMHUK TerioBoro moroka [TTIIO Ne 192;

- m3mMepurenb-peryistop «Cocaa-002y;

- TepMODITEKTpUUIECKui ipeodpasosatens TXA-1199/53;

- cekynaomep Unrerpan C-014;

- KOMITJIEKC CPEICTB M3MEPEHHUN IS IPOBEICHHS UCCIEIOBAHNI MTAKETOB MaTEPHUAJIOB 110 OTIPEIEICHUIO
YCTOMYMBOCTH K BO3JIEMUCTBHUIO TEIJIOBOTO MOTOKA C MHOTOKAHAJIbHOW PErrcTpalie XapakTepruCTHUK.

Cxema yCTaHOBKH ITPHUBEICHA HAa PHCYHKE 2.

[TpoOsl MaTepuana Bepxa pazmepom 210x70 MM ¢ pparMeHTaM¥ COEAMHHUTENLHOTO CTAYHOTO IIIBA B 3a-
YTIOKKY MOJBEPrajuch BO3/IEHCTBHIO TEIIOBOIO MOTOKA IIOTHOCTBIO 40 KBT/M2. B KauecTBe HCTOYHMKA HM3ITy-
YEHHs HUCHOJIb30BAJACh pajualloHHas maHenb pasMepoM 200x150 MM ¢ HarpeBaTeNbHBIM 3JIEMEHTOM B BUJE
CIMpaIH U3 HUXpOMOBOH 1npoBosioky (coraacHo I'OCT 14081). [TponomKUTenbHOCTD HUKIIA TEITIOBOW HArpy3KH
cocrasisuia He MeHee 120 ¢ (cormmacno CTB 1972-2009). [lnst u3MepeHust 3HaueHUsT TeMIlepaTypbl Ha BHYTPEH-
HEll TOBEpXHOCTH MaTepHajia Bepxa B 00JacTu ero mepdoparui Urioi MIBEHHOW MAITMHEI U HA HEMOBPEKACH-
HBIX y4acTKaX MCIIOJIb30BAINCH TPU TEPMOIAPHI, MPUKPEIUIEHHBIE N0 yritoM 120° npyr K Apyry Ha pacCTOSIHUH
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TIPOMBIIIJIEHHOCTH. IIPUKJIAJIHBIE HAYKHU. Xumuueckas mexnonozus Ne 11

20 + 2 MM oT neHTpa aatarka. OZHOBPEMEHHO C M3MEPEHUEM TeMIepaTyphl ¢ MMOMOIIBI0 qaTduka Tuma ['opro-
Ha (1uanason usMepenus oT 1 go 50 kBr/M?% morperHocTs u3MepeHuii — He Gonee 8 %) CHUMANUCh JaHHLIE

IIJIOTHOCTH TCIIOBOT'O IOTOKA.

12 11

Puc. 2. Cxema sKkcriepMMEHTaIbHON YCTAHOBKH:
1 — mnardopma; 2 — rpy3; 3 — HUTH; 4 — JATIYUK U3MEPEHHS IIOTHOCTH TEIUIOBOTO MOTOKA; 5 — 3a)KUM;
6 — Tepmoniapa; 7 — feprkatens npoOsl; 8 — 3KpaH; 9 — 3alUTHAS 3aCIIOHKA;
10 — cuctema oxnaxaenust; 11 — pagnannoHHas nanens; 12 — npoba

Tak Kak IKCIEPUMEHTAIBHOE 3HAUYCHHUE |max, YUUTHIBACT BIUSHUE CCTCCTBCHHOW KOHBEKIIUH, TO PACUET-
Has popmyina (17) npuHUMAET BU:

r
T, :TO—\/;(TO -T.), (18)

rae Ty =T, -9,
o

Jna pacuéra U MOCTPOEHHsI SMIOPHI, OTPAXKAIOIIEH 3aKOHOMEPHOCTh U3MEHEHHS TEMIIEPATyphl HA BHYT-
peHHell moBepxHocTu MaTepuana Bepxa OC3 IITB Tsokénoro tuma B pagualbHOM HANpaBIEHUU OT LIEHTpa ¢
MaKCHUMaJIbHON TeMITepaTypoi, Obljla MCIOJIh30BaHa Cpela MaTeMaTHYSCKOro Mozeauposanus Maple 9. IMomy-

YCHHas rpa(bnquKa;I 3daBUCUMOCTD IPEJICTAaBJICHA HA PUCYHKE 3.

