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E®EKT TEPMIYHOI PEKTU®IKALIIT B BIMATEPIANI
3 MDK®A3HOIO LWWINMTNMHOKO 3MIHHOI BUCOTMU,
3ANOBHEHOKIAEAIIbBHUM FA30OM

BuByeHO siBULIE TepMmiyHOI pekTudikauii B GiMaTepiani 3 3anoBHEHOM iAeanbHUM
razom Mix cpasHol LWiNuMHOK 3MiHHOI BUCOTU. BnnuB raly Ha Tennoo6miH Mix
6eperamu WiNUHU 3MoOAeNbLOBaHO TEPMOOMOPOM, MPONOPUIMHUM PO3KPUTTIO
winviu. [OnAa Bu3HaAYeHHA TUCKY ra3ly BUKOPUCTaHO piBHsAHHA KnanenpoHa —
MeHpeneeBa. BignoBigHy 3agavyy TepMonpyXXHOCTi 3Be4eHO A0 HesiHiMHOT cuctemMu
CUHIYNSAPHUX iHTerpo-gudepeHLianbHUX PiBHAHb BiAHOCHO PO3KPUTTA LINMHU Ta
cTpubka Temnepatypu Mix ii 6eperamn. Ha ocHoBI ii po3B’si3Ky npoaHanizoBaHoO
3anexHoCTi po3nodiny TepMoonopy LWiMIMHU Ta NoKa3HMKa TepMidyHOiI pekTudikauii
Bifl TYCTUHM TeNJIOBOro NoToKy, koedilieHTa TennonpoBigHOCTI rasy Ta Moro macwu.

Knro4oei cnoea: egpekm mepmiyHOI pekmucbikauil, winuHa 3miHHOI eucomu,
mepmoonip, muck, ideanbHull 2a3.

Bcryn. lNMepenaya tenna 4epes 3'egHaHi enemMeHTU CYTTEBO 3anexuTb
Bil TEPMOMEXaHIYHMX NapameTpiB TiN, NPUKNagAeHOro HaBaHTaXKEHHS, reo-
METPUYHUX XapaKTePWUCTMK NOBEPXOHb Ta BACTVMBOCTEN 3amnoBHIOBaya 3a-
30piB MiX HUMK. Y [9] gocnigxeHo nepedady Tenna MK CNpsbkeHMMK nose-
PXHAMMW Ti 3a HAasABHOCTI cepenoBula B iHTepdencHmx 3asopax. BctaHos-
NEHo, WO ANns martepianis 3 PisHUMU TEPMOMEXaHIYHMMU BNacTUBOCTAMMU
crocTepiraeTbCa ABULLE TEPMIYHOT pekTudikauii, ke nonsarae y 3anexHocTi
KOHTaKTHOrO TEepMOOMNOpYy BiA4 HanpsMy TennoBoro notoky. [ns KoHTakTy
OBOX TiN 3 LWOPCTKMMU NOBEPXHAMU SBULLE TEepMIYHOI pekTudikaLii ekcrne-
pyMeHTanbHO 6yno aocnigxeHo y [6], B siki BUBYEHO BNAUB rady Ha Tenso-
06MiH MiX Tinamwn. TeopeTuyHi JOCTiMKEeHHA TepMIYHOT pekTudikaLii cTocy-
IOTbCA KOHTaKTy MNPYXHWUX TiN 3 MOBEPXHEBMMMW BUIMKaMu, 3arnoBHEHWMU
TEeNnnonpoBigHNUM cepefoBULLIEM, Ta TEKCTYpPOBaHMX Tif 3a HaAfBHOCTI MiX-
KOHTaKTHOro rasy [5, 7], BNiuB SIKOro BpaxoBaHO KOHTaKTHUM TEPMOOMOPOM,
IO MPOMOPUiNHNA BUCOTI 3a30py i o6epHeHO MNpPOMOpLiNHUIA KoedilieHTy
TennonposigHocTi rasdy. CnopigHeHi NpobnemMu BUHMKaOTb TakoX npu oc-
NigXEHHI TEPMOHAMNPYXEeHOro CTaHy Tifn 3 TENMONPOHUKHUMM TpilmMHaMu [1 —
4, 8]. Y [1] BvBYeHO TemnepaTypHe none B OOHOPIAHOMY Tifi 3 KPYroBok
TPilWMHO 3 Hanepen 3ajaHMM TepMOOMNOpPOM. TepMoHanpyXeHun CcTaH
GimaTepianbHOro Tina 3 MixkcasHo PO3KPUTOID TPILLMHOK AocniaxeHo Y [8],
3a yMOBW, WO ii TepMoOonip HE3MIHIOETLCA Nig Yac HaBaHTaXeHHs. Y [2, 3]
BMBYEHO TEPMOMPYXHY NoBeAiHKy GimaTtepianis 3 MikdasHMU 3anOBHEHU-
MU TpiLMHaMK, TePMOONIP SKUX NPONOPLINHWUIA PO3KPUTTIO TPILLUH | 3MiHIO-
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€TbCA Mg Qi€ CUNOBOro i TENMOBOro HaBaHTaXeHHdA. B uux npausax 6yno
BUSIBNEHO eekT TepMivHOI pekTudikaLii, KU NPOABRASETLCS Y 3MiHi pO3K-
pUTTS TPILLMHU Ta edeKTUBHOro Mix dasHoro Tepmoornopy bGimaTepiany 3
NepioguYHO CUCTEMOIO MiXK hasHMX TPILLMH NPU 3MiHI HaNpsMYy TEnnoBoro
MOTOKY Ha MpoTUNeXHu. MNpu LboMy BGyno BpaxoBaHO nuLle Tennonposia-
HICTb 3anoBHIOBaYa i 3HEXTYBAIO MOro MeXaHiYHUM BMNIVBOM.

