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TEIIJIOITPOBOJTHOCTU HAPY KHBIX
OT'PAKJAIOIINX KOHCTPYKIIUI 3JAHUI

Axaj. HAH Benapycn, 10okT. TexH. Hayk, npog. XPYCTAJIEB b. M.,
KaH]1. TexH. HayK, npo¢. AKEJIBEB B. /I, kana. Texs. Hayk, aon. CU30B B. ]I,
k. 30JIOTAPEBA U. M.

Lenopyccxuii nayuonansholii mexuuieckuii yHugepcumem

JUIsl OLICHKHM Ka4eCTBa OrPAKAAIOINMX KOHCTPYKLHMHA TPAKIAHCKUX U IPO-
MBITIJICHHBIX 3,Z[aHI/II\/'I OPUMCHAKOTCA ONCPATUBHBIC MCTOABI KOHTPOJA, € IMOMO-
b KOTOPBIX OHNPCACIAOT TCIUIOTCXHUYCCKUC XaPaKTCPUCTUKU. K num B
MEPBYIO OUEPEIb MOXKHO OTHECTH OECKOHTAKTHEIN METOX M3MepeHuil. B ero oc-
HOBC JIC’KAT B3aWMOJCHCTBHE YYBCTBHTCIBHOTO SIEMECHTA KOHTPOIHPYIOLICTO
npubopa ¢ OOBEKTOM H3MEPCHHM, a TAKXKE TCINIOBU30pP WM KOMIIBEOTCPHBIH
TepMorpad, 3amiuchk 1 00padOTKa AAHHBIX 3aMEPOB B KOTOPBIX OCYIIECTBIISIOTCS
€ HOMOIIBIO MEPEHOCHOr0 KoMIbioTepa. OQOBIMHO MPUMEHCHUE STHX METOJOB
OrPaHHUYMBACTCS U3MECPCHHEM TEMITCPATYpPHBIX MOicH. Bompocer ke anammza
TCILJIOBBIX TIOTOKOB, COMPOTHBIICHUH TEIIONPOBOIHOCTH, TEILIONEPEAAUC OCTa-
FOTCA HCPCILICHHBIMU.

ConpoTHBICHUS TCIIONCPEAAUC OrPAKAAIIMNX KOHCTPYKUUH Roscn B JIO-
KAJbHBIX YYACTKAX XAPaKTCPUIYIOTCA B COOTBCTCTBHUU C U3BCCTHBIMU COOTHO-
MICHUAMM:
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TI€ g — VACTbHBIN TEIUIOBOH MOTOK, BT/M™; R =— — cOnmpoTHBICHUE TEIOO0T-
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Jade y BHYTPEHHEH moBepxHOCTH orpaxaeHus, M -K/Br; R, =— - 10 xe
o
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y HapyxHoii mosepxHocTH, M-K/Bt; R :X — COIPOTHUBJICHUE TEILIONPOBOA-

2
HocTH orpaxkacHust, M -K/BT.
Tak kak o, C TEUECHHEM BPEMEHH MajlO HM3MCHSCTCS, BEIMYMHA R, =

= 0,115 M*K/Br, xak npasumo, cocrasmser He 6omee 10 % oT 0Bmero compo-
THBJICHHA TCITIonEepeaadc K.

