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CYMICHA ISl 3rNUHY 3 PO3TAMOM I30TPOMHOI NJTIACTUHU 3
HACKPI3HOIO TPILLMHOIO 3A BIACYTHOCTI KOHTAKTY il BEPETIB
1 3 YPAXYBAHHAM NINACTUYHUX 30H TA 3MILHEHHA MATEPIAITY
B il BEPLLMHAX

Hocaidaxceno 3a0auy npo KOMOIHOBAHUL 32UH 3 PO3MALOM T30MPONHOT NAACNMUHU 3
HACKPIZHOO MPIWUHOIO POZNOOIIEHUMU 32UHAALHUMU MOMEHMAMU MA 3YCUMMAMU
HA HecKIHueHoCcMi 3a gi0cymuocmi konmaxkmy ii 6epezié i 308HIUWUHBOZO HABAHMA-
HCeHHA HA HIU, ale 3a4 HAABHOCMI NAACMUYHUL 30H Y 11 6ePUWUHAX Ma 3 YPAXY8aH-
HAM 3MIYHEHHS mamepiary, Oe sUKOHYytOoMbCA Yymosu naacmuynocmi Tpecka y 8u-
21801 M0BePITHEe8020 WAPY YU MAACMUYHOZO WaPHIpa. I3 suxopucmanram Komn-
NeKCHUX NOMeHYIaAl8 NAoCcKoT 3a0aul ma KAACUUHOT MeoPli 32UHY NAACMUH OMPU-
MAHO aHaMiMUUHUl Po3e’a3ox 3adaui Yy kaact PYHKYIU, 00MeHceHUX Y 8ePULUHAX
naacmuyHux 30h. Ompumaro s3anexrcHocmi 04 8USHAUEHHS 008HCUHU NAACTNMUYHOTL
30HU Ma Po3KpumMmMsaL Mplwuru y it sepuwunar. BuKoOHAHO iX YucaA08uUl aHai3 34
PIi3HUX napamempis 3adayi.

Katouoei caosa: naacmuna, mpiwura, NAGCMUYHL 30HU, Yymosu naacmuunocmi Tpecka,
KOMNAEKCHT NOMEHYLIANU, 3MIYHEHH mameplany.

COBMECTHOE Ll,EI?ICTByIE U3rMBA C PACTAXXEHUEM U3OTPOMHOW NNACTUHbI CO
CKBO3HOU TPELUMHOM NPU OTCYTCTBUUN KOHTAKTA EE BEPEIOB U C YYETOM
NNACTUYHbIX 30H U YNPOYHEHUA MATEPUAIA B EE BEPLLMHAX

Hccaedosara 3a0aua 0 KOMOUHUPOBAHHOM U3ube ¢ pacmsicerHuem U30OMpPONHOU NAacCmu-
HbL CO CKBO3HOU MPewuHol pacnpedeseHHblm ULUOAIOUWUMU MOMEHMAMU U YCUAUIMU
Ha 6eCKOHewHOCmU MPU OMCYMmCmeuu KoOHmaxma ee 6epecos u @HewHel HAZPY3KU, HO
NPU HAAUHUU NAACTNULHDBLL 30H 8 ee 8ePUUHAX U C YUemom YnpourHerus mamepuaia, 20e
8bINOAHAIOMC  Ycaosus naacmuynocmu Tpecka 6 eude mMOBEPLHOCMHOZO CAOSL UAU
naacmuunozo wapHupa. C UcCnoab3osaHuem KOMNACKCHBLL NOMEHYUAL08 NAOCKOU 3a0auu
U KAACCUUECKOU Meopuu u3zubda nAaCMuH MNOoAYUeHO AHAAUMUUECKOe peuleHue 3adauu 8
Kaacce PYHKYUL, 02PAHULEHHBLET 8 8ePUUHAX NAACMUUHBLL 30H. TToayuenbl 3a8ucumocmu
O0as onpedenerHus OAUHBL MAACTMUUHOU 30HBL U PACKPBLMUE MPEUUHBL 8 ee 8ePULUHAX.
ITposeder wucaeHHbL AHAAU3 NPU PAZHBLL NAPpamempax 3adauu.

Katouesvie caosa: naacmuHra, mpewura, niacmuiisvie 30Hbl, YCcio08usl naaCMmuLHocmu
Tpecwa, KOMNAEKCHbLE NOMEHYUANLbL, YNPOUHEHUEe mamepuaia.

THE COMBINED ACTION OF BENDING AND TENSION OF AN ISOTROPIC PLATE CONTAINING A
THROUGH-THE-THICKNESS CRACK WITHOUT CONTACT OF ITS FACES WITH REGARD FOR
THE PLASTIC ZONES AND MATERIAL STRENGTHENING AT ITS TIPS

The problem of combined bending with the tension of an isotropic plate containing
through-the-thickness crack by distributed bending moments and forces at infinity is
studied. The crack faces are free of external load and do mot contact. The plastic zones
forms in the crack tips with regard for the material strengthening, where the Tresca
plasticity conditions in the form of a surface layer or plastic hinge are satisfied. Using
complex potentials of the plane problem and the classical theory of bending of the plates,
an analytic solution to the problem in the class of the functions bounded in the tips of
plastic zones is obtained. Relations for determining the lengths of the plastic zones and
crack opening displacements near the crack tips are obtained. Numerical analysis for
various parameters of the problem is conducted.

Key words: plate, crack, plastic zones, Tresca plasticity conditions, complex potentials,
material strengthening.
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