[aHa cTatTa npucBaYeHa AOCNIOKEHHIO SBULLA TEPMIYHOI pekTudikauii B
GimaTepiani 3 MbkdasHO LLINMHOK 3MiHHOI BUCOTK, 3arnOBHEHOI TEMMONPo-
BiAHMM rasom, 3 BpaxyBaHHSM NOro TUCKY Ha Beperu WinuHu.

MocTtaHoBKa 3apayi Ta MeToAuKa po3B’sisyBaHHsA. Posrnsgaemo Gimare-
pian, cknageHun 3 ABoX NiBRoWwmH Dy i D,, maTepianu sSKUx XxapakTepuaytoTb-
CS Pi3HUMN TEPMOMEXaHIYHUMK CTanumm: KoediudieHTamu MyaccoHa (vy, V),
moaynamu 3cyBy (G, G,), koedilieHTaMu MiHINHOrO TEMMOBOro PO3LLUMPEHHS
(o, ap) Ta koedpidieHTamu TennonposigHocTi (A, Ay). Ha mexi 3’egHaHHs
NiBNOLLMH po3TalloBaHa MixX dasHa LWwinuHa (puc. 1) 3aBaoBXKKM 2a 3 noyaT-
KOBOK BUCOTOK /1¢(x), Sika 3HAYHO MEHLLIA Bif AOBXKUHM Winuku (/i (x)/a =1,

|x| < a ). MopoXHWHa LWiNMHM 3aNoBHeHa igeanbHUM TEnnonpoBigHYM rasom,

AKUA YMHWUTB TUCK Ha T 6epern. Ha HeckiHyeHHOCTI oo GimaTtepiany npukna-
OEeHO PIiBHOMIpHO po3nogineHe po3TAryBanbHe HaBaHTaXKEHHS p Ta cTauio-
HapHWA TeNnoBWUKA NOTIK ¢, @ TaKOX NiHINHO Po3noAineHi No KoopauHaTi y
HanpyxeHHst S; i S,, AKki ycyBaoTb rnobanbHe BUOOBXEHHS i BUKPUBIEHHS
NiBNAOLWWUH Nifg A€o0 po3TAryBanbHOrO HaBaHTaXEHHS | TENMOBOro NOTOKY.
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POLRLE L

Puc. 1 — Cxema 6imaTtepiany 3 mix da3Hol0 WinuHoto,
3anoBHEHOI0 iAeanbHUM ra3om

Tuck rasdy y NOPOXHUHI TPILLMHN BU3HAYaeTbCs 3 piBHAHHA KnanenpoHa —
MeHaeneesa

PV, =m,RT, /n,, (1)
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ne m, — Maca rasy, Mg — MOJFdpHa Maca rasy, Tg — abconoTHa Temnepa-

g
Typa rasy; R=28.3145 Jouc/(K-mons) — YyHiBepcanbHa rasoBa crTana,

Vg = ZJ. h(x x —o6’em rasy, WO Npynagae Ha OAMHULIKO AOBXWHW TPILLMHK
—a

[(I=1m) B NEpneHAMKYNApHOMY 4O NOWMHM puc. 1 Hanpamky, h(x) —

PO3KPUTTS LUINNHK, siKe 3MIHIOETLCS NPUY 3MiHi NPUKNaaeHOro HaBaHTaXEHHS.
Bnnue rasy Ha nepeaady Tenna mix 6eperamu LWiNUHM BpaxoByeMO YMO-