B 10 ¢ BpeMs HCMOMB30BaHHE OCCKOHTAKTHBIX, HATIPHMEP TCTIIOBU3HUOH-
HBIX, METOJOB TO3BOJIICT OMPEACTUTh HHTCTPATBHBIC U JTOKATBHBIC TEMIICPATY-
pPBl BHYTPCHHEH (fp) U HApPYXKHOHU (fo2) MOBEPXHOCTCH OrpaKAaromeil KOoH-
CTPYKIIMH, TEMIICPATYPHI B TUTOCKOCTAX PACIIONOKCHUS YTCTUTUTSIIS HITH B 00ma-
cri aeOpPMHUPOBAHHBIX  YYACTKOB OrpaKACHHSL. ConporusiicHne
TCTUTOTIPOBOJHOCTH OTPAKACHUS R; B HUX SBIACTCS OOMCEC 3HAUYMMBIM IS
OLICHKH TepMopeadumurayu. HecMoTpst Ha TO, ITO SKCICPUMCHTAIBHOC 3HAMC-
HHC COIMPOTHBIICHUS TCILIONCPEAAYC MOKET COOTBETCTBOBATH HOPMHPYEMOMY,
3TO HE ABIACTCA TTOKA3ATEICM KOM(OPTHBIX YCITOBHIH B TIOMCINCHUM, TakK Kak R,
3aBHCHT OT OL,, KOTOPBIH Ja’kKe IMPH MAIOH CKOPOCTH BETPA YBEIUUUBACTCH, a

R, — ymenpmaerca. [lpu 3TOM conpoTuBiIeHHE TETUTONEpeaAaye Ry, YMEHBINAACH,
CTPEMHUTCS
K R +R;.

UzsectHO, uTO KO03((GUIUECHT TEMIONPOBOAHOCTH CTPOHTEIBHBIX MaTepHA-
JOB C YMCHBIICHHEM TEMIEPATYPhl CHIKACTCH (IUDICKTPHKH), TCPMHUCCKOC
COTIPOTHBIICHHE BO3PACTACT, a YBIWKHEHHE CTEHBI M KPHUCTAJUIM3AIIHAA BOIBI
MPHUBOIAT K YBETHUCHHIO KO3 PHULUHECHTA TSIIONPOBOIHOCTH.

TepMutdeckoe CONMPOTHBICHHE TEIUIONEPEaade HapPYKHBIX OTPaKIAIOIIAX
KOHCTPYKIHH MPU KOHTAKTHBIX M OCCKOHTAKTHBIX H3MEPCHHAX HX TeMIepa-
TYPHBIX TIOJEH OIPEETIETCS B COOTBETCTBHHM C METOJUKAMH, H3IOKCHHBIMH
B [1-3].

B ormuume oT M3BCCTHRIX HHXKCHCPHO-TCXHUICCKUX MEeToauK [1-3] mpenna-
racMas METOAMKa OIPEIESIICHH COMPOTHUBICHHH TEILIONEPEIAde OrPaKAAFOIIIX
KOHCTPVKIHMHA IPU KOHTAKTHBIX H OCCKOHTAKTHBIX H3MCPCHHSIX TEMIICPATYPHBIX
TOJICH OCHOBAHA Ha CIEAVIOIEM:

¢ TEMITEPATypPBl MAacCOIMOTOKOB B OTAIIMBACMBIX IOMEIIECHUAX C TEUCHHEM
BPEMEHH H3MEHSAIOTCA WHTCHCHUBHEE OTHOCHTEIBHO TEMIIEPATYP BHYTPEHHHX
MTOBEPXHOCTEH OTPKIACHUM B IPEJENax pa3pellarolluX 3HAUYCHUH HCIIONb3ye-
MBIX H3MCPUTENBHBIX NPUOOPOB 32 BECh BPEMEHHOH LMK OOCICAOBAHUS O0b-
eKTa;

¢ AMIUTHTYABI TEMIIEPATYP HAPYKHBIX IMTOBEPXHOCTEH OTPAKACHUU BCIEH-
cTBHC QIIOKTYalH BETPA, TEMIICPATYP PACCESIHHBIX M MPSMBIX PAIHALIMOHHBIX
MOTOKOB — BEIHYHHBI NEPEMEHHBIE, TCILIOOOMEH MPOUCXOIUT MEXKIY MOBEPX-
HOCTBIO U OKPY’KAIOIINM BO3IyXOM 110 3akoHY Hprorona — Puxmana;
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e HAPY)KHOC OTPaKACHHE — 3TO IMOJYOrPAHHYCHHOE TENIO MPHU TPAHHYHBIX
VCIOBHSX TPETHETO PoJa.