85
80

75

T,°C

70

65

0 0,2 0,4 0,6 0,8 1
I, OTH. €.

Puc. 3. Dnropa u3MeHeHUs TeMIepaTypsl Ha BHyTpeHHEH moBepxHocTH Marepuana Bepxa OC3 [ITB tsukénoro tuma
B MECTax ero rnephoparyuy UIioi MBEHHON MalIHHBI (B OKOJIOMIOBHOM 30HE)

ITpu paBHOILIEHHOM BO3JECHCTBHH Pa3ANPAIOLINX HArpy30K 110 00€ CTOPOHKI LIBA 3II0PA, MIPEACTABICHHAS
Ha pUCyHKe 3, OyJeT CMMMETpHYHa OTHOCHTEIBHO OCH OPAMHAT, CIIEA0BATENIHLHO, 00JacTh PACHpPOCTPAHEHUS
(pacTexaHus1) TeIUIa 0 BHYTPEHHEH MOBEPXHOCTH MaTepHana Bepxa yBEJIMUUTCS BIIBOE.
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3akJroueHne. B mporecce TEOPETHUECKUX HCCIIEAOBAHUI MOMydeHa MaTeMaTHIECKasi MOJENb U3MEHe-
HUS TEMIIepaTypbl Ha BHyTpeHHeH noBepxHocti marepuaia sepxa OC3 I1TB B mecrax ero nepdopaunu Urioi
IIBEHHOW MalluHbI (B IIBaX) B paguaJbHOM HampaBieHHUHU. [lomyuyeHHbIe pe3ysbTaThl MO3BOJISIOT, HCIONB3YS
COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTHH, JETAIbHO U3YyYUTh U MOJAEIMPOBATh TUHAMUKY M3MEHEHHs TeMIIe-
paTypbl Ha BHYTPEHHEH MOBEPXHOCTH MaTepualla B OKOJOUIOBHOM 30HE C TEUEHHEM BPEMEHHU MIPU MHOTOLIUKIIO-
BBIX BO3JEHCTBUAX pa3AUparoIUX Harpy3oK.

Bormpocs! TouHOTO Ompenenenus cpokoB dddexTnBHON 1 6e3omacHoi skcruryartarmu OC3 I1TB Tsokénoro
THIA SBISIIOTCS aKTYaJIbHBIMH M JTOCTATOYHO CIIOKHBIMH, TI03TOMY TPeOYIOT JOTOIHUTENIBHBIX NCCIIETOBAHNH.
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Iocmynuna 04.04.2013

THEORETICAL STUDIES OF THE DISTRIBUTION OF TEMPERATURE
ON THE INSIDE SURFACE OF THE MATERIAL OF TOP OF PROTECTIVE CLOTHING
FOR THE FIREMEN FROM HIGH EFFECTS OF HEAT

V. DOVYDENKOVA, V. OLSHANSKY, N. DMITRAKOVICH. E. MATSKEVICH

Analytical solution of the problem of determination of regularity of temperature change on the inside sur-
face of the material of the top of special protective clothes of firemen of heavy type in the radial direction over
time is studied. The fire resistant material with metallized covering is considered as the unlimited plate insulated
from the inside due to the complete thermal contact between the layers of material. A formula for the calculation
of the temperature difference on the inner surface of the material of the top of special protective clothes of fire-
men of heavy type in the places of puncture of needle sewing machine, has been obtained (in the seam zone).
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