BOIO HeileanbHOro TEMnoBOro KOHTaKTy 3 TEPMOONOPOM R (x):
- + _ o+
T™ T =¢;R(x),

Ae Tepmoonip WinuHy R (x) NPONopuiiHWiA i posKpuUTTIO h(x) i 06epHeHo
MPOMOpUiHMiA KoedDiLieHTY TennonpoBiaHoCT rasy A, (R /7»

Ha ginsHkax 3'egHaHHA NiBNAOLWMH No3a TPiLLUHOK BMKOHy}OTbCFI yMOBMU
i0eanbHOro TENMOBOroO i MEXaHIYHOrO KOHTAKTY.

"paHNYHO-KOHTaKTHI YMOBWM ChOpMYrnboBaHOI 3adadi Ha MikdasHiv niHii
MaloTb BUIMNAA;

—  Ha AinsiHKax KOHTaKTy MiBNMOLWMWH

+ -+ -+ -+ - + - o+ -
T" =T ,4,=9,,0,=0,, Ty, =Ty, U =U ,V =V, (2)

—  Ha JinsHui TpiWwmHKN

’ quCI;a G;:G;a G;:Pga T;y:Oa T;y:Oa (3)

pe T — Temnepartypa; 4, — KOMMOHEHTa BEKTOopa TensioBoro noToky; u , v

— KOMIMOHEHTU BEKTOopa I'IepeMiLLl,eHb; c — KOMMOHEHTN TeH30pa Ha-

vy Ty
Npy>XeHb; iHOeKcaMy «+», «—» — NO3HAYEHO FPaHWUYHI 3HAYEHHSI BEMNWUYMH Y
BEPXHIiN i HYKHIM NiBNMOLWMHI BiANOBIgHO.

BukopucTtoBytoun BuknageHy y [8] meToauky, TemnepatypHe none i Ha-
npyxeHo-AedopmoBaHuiA cTaH B GimaTepiani nogaHo Yepes3 po3KpUTTH LLli-
NUHW h(x) Ta cTpUBOK TeMmnepaTtypu Mix i 6eperamun y(x) , AN BUSHAYEHHS
AKUX OTPUMaHO CUCTEMY HENIHIMHUX CUHIYNSApHUX iHTerpo-audepeHuians-
HUX piBHAHBL (CIAP):
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MO R40)
LDy, , 5
L n (e 2n-[t—x =4, hf<a ®)
-a

ae )\,:27\.17\.2/(7\.1 +7\.2) y G* =G1 (1-]{2)/(1-]{1]{2) y Kn =3-4Vn y 1’]7 ='I']2 —Tll y
m =a;(1+vy)/A;, my=ay(1+v,)/Ay — Tepmiuni auctoptusHocTi (T[)
maTepianis nisnnowmH Dy i D, .

Ha kiHuax TpilmHmu yHKUiT y(x) Ta /(x) 3aA0BONLHAITL YMOBM
h(a)=0, y(+a)=0. (6)

Ona poss’asysaHHs cuctemn CIOP (4), (5) apantoBaHo aHaniTU4HO-
YNCMOBY iTepaLiiHy NpoLeaypy Po3B’A3yBaHHA 3adadvi TEPMOMPYXHOCTI ANns
GimaTepiany 3 Mixx ¢pa3HOK 3aMOBHEHOK TEMfonpoBIgHOK PEYOBUHOK Tpi-
LMHOO 6e3 BpaxyBaHHS TUCKY rasy [2].

Hwkye npoBeaAeHo YNCMNOBMI aHani3 BNAMBY CUMOBMWX | TENMOBUX YUHHU-
KiB Ha MikcbasHum Tepmoonip.

Yucnosi pesynbtatu. [Ina 4MCrnoBMX po3paxyHKiB BBOAWMO B po3rnsag
6€e3p0o3MipHi BENUUYMHU: PO3KPUTTS TPILLMHN h=hla, cTpubok Temnepary-
pn ¥ =vyAn , koediuieHT TennonpoBsigHOCTI rasy Xg =kg /A, macy rasy

B ngTg

2

rTl - %
G uga’l

. , TUCK rasy ﬁg =P, / G* , posTarysanbHi 3ycunns p = p/ G,

TennoBun NOTiK g = gan . BBaxaemo, Wo noyaTkoBa BUCOTA LWiNUHK 3ada-

_ 32
Ha yHKLiE /iy (X) =0.001(1—(f)2) , TepMiuHi T[] komnoHeHTiB GimaTe-

piany pisHi (1 #M,, N #0), @ IHTEHCVBHICTb PO3TAryBasibHUX 3ycusb ik-
coBaHa (p =0,01).