Kax m3BectHO, 3aMeHa yCIOBHM OJHO3ZHAYHOCTH I HEOTPAHWUICHHOM ITIa-
CTUHBI, KOTOPBIC O6LI‘IHO HUCHOJB3YKOTCA MNPU TCINIOTCXHUYUCCKUX pacucTax
HAPY>KHBIX OI‘pa)K,Z[CHI/II\/'L OCHOBaHa Ha MPUHLUIIC 5KBUBAJICHTHOCTH, KOrJa pu
PCKOHCTPYKIUU T'COMCTPUUCCKUX XAPAKTCPUCTUK CUCTCMbI HC IMPOUCXOIUT U3-
MCHEHMS TEMIIEPATYD.

B 10 %)¢ BpPCM: CCJIU UCTOYHUKU TCIUIOTHI HA I'PaHULIaX CUCTCMBI WJIW BHYTPU
3a ONPCACICHHBIH HHTCPBAI BPEMCHH HE OKA3bIBAIOT CYLICCTBCHHOTO BIIHSHHS
HA PACCUYUTHIBACMYIO TEMICPATYPY TOUKH WM OOJACTH CHCTEM, TO UCTOUYHUKH
TCIUIOTHI U HCKOTOPBIC YaCTU B HEH MOTyT 6LITL HUCKITIOYCHBI U3 PACCMOTPCHUS.
3TI/I rpaHunbl B OTIUYIUC OT APYIrUX, aKTUBHO BJIMAIOINUX HA CTO TCILIOBOC CO-
CTOAHUC, PACCMATPUBAKOTCA KaK IMaCCUBHBIC. HpI/I 3TOM BO3MOXKHBI CJIICAYIOMIUC
BapHaHTH TpaHC(opMaLKH 00bEMA: MACCHBHASI TPAHMLA MICPEMEINACTCS K pac-
CUUTHIBACMOH 00IACTH HA PACCTOSHHE, KOTOPOS MCHBINC PACCTOSIHUS IO CpPaB-
HCHHIO C aKTUBHOH, T. €. OHa MOKET UMETh 00NIee yA00HYIO A1 pacyera hopmy,
WM TPAHULA TCPEMEINACTCS HAa HEKOTOPOEC PACCTOSHHE OT PacCUHTHIBAC-
MO# 00iacTH, WM B OECKOHCYHOCTh M MCKIIOYACTCs U3 paccmotpenus. Orme-
TUM, YTO IpaHUla pacCMATPUBACTCA KaK MAaCCUBHAA, CC/IN TCMIICPATYPhI U T'pa-
JUCHT TEMIIEpATyp Ha €¢ MOBEPXHOCTU 3a PACUETHBIM MHTEPBAI BPEMEHH He-
HU3MCHHBI.

Hanpumep, ecnu B mOTyOrpaHHYCHHOM TEJIC BHCITHHA UCTOYHHK TCIUIOTHI
B PACUCTHOM HHTCPBAJIC BPCMCHU BBI3BIBACT (I)J'IIOKTyaLII/II/I TCILIOBOT'O COCTOA-
HHS HA PAcCTOSHUHU X <X,, TO IMACCHBHAs IPAHUIA — 3TO MOBEPXHOCTb, PacIo-

JOoKEHHas A0 X <X;. Ecnu k€ B HEOrpaHWUYEHHOH IIJTACTHHE TETJIOBBIE YCIOBHS

Ha OJHOH W3 MOBCPXHOCTCH paBHBI HAYAJIBHBIM, TO IIACTHHA PACCMATPHUBACTCS
KaK TOTYOTPAHHYCHHOC TCTIO.

