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MATEMATUYHA MOAEIb .'_I'EPMOI'IPV)KHOII' NOBEAIHKW TINA 3 YPAXYBAHHAM
NOo3A0BXHbOI TENJIOMPOBIAHOCTI BEPETIB TPILLWHU

XpuctuHa CepegHuLpka
[HCTUTYT NpuknagHux npobnem mexaHiku i matematuku im. A.C. Migctpuraya HAH Ykpainu,m. Jlbgis

VYpaxyBaHHs IOBEpXHEBHUX €PEKTiB i HEOAHOPITHOCTEN MPH ITOCTIKEHI KOH-
TaKTHOI B3a€EMOJIi TiI MOTHBOBAaHE 3MCHIICHHSM PO3MIpiB €NEMEHTIB 3’ €JHAHHS
KOHCTpYKIiH. Ha Mexi KOHTaKTy TiJ1 BAHUKAIOTh Te(EKTH, IO 3YMOBIIOIOTH 3MiHY
TEMIIepaTypy Ta HAMPYKEHb 1 MOXKYTh MPU3BECTU JI0 BTPATH MIIIHOCTI 3’€{HAHHSI.
BaxuBuMm (akTopoM Ipu [bOMY € Nepejaya Teria Yyepe3 HOBEpXHIO KOHTAKTy,
sIKa MOKe OyTH 3yMOBJIEHA HasiBHICTIO TIOBEPXHEBHX IIapiB ab0 3aroBHIOBaYA Jie-
¢exry. Tyt 3ampornoHOBaHO MaTeMaTHYHY MOJENb TEPMOIIPY>KHOI MOBEAIHKHU Tija
3 TPINIUHOIO 3 YPaxXyBaHHIM MMO3/J0BXKHBOT TEIUIONPOBIIHOCTI 11 OeperiB.

Po3risnaemMo onHOpigHE MJIOCKE NMPYKHE TLIO, B IKOMY B3/I0BXK HECKIHYEHOT
CMYTH pO3TalllOBaHa TPILIMHA JIOBXUHOK 2a . BBaxkaeMmo, 10 peyoBHHA, KA MO-
)K€ TIOTPAINUTH Y TPILIMHY, HE MPOBOAUTH TEIUIO, a OEperu TPIlWHU TOKPUTI TOH-
KMMH TUIBKaMH, fIKi HaJiJIeHi MO3/0BXHbOIO TEIIONPOBiaHicTIO A . BBaxkaemo,

IO IUTiBKY HE YHHATH ONOPY Ae(OpMYyBaHHIO TiNla i Oepern TPIMWHU € BUTBHUMHU
BiJl HampykeHb. Ha HECKiHYEHHOCTI 0 Tijla MPHUKIAJICHO CTAlliOHAPHHUHA OTHOPIM-
HUH TETUTOBUH MOTIK ¢ 1 pO3TATabHE PIBHOMIPHO PO3IIOAiJICHE HABAHTAXXEHHS P .

Mix Geperamu TpIlIMHU BUKOHYETHCS YMOBA HEi/I€alIbHOTO TEIIOBOIO KOH-
TaKTy, sSIKa BU3HAYAE BIZIOMY B JITEpaTypi MOJENb BUCOKO MPOBiAHOT TpilnHH [2]:

* (- . ) .
Max_z(T (x,0)-T (x,O)j+qy(x,0)+qy(x’0):0. )

Tyr T — temnepatypa, g , — HOPMajlbHa KOMIIOHEHTA TEIIOBOIO MOTOKY, BEpXHI

iHgexkcn ,,+” 1 ,,-” TMO3HAYalOTh TPAHWYHI 3HAYCHHS (QYHKIIH Ha BEPXHBOMY 1
HIDKHBOMY Oepe3i TpiliHY.

BuxopucToByroun MeToa KOMIDIEKCHHX TOTeHIiamiB [1] Ta BpaxoByrouu
YMOBH BiJICYTHOCTI Hamlpy>KeHb Ha AUIAHII TpimuHA 1 yMOBY (1), chopmynsoBany
3aJja4y TepMOIPY>KHOCTI 3BEJCHO 10 CHHTYJISIPHUX IHTErpo-AnudepeHialIbHUX PiB-
HSIHB BiTHOCHO QyHKIIA y(x) 1 A(x):
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a !
1 ¢ h(t)dt 1-v
L2 512V, xj<a, hza) =0, 3)
b t—x G

ne A — xoe(illieHT TeIIONpOBiTHOCTI, Vv — koedimient [lyaccona, G — mMoayIib
3cyBy Marepiany Tina; y(x) — cTpuOOK TeMiieparypu MiX Oeperamu TpilllMHHU,
h(x) — pO3KPUTTS TPIIINHU.

PiBasiHHS (3) pO3B’sI3aHO AHANITHYHO i PO3KPHUTTS TPIMIMHU BH3HAYCHO Y
SBHOMY BHUIJIAIi. PiBHsAHHA (2) pO3B’s3aHO YHMCIOBO, 3a JOIOMOTOK MOJAHHS
cTpubOKa Temmepatrypu depe3 noiiHomu YeOmmeBa. Ha ocHOBI oTpumaHHX po3-
B’S3KIB IIPOAHATI30BAHO 3JIC)KHOCTI PO3KPUTTSA TPINIMHU BiJ PO3TATYBAIBHOTO
HaBaHTAXXCHHS Ta CTPHOKAa TEMIepaTypH BiJ TEIJIOBOTO MOTOKY i1 KoedirieHTa
HO3I0BXKHBOI TEIUIONPOBiIHOCTI. J[OCHiIKEHO PO3NOALN TEIUIOBOTO MOTOKY 4Yepes
TpimyHy. Bu3HaueHo KoedillieHTH IHTEHCUBHOCTI HOPMAJIBHUX 1 JOTUYHUX HaIpy-
JKEHb B OKOJII KiHIIIB TPIIUHH.
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MATHEMATICAL MODEL OF THE THERMO-ELASTIC BEHAVIOR OF A BODY TAKING
INTO ACCOUNT THE LONGITUDINAL THERMAL CONDUCTIVITY OF CRACK’S FACES

The thermoelastic behavior of a homogeneous body with a crack, the faces of which are
endowed with longitudinal thermal conductivity, has been studied. At infinity, a uniform
heat flow and an evenly distributed tensile load are applied to the body. Heat transfer
between crack surfaces is taken into account by the condition of non-ideal thermal contact
according to the model of highly conductive crack. The problem of thermo-elasticity is
reduced to singular integro-differential equations for the crack opening and the temperature
jump between the crack edges. The influence of longitudinal thermal conductivity on the
temperature jump between the cracks faces is analyzed. The crack opening at a given tensile
load is determined. Stress intensity coefficients near the crack ends are determined.

138