3ayBaxumo, Wo 6e3po3MipHUI TENNOBUIA NOTIK g MoXe HabysaTu Ao-
AaTHUX 3HadveHb (g > 0), SKWwo TennoBuiA NOTIK CKEPOBaHWI 0 MaTepiany 3
Ginbwoto T, Ta Big'emHux (g < 0), AKWo Ao maTepiany 3 MeHwoto TA,.
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BusBneHo edeKT HanpAMIIEHOCTi TeNSIOBOro NOTOKY (TEPMIYHOI pekTudi-
Kauii), SKui nonarae y ToMy, Lo TepMOONIp LWiNMHU 3aneXunTb Big TensioBoro
MOTOKY i 3MIHIOETBLCA MPM 3MiHi MOro Hanpsmy.

KinbKiCHOKO XapaKTepucTMKO edeKTy HanpsMMNeHOCTi € napamMeTp

RN —RC / R
N

o= max — ‘max
MalnbHUX 3Ha4YeHb TepMoonopy TpiLU,MHM Rmax 3a TeNnNoBOro NOTOKY, CKepo-

-100% , SIKUA BU3HAYa€E BiAHOCHY PIi3HULID MaKCu-

BaHoro Jo marepiany 3 Ginbwoto T[l, i TepMoonopy TpilwmHn R .. 3a Ten-
NOBOro NOTOKY, CKEPOBAHOro A0 MaTtepiany 3 MmeHwot T/.
Ons dikcoBaHoro koediuieHTa TennonpoBiAHOCTI rasy kg =0,01 Ha

puC. 2 NpoInNCTPOBAHO PO3MNOAIN TEPMOOMNOpPY LWinNuHU E(f) 3a pi3HOi Macu
rasy n_ag Ta OBOX HanpsMIiB TENMOBOro NOToky ¢ . bauumo, wo Tepmoonip

TPilWMHU BiNblIMA 32 NOTOKY, CKepoBaHOro Ao marepiany 3 Ginbwoto T i
3pocTae 3i 36iNbLUIEeHHsAM Macu rasy ans ABoOX HanpsMiB NOTOKY.
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Puc. 2 — Po3nogin TepMmoonopy WinvHu E()?)

Aansa pi3HVIX 3Ha4eHb Macu rasy n_/lg Ta NPOTUNEXHUX HaﬂpilMiB TennoBOro NOTOKYy q

Ha puc. 3 306paxeHo 3anexHicTb napameTpa TepMidHOI pekTudikauii &
Bi r'yCTUHWM TENMOBOro NOTOKY |47| ans Xg =0,01 i pi3HMX 3HA4YeHb MacK
rasy n_ag. MapameTp TepMiyHOI pekTudikauii 3pocTae 3 poOCTOM TYCTUHU
TEnmnoBOro NOTOKy i cnagae 3 pocTOM Macw rady. 3anexHicTb napamerpa o
Bifl N'yCTUHW TENMOBOro NOTOKY |47| € HeniHinHoto. Hanbinblumx 3HavyeHb na-

pameTp & MpuUMae 3a BiACYTHOCTI rasy ( n_ag =0) i nocTynoBo 3MeHLIyeTbCA
3i 36iNbLLIEHHsAM Macw rasy.
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Puc. 3 — 3anexHicTb napameTpa TepMiuHOi pekTudikauii O Big rycTuHn

TensoBOro NOTOKy |67| Aansa pi3HVIX 3Ha4eHb Macu rasy n_/lg

Ha puc. 4 npoinoctpoBaHo BNMMB TENMOMNPOBIAHOCTI rady Ha TepMoonip
LLNMHN E(f) Ans 3agaHoi Macwy rasy n_ag =0,0001 ta gBox HanpamiB Ten-
noBoro noToky. bauumo, 1o 3i 36inbLIEHHsAM KoedilieHTa TennonpoBigHOCTI
rasy MikdasHuin Tepmoonip cnagae ans obox HanpsiMiB TENMOBOro NOTOKY.