3HauuT, MpPH OOCACAOBAHHUSIX C HUCIOJb30BAHMECM KOHTAKTHBIX U OCCKOH-
TAKTHBIX MCTOAOB, KOTIA MPOAOLKUTCIBHOCTE H3MCPCHHH TCMITCPATYPHBIX TI0-
Jed oaHoro (Mr0doro) u3 (GparMeHTOB BHELIHUX OTPAKACHHA € TCPMHUYECCKHM
CcompoTHBICHHEM Terutonepenaue Ry = 1-2.5 m>K/Br He mpesimact 6 1, ero
MOKHO PAcCMATPHUBATh KAaK [MOJYOTPAHUUCHHOS TEa0. AHamu3 (U3HKO-
MaTeMaTHUYCCKUX Mofaeneh [4—6] mokaszan, 4ro HauOOJIee KOPPSKTHBIMU ISt
JAHHOH 3a1a4u gBIAroTCd rpanmdaasic venosud Il ponga, xoraa n3eecTHa TeMITe-
paTtypa Hapy:KHOTO BO3AyXa V MOBEPXHOCTU CTCHBI. 3AKOH TEILIOOOMEHA MEKIY
HUMH U MIOBEPXHOCTHIO

ar
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x=0
rae f,, — TeMIeparypa Bo3ayxa; f,, — TO XK€ IIOBEPXHOCTH, o — KOG PHUIUECHT
2
terootaaun, Br/(m™-K).
Havaneapie ycmoBHS 3aKMIOYArOTCA B 33JaHHOM TEMIICPATYPHOM IOJIE
OTPaXKICHUS B KAKOH-TO MOMCHT Bpemenu (T=0). Tlocaeayromue BpeMCHHbIC

HUHTCPBAJIbl OTCHUUTBIBAKOTCA OT HAYAJIBHBIX yc.]'IOBI/II\/'I.
JU14 moMyorpaHMYEHHOrO TeéNa NPH TPAHWYHBIX VCIOBHAX TPETBErO poja
Oe3pasMepHas TeMmnepaTypa aBinaeTesl QYHKUHCH TeIOPH3NICCKUX XapaKTepH-
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CTHK OIPaKICHUS, MPONOKUTEIBHOCTH U3MEPCHUH U k03¢ (PHUIIHCHTA TEII00T-
Ja4¥ Y BHEITHEH TTOBEPXHOCTH O

_2 -
M:]—exp a—aaK'c 1—erf| — @’ )
foo,z - [(O’O) }bi( }MSK v

rae #(0,T) — TemIepaTypa BHCLIHCH IOBEPXHOCTH OPaKICHHS B MOMCHT BpC-
MeHu T mamepennii (1, 2, 3 1), °C; £(0,0) — To ¢ B HAYANBHBII MOMCHT BpPEME-
HH (T = 0); 7, , — CpexHss TeMIepaTypa Hapy>KHOTO BO3AyXa BO BPEMs H3Mepe-

uuit; °C; o — cpeaHee 3HadycHUES KO3(dUIMEHTA TSILIOOTAAYH y BHCIIHEH MO-
BEPXHOCTH OOCICAYEMOrO OOBEKTA; A, (o — IKBUBAICHTHBIC KO3(QULHECHTEI
TCMIIO- W TEMIICPATYPONPOBOAHOCTH MATCPUANIOB HAPYKHOTO OrpaskICHUS,
Br/(m-K), m/c.

HpI/I OTOM COINPOTHUBJICHUC TCILUIONPOBOAHOCTH OI'PAXKIACHUA MOXKCT 6I>ITL
OMPEACICHO C UCIOIB30BAHHEM YPABHEHUS (35), B KOTOPOM A BBIPAKEHO YCPE3
TCPMHYCCKUE COMPOTHBICHHS TCIIONPOBOAHOCTH, & KOIDPHUIIMEHT TEMIICpaTy-
PONPOBOAHOCTHU — YEPE3 Aoy, Cogs P

B vpaBHeHuu (5) npu SKCHEPUMEHTATBHBIX H3MEPCHUAX H3BECTHBIMH BECITH-

unnamu sesorest £(0,t), £(0,0), £,,, T, a uckoMbIME — & , R (& y mOBEpX-

0,22
HOCTCH 00CIEAYEMOro OrpasKACHHS W PEATBHBIC €ro TCIIOPU3HUCCKUC Xapak-
TCPUCTUKH).
DKBUBAJICHTHBIC TCINIODU3IUUCCKUC XAPAKTCPUCTHKA MOXKHO PACCUMTATh
CACAYIOIUM 00pa3oM:
2.3,
= ; (6)

ey = )

a, =, ®)

a, =—"——, ©)

6ici pi
20,

i=1 i,5K

rae O, — TONIIUHA i-TO CIOS OTPAXKACHMS, MO3TOMY O =2XJ,, M; A, — k03ddu-
LUCHT TEIUIONPOBOXHOCTH i-ro cios orpaxkicHus, Br/(m-K); ¢, — wmaccosas

yAeTbHAS TEIUIOEMKOCTD i-ro cmost orpaxaeHus, JLx/(xr-K); p, — mmorHOCTB
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. 3
i-ro CI0S OrpaXACHUS, Kr/M; ¢, — KO3((HUIMEHT TeMIEePaTyponpoOBOIHOCTH

1
i-TO CI0Sl OTPAXKICHHS, M'/C.
C yuerom (6)—(9) ypasuenue (5) MOKHO OPEACTABUTE B BUC

—2

M =1 —exp G,_ X =
1., —1(0,0) S ¢, Py
—2
CoxcPox

1
2.3,
rae R, =-—=1— — 5KBHBAJCHTHOC CONMPOTUBJICHUEC TEILIONPOBOAHOCTH OrPask-
K n 6
2p
R3K

i=1

JeHus, B KOTopoM oT 1 g0 n cioes, m-K/Br; erf(x) — unterpan omutok Fayc-

ca (pyukuums omubok ['aycca).
B Beipakennn (10) & — cymmapHBIH k03 (UIMEHT TEMIOOTAAYH,

o =0+ oy,

TIE O + O, — KOHBCKTUBHBIA M PaJHalMOHHBINA KO3((HULHECHTH TECIIOOTAAYH,
Br/(m>K).

KonpexktuBHEIN K03 (HUIHEHT TEMIOOTAAYH O, PACCUUTHIBACTCS M3 KPHUTC-
PHATBHBIX 3aBUCHMOCTEH AJ1s1 KOHBEKTHBHOTO TCIFIOOOMEHA B HEOTPAHUUCHHOM
MPOCTPAHCTBE U Y BEPTHUKAIBHO PACIIONOKCHHBIX IIACTHH B 3aBUCHMOCTH OT
TEMIICPATYP HAPYKHEIX MMOBEPXHOCTEH M HAPYKHOTO BO3AYXA, CKOPOCTH BETPA,
PacCTOSHUS MOBEPXHOCTEH OT YPOBHS 3E6MITH.

PaguanmonHsiii k03¢ UIMEHT TEIIOOTAAYH O, 3aBHCUT OT TEMITCPATyp MO-
BEPXHOCTCH aHATH3HUPYeMOro (parMeHTa, 3¢MJIM Yy OCHOBAaHUS 3JaHusd, HEOO-
CBOJA, YITIOBBIX KO3(QHUIIMEHTOB, UX PaIUALHOHHBIX XapaKTEPUCTHK. Y ITIOBBIC
K03 (PHULMEHTE M3NYUCHHUS NMPH PacueTe O, HAXOAATCA U3 TpadHICCKUX WU
AHATUTHYCCKUX 3aBHCUMOCTCH.