an LbOMy pi3HI/ILI,F| Mi>K 3HAYEeHHSIMU TepmMoonopy Onda npoTUNEeXHUX Ha-
FlpFIMiB TennoBOro NOTOKY 3MEHLLYETbCA.
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Puc. 4 — Posnogin Tepmoonopy winuuu R(x)
ANs pi3HNX 3HaYeHb KoedilieHTa TennonpoBiAHOCTI rasy Xg

Ta NPOTUNEXHUX Han pilMiB TennoBOro NOTOKY q
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Ha puc. 5 nokasaHo 3miHy napameTpa TepMiyHOI pekTudpikauii & ansa pi-
3HUX 3HaYeHb koedpilieHTa TennonpoBigHOCTI rasy Xg Ta chikcoBaHoi Macu
ragy (/m, =0.0001). Baunmo, wo napameTp TepmiuHOI pexTUdikauii 3meH-

WyeTbca 3i 36inbLIeHHsM KoedilieHTa TennonpoBigHOCTI rasy.
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Pvc. 5 — 3anexHicTb napameTpa TepMiuHOi pekTudpikauii O Bia rycTuHm

TEens0BOro NOTOKY |q_| AN pi3HuX KkoedilieHTIB TennonpoBigHOCTI rasy kg

BucHoBku. [locnimpxkeHo edekT TepmiyHoi pekTudpikauii ans Gimatepia-
NbHOrO Tifna 3 MiXX (ha3HOK LLIMMHOK 3MIHHOT BUCOTW, MOPOXHUHA SKOI 3ano-
BHEHa ifeanbHUM TENnonpoBiaHMM ra3om. Tepmoonip i TUCK rasy 3anexaTb
Bij PO3KPUTTS LLINUHK, SKEe 3MIHIOETLCS Mif Aiet0 HopManbHUX 40 MibkdasHoT
NiHii po3TaryBanbHUX 3ycurb i TenrnoBoro notoky. BignoeigHa 3apgava Tep-
MOMPY>XHOCTi 3BefeHa [0 HEeMiHIMHOI CUCTEMU CUHIYNSPHUX iHTerpo-
AndepeHuianbHUX piBHAHb BiQHOCHO PO3KPUTTA LWiNuUHK i cTpubka Temnepa-
Typu mix il 6eperamn. Ha oCHOBI aHaniTUYHO-YMCNOBOro PO3B’A3KY CUCTEMMU
npoaHaniaoBaHo BMNAMB Macu rasdy Ta koedilieHTa TenronpoBiaHOCTI rasy Ha
po3noAin TepmMoonopy LWinvHU Ta napameTp TepMivHOi pekTudikauii. Busie-
NEHO, WO TepMoonip WinuHW 3pocTae 3i 36iMbwWeHHAM Macu rasy Ta 3MeH-
LUEeHHAM Moro KoedilieHTa TennonpoBigHocTi. MNapameTp TepMivHOI pekTu-
dikaLii 3pocTae 3 pOCTOM ryCTUHM TENJIOBOro NOTOKY i cnagae 3i 30inbLueH-
HAM Macu rasy i kKoegilieHTa 1oro TensnonpoBigHOCTI.
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YK 539.3
X. N. CepedHuukas, kaHO. ¢pus.-Mam. HayK

3®PEKT TEPMUYECKOW PEKTU®UKALIUM B BUMATEPUAIE
C MEXX®A3HOW LLENbLIO NEPEMEHHOW BbICOThI,
3AMOJIHEHHON NOEANBHBLIM FA30M

U3yyeHo siBneHue Tepmuyeckon peKTudmkaumm B Gumartepmane c mexdasHon
LieNbi0 NMepemMeHHOW BbICOThI, 3arnoyIHEHON uAaeanbHbIM rasomM. BnusHue rasa Ha
TennoobmeH mexay Oeperamu LienuM CMOAENMPOBaHO TEPMOCONPOTUBIIEHUEM,
NPONOPLUNOHANbHbLIM  PackpbITUIO  TpeliMHbl. [ns  onpeaeneHus [aBrieHUs
ngeanbHoro rasa ucnonb3oBaHo YypaBHeHue Knanenpona — MenpeneeBa.
CooTBeTcTBYlOLIAasA 3ajada TepMOYMNpyroctu cBefeHa K HeNMHEeWHOW cucteme
CUHTIYNSAPHbIX MHTerpo-aAnd depeHUnanbHbIX ypaBHEHUMA OTHOCUTENIBHO PacKpbITUS
wenM M ckKadka TemnepaTtypbl Mexpay ee OGeperamu. Ha ocHoBaHuu ee pelueHus
npoaHanu3mpoBaHbl 3aBUCMMOCTU pacnpeferieHusi TepMOCONPOTUBIIEHUS LN U
nokasartens TepMMUYECKOM peKkTUdUKaLUMM OT MNNOTHOCTA TENsoBOro MOTOKa,
ko3 pMUMeHTa TennonpoBOAHOCTMU ra3a 1 ero Macchbl.