Tak Kak YHCICHHBIC 3HAUCHHUS TCPMHUYECCKHUX COMPOTHBICHUHA TCILIONPOBOJ-

HOCTH Hapy>1<H0171 CTCHBI RSK OpU KOHTAKTHBIX U OCCKOHTAKTHBIX U3MCPCHUAX

paccuutsiBarotrcs u3 (10) u onpeaensroTCs KOMILICKCOM, B KOTOPBIH BXOIT O,
1(0,7), t

1o.2> 3ABHCALIME OT BPEMEHH, MIOITOMY, HMES TPYTITY SKCTIEPHMEHTANIb-
HBIX (HATYPHBIX) JAHHBIX U PACUCTHBIX KOA((UIMECHTOB TEIIIOOTAAYH V HApyK-
HOU MOBEPXHOCTH, MOYKHO MPOBECTH rpadHUeCKyIOo, aHATHTHICCKYIO 00paboTKy
OMBITHBIX M PACUCTHBIX XapakrepucTuk. Koppekuus sTHX 3aBUCHMOCTEH MpH

ar000# opme 00padoTKU (KOMITBIOTEPHASI, TaOIu4HAast, rpaduueckas u T. 1.)
HEOOXOoAMMA Ul HAXOXKIAEHUS TOro 3HaueHus K

x> KOTOPOE B MMHHMAJIBHOM

CTETICHH 3aBUCHT OT KOMIUIEKCA XapaKTEPUCTHK: BPEMEHH U3MEPEHHUS, TEMITEpa-
TYPBI HAPYKHOH IOBEPXHOCTH, HAPYKHOTO BO3AYXA, CKOPOCTH BETPA U T. 1.
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NznoeHHOE BBIIIE MOXKHO TPEACTABUTD HA TIPUMEPS AMATHOCTUKUA TCPMHU-
YECKOrO COTPOTHUBJICHUS TEIIOMPOBOAHOCTH HAPYKHOH OrPaKJAIOICH KOH-
CTPYKIIAH 37aHUA.

B pesynbrate MpOBEACHHBIX 3aMCPOB TEMICPATYP BHCIMHCH MOBEPXHOCTH
OTPAXKICHHS, HAPYKHOTO BO3AyXa B TCUCHUC UCTHIPEX YACOB TONYUCHBI 3HAUC-
HUS UCXOJHBIX JAHHBIX W BCIHYHHBI KOI(D(MUITUCHTOB TETIOOTAAYH, PACCUH-
TAHHBIC IO U3BSCTHBIM COOTHOIICHHIM (Tabm. 1).

Tabnuya 1
if;;BMepe- HSM;F;;M; ce | 1©02C | (0.9°C | tonoC | @ BURC)
1 3600 -1.8 -3.8 4.8 10,0
2 7200 -1.8 -3.6 425 9,0
3 10800 -1.8 -3,5 -3.9 11,0
4 14400 -1.8 -35 -39 11,0

Heobx0auMo0 onpeaenuTe TEPMUICCKOS COMPOTUBICHUE TCILIOMPOBOAHOCTH
HAPYKHOTO OrpaskacHus TOMHHON & = 0,27 M, UCXOS U3 CIACAYIOIINX HAYA/Ib-
HbIX JaHHBIX. CpeaHss (3KBUBAJICHTHASI) MAcCOBas HM300apHAs TEILIOCMKOCTh
orpaxkacaus ¢ = 1023 JIx/(xr-K), cpeauss (3KBUBAICHTHAS) IJIOTHOCTh CIOCB
orpaxaeHus p = 1683 kr/ar.

Jis onpeaeacHusT TCPMHUUYSCKOTO COMPOTHBIICHUSI BOCIIONB3YEMCS YpPaBHE-
HueM (5), 1 METOAOM MOCICAOBATCIPHBIX TPUOIMKCHUN JOOMBACMCS PABCHCTBA
JEBOM U MpaBou JacTe.

1. TTpu t© = 3600 c:
1.1. R=3,0 M K/Br 1-exp(2,32)[1-erf(1,5235)]=0,681,
0,667 # 0,681;
1.2.R=2,0 M*K/Br 0,667 =1-exp(1,547)[ 1-erf (1,244) | = 0,6309,
0,667 # 0,6309;
1.3.R=25M"K/Br 0,667 =1-exp(1,936)[1—erf(1,391) ] =0,65987,
0,667 # 0,65987;
1.4. R=2,68 MK/Br 0,667 =1—exp(2,075)[ 1—erf (1,440) | = 0,668,
0,667 ~ 0,668;
2. Ilpu t =7200 c:
2.1.R=3,0M*K/Br 0,735=1-exp(3,76)[ 1-erf (1,94) | =0,739,
0,735 #0,739;
22.R=25M"K/Br 0,735=1-exp(3,13)[1-erf(1,77) |=0,72,
0,735 #0,72;
23.R=27M"K/Br 0,735=1-exp(3,387)[1-erf(1,840) |=0,732,
0,735 = 0,732;
3. Ilpu t = 10800 c:
3.1.R=3,0 *K/Br 0,809=1-exp(8,4256) 1-erf(2,9)]=0,812,
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0,809 # 0,812;

3.2.R=2,5"K/Br 0,809 =1-exp(7,02)[1-erf(2,65)]=0,777,
0,809 # 0,78;

3.3.R=2,69 M K/Br 0,809 =1-exp(7,555)[1-erf(2,75) | =0,806,
0,809 ~ 0,806;

4. Tlpnu t = 14400 c:
4.1.R=3w"K/Br 0,809=1-exp(11,234)[1-erf(3,352)]=0,974,
0.809 # 0,974;
42.R=2,5"K/Br 0,809=1-exp(9,36117)[ 1-erf(3,06) |=0,801,
0,809 # 0,801;
43.R=271 m"K/Br 0,809 =1-exp(10,148)[ 1-erf(3,186) |=0,8085,
0.809 ~ 0,8085.

TTo mOMy4EHHBIM 3HAYECHHAM R, M-K/BT, B pa31MuHbIC HHTEPBAILI BpPEMe-
HHU MOKHO TIOCTPOUTH rpauiIecKyro 3aBUCUMOCTD R = f(T).

2,9
2,875
2,85
2,825
2,8
2,775

£ 2,75 4
g 2735
. | > )
g 27 — —— )
= 2675 517 ks 2,71
& 265 2ts .

2,625

26

2,575

2,55

2,525

2,5

3600 7200 10800 14400  1,c
Puc. 1

IMpuBeaeHHas 3aBUCHMOCTh CBHUACTSIBCTBYET O TOM, YTO HOJIYYCHHBIC M-
TOMOM TIOCACAOBATCABHBIX MPUOMMKCHUH BEIHYHUHBI TCPMHUUCCKOrO COMPO-
TUBJICHUS IO BBIPAXKCHHUIO (5) HE OTKIOHSIOTCS OT CPCAHErO 3HA4YCHHS R =
= 2,695 M>K/Bt B mpeaenax 1-2 %. 910 moka3siBaeT aACKBATHOCTh PACUCTHBIX
3HAUCHUH Pe3yJabTaTaM HATYPHBIX OOCACAOBAHUH, U A omnpeacicHus K.,
MOKHO TIOJIb30BATHCH YPABHEHUEM (5), CBS3BIBAIOIIUM OTHOCHTEIBHYHO M30BI-
TOYHYH) TeMOepaTypy, KO3(h(GUIMCHT TEILIOOTIAYH Y BHCIIHEH IMOBEPXHOCTH
U TeMICPATYPONPOBOAHOCTh MATCPHAIIOB OTPAXKACHHUS AJTS [TOJYOrPAHUUICHHOTO
Tena npu rpasnuHbX yeaosuax 111 poxa.