Knrodeenlie crioga: aghghekm mepmuyeckol pekmughukayuu, wesb nepemMeHHoU
8bICOMbI, MepMoconpomusrneHue, 0asneHue, udeasnbHbil 2a3.

UDC 539.3
Kh. I. Serednytska, PhD (Phys.-Math.)
EFFECT OF THERMAL RECTIFICATION IN BIMATERIAL
WITH AN INTERFACE CRACK OF VARIABLE HEIGHT FILLED
WITH IDEAL GAS

The phenomenon of thermal rectification in a bimaterial with an interface crack
of variable height filled with gas is studied. The effect of gas on the transfer of heat
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between the crack edges is modeled by the thermal resistance which proportional to
crack opening. To determine the pressure of an ideal gas, the Clapeyron-Mendeileev
equation is used. The corresponding thermo-elasticity problem is reduced to a
nonlinear system of singular integro-differential equations for a crack opening and a
temperature jump between the crack edges. On the basis of its solution, the
dependences of the distribution of the thermal resistance of the crack and the
thermal rectification indicator on the density of the heat flow, the thermal
conductivity of the gas and its mass are analyzed.

Keywords: thermal rectification effect, crack of variable height, thermal resistance,
pressure, ideal gas

The transfer of heat through connected elements essentially depends on
the thermomechanical parameters of the bodies, the applied loads, the geo-
metric characteristics of the surfaces and the properties of the filler gap be-
tween them. In the works [9], heat transfer between conjugate surfaces of
bodies was studied in the presence of a medium in the interface gap. It is
shown that the heat transfer is not ideal due to the contact surface of the
bodies, but through the medium which is filled interface gaps. It is estab-
lished, that for materials with different thermomechanical properties there is
a phenomenon of thermal rectification, which consists in the dependence of
the contact thermal resistance on the direction of the heat flow. For the con-
tact of two bodies with rough surfaces, the phenomenon of thermal rectifica-
tion was experimentally investigated in [6], in which the effect of gas on the
heat exchange between bodies was studied. Theoretical studies of thermal
rectification concern the contact of elastic bodies with surface grooves filled
with thermal conductive medium and textured bodies in the presence of
inter-contact gas [5, 7]. The effect of the gas on heat exchange between
surface gaps is taken into account by contact resistance which is directly
proportional to the gap height and inversely proportional to the filler thermal
conductivity. Similar problems arise also in the study of the thermo-stressed
state of bodies with heat-permeable cracks [1 — 4, 8]. In the paper [1] the
temperature field in a homogeneous body with a circular crack with a pre-
determined thermo-resistance is studied. The thermo-stressed state of a bi-
material body with an interface open crack was investigated [8], provided
that its thermal resistance does not change during loading. In the works [2, 3]
studied the thermo-elastic behavior of bimaterial with interface filled cracks
provided that the thermal resistance is proportional to the crack opening and
change under the action of mechanical and heat loads. In these works, the
effect of thermal rectification was discovered. The crack opening changes
when the direction of the heat flow is changed to the opposite. In this case,
only the thermal conductivity of the filler was taken into account and neg-
lected by its mechanical influence.

In this paper, we investigate the effect of thermal rectification in a bima-
terial with an interfacial crack of variable height, filled with a thermo-
conductive gas, taking into account its pressure on the crack edges. The
corresponding thermoelasticity problem is reduced to a nonlinear system of
singular integro-differential equations for the opening crack and the jump of
temperature between the edges. For its solution, the analytical-numerical
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procedure for solving the thermo-elasticity problem for a bimaterial with an
interface crack filled thermal conduction medium [2], was adapted. The influ-
ence of the density of the heat flow, the mass of the gas and the coefficient
of its thermal conductivity on the distribution of the thermal resistance of the
crack and the parameter of thermal rectification are analyzed. It was found
that the thermal resistance of the crack increases with increasing mass of
gas and decreasing the coefficient of thermal conductivity of the filler. The
parameter of thermal rectification increases with the increasing the density of
the heat flow and decreases with increasing the mass of gas and the coeffi-
cient of thermal conductivity of the gas.
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