BbIB O bl

1. ®uzuko-mMaTemMaTHUIeCcKass MOAETh TEIUIONEPEHOCA B HAPYKHBIX OTpakia-
HOMUX KOHCTPYKIUAX IIPU MMPOBCACHUU HATYPHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ AacT OCHOBA-
HHUC paccMaTpuBaTh UX HC KaK HCOI'PAHUYCHHYIO INIACTHUHY, a KAaK IIOJyOrpaHu-
YeHHOE Tenmo mpH rpanmyHbix yenopusx Il poxa, uto mo3sonsger Honee TOUHO
OIPCACINTE HCKOMYIO BCIUYHHY .
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2. IlpeacraBneHHas METOAUKA ONMPEACICHHS TSPMUUCCKOTO COMPOTHBIICHHS
TCIIIOPOBOJHOCTH OTPAKACHUA OCHOBAaHA HA U3MEPECHHIX TEMICPATYP BHELI-
HEH TIOBCPXHOCTH, OKPYKAIOIICH CpeApl B PA3NUYHBIC HHTEPBATBl BpeMe-
HH, aHATUTHYICCKUX PacueTax TEMIICPATyPHOro MO W3 YPABHCHHMH, CBSI3bIBA-
IOLINX OTHOCHTEIBHYIO H30OBITOUHYIO TEMIIEPATYPY, KO3PPUIUECHT TeIooTAA M
V BHCIIHECH NMOBEPXHOCTH U TEMIICPATYPONPOBOAHOCTh MATCPHANIOB OTpasKac-
HUS, HCHONB3YEMBIX IS pacueTra Ten npu rpanuysbix yenosusax Il poma. 1o
MOATBEPIKAACTCS MPUMEPOM PacyeTa, KOTOPBIH MOKA3bIBACT aJCKBATHOCTD Pac-
YETHBIX 3aBHCHMOCTCH TEPMHUYECKUX COMPOTHBICHUH 3KCIICPUMECHTATIBHBIM Pe-
3VIbTaTaM HPU ONPEACICHHH COMPOTHBICHHUS TEIIONPOBOJHOCTH, MOIYICHHO-
IO METOJOM HOCICAOBATCIBHBIX NPUOIMKCHUH.
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PACYET TEILUIOITPOBOJHOCTH CTEHKHA
P HECUMMETPUYHbBIX 'PAHUYHBIX YCJIOBUAX

Jokr. TexH. Hayk, npo¢p. ECbBMAH P. U.

Lenopyccxuii nayuonansholii mexuuieckuii yHugepcumem

B cienmnanbHBIX TEXHOJIOTHAX IMONIYIEHHS TOHKOCTEHHBIX KOMIIO3WITHOHHBIX
MAaTEpPHUAIOB 3HAYUTEIbHBIA UHTEPEC MPEACTABISIOT MIPOLIECCH HECTALUOHAPHO-
IO TEINOMNEPEHOCA B MHOTOCIOMHBIX CTEHKAX, UMCHOIIUE HEIUMHEHHBIN Xapak-
tep. [Ipu 5TOM HEOOXOIUMO VUHTHIBATE HECHMMETPHYHBIC VCIIOBHS TEIIIO00-
MEHA HA MOBEPXHOCTSIX MHOTOCIOHHOM CTEHKU, OTAEIBHBIE CJIOM MOTYT IPETEP-
neBath (Ha30BBIE TPEBPAIICHHS. IUIABICHUC, 3aTBEPACBAHHE, CYyOIMMAIHIO,
WCTIapeHue U T. 4. Takue 3a1a9i NPUXOANTCA perarh MPH MOJIUIABICHHHN TEl-
JO3AIIUTHBIX MOKPBITHH KOCMHYECKHUX allapaToB, B IpOLEccax Ja3epHOU U
MIA3MEHHOH 00pabOTKHU MHTHIX H3AETUH ¢ Ucmoib3oBaHueM 3¢ddekra cropocrt-
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