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Bukopucranns BUpoOiB i3 KOMIIO3UTHUX MaTepialiB y PeKUMaXx, 3a SIKHX OK-
peMi KOHCTPYKITiFHI eJIeMEHTH MOXYTh HaOIMKATUCH IO TPAHUYHUX CTaHIB, BUMa-
TaroTh JIOCIIPKEHHS HAIIHHOCTI 1X eKCIDTyaTarii. 3 I[i€F0 METOFO I Ha eTarli mpo-
€KTYBaHHS JOIJIBHO 3[IHCHIOBATH MIBUJAKY IONEPEIHIO OIIHKY iX TPIIIMHOCTIH-
KOCTI, HE BJIAIOYHMCH 0 MPOIEAYp HaTYpHOTo abo YHCIIOBOTO MOJICIIOBAHHS, 3aT-
patHux (inaHcoBo abo 3a yacoM. Y IbOMY BHINAJKy KOPHCHHUMHU MOXYTb CTaTH
HaOJMKEH] aHaTITHYHI MOJIEN, SIKi B IOCTaTHIH Mipi BpaXxOBYIOTh MEXaHI4Hi BJac-
THUBOCTI MaTepiajliB KOMITO3UTHOTO 3’€JJHAHHS 1 JIO3BOJISIOTH IIBUJAKO OTPHMATH
ToTepe/IHi OIIHKK YMOB 3apOJUKEHHS 1 IIOIIMPEHHS TPILHMH Y CKJIQJI0BUX YaCTHHAX
BHpPOOY.

Mogenb, po3BHHYTA B I1iii pOOOTI, CTOCYETHCS JAOCIIKEHHS TTOBEIHKH MiK-
(ha3HOI TPIIMHY 32 YMOBHU KBa3iKpUXKOT'O PYHHYBaHHS OJTHOTO 3 MaTepiajiiB 3’€[-
HaHHS 1 Iepe0avae BU3HAUCHHSI TAPAMETPIB MaJIOMAaCIITaOHOT 30HU TIEpeApyHHY-
BaHHs Oiysl BepIIuMHU TpilnHHM. Lle € akTyanbHUM Ui IPOrHO3YBaHHS MOBOPOTY
TPILMHY BiJl MEXI1 MOJUTYy MaTepialiB, 0 € MEHII BUBUYCHNUM SIBUIIEM ITOPIBHSHO 3
MiK(pa3HUM MOMUPEHHAM TPIIIUH. 3 II€I0 METOI C(POPMYILOBAHO MAaTEMATHUYHY
MOJIENIb 30HH TIepeipyHHYBaHHS, sIKa B YMOBaX IIOCKOT AeopMallii MOmHPIOETHCS
3 BEpUIMHHU MiXK(pa3HOT TPIIMHM ITiJ] KyTOM JIO0 IUIOCKOI MEXI IMOAITY IBOX Pi3HHX
OJTHOPITHUX 130TPOITHHUX MaTepiaiiB. Marepiai, B IKOMY ITOIIUPIOETHCS 30HA, PO3-
TISIIAETHCS. SIK KBa3iMpPY)KHUH, TOAI SK IHIIMH Marepiasl BBAXKAETHCS MPYKHUM.
KBazinpyxHicTh mepmoro marepialy o3Hayae HOro JiHIHHY MpPYXHICTH BCIOMM,
KpiM 30HU IepeapyHHyBaHHSI.

Bigmosimao mo moneneit JleonoBa—Ilanacroka i Jlaraeiina 300y nepeapyiHy-
BaHHJ MMOJAHO JIHI€I0 PO3PUBY HOPMAIBHOTO 1 JOTHYHOTO MEPEMIIICHHS, Ha SKil
BHUKOHYETBCSI yMOBa MilTHOCTI THITy Mizeca—Ximna
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Iie 01, 71 — OTIOPY BiJJPUBY Ta 3CYBY MEPIIOTO MaTepiaay BiAMOBIIHO.

3amady nMpo BU3HAUCHHS TapaMeTpiB 30HM 3BEJCHO JI0 BEKTOPHOTO (YyHKIIiO-
HaJbHOTO piBHsAHHS Binepa—I'omda, 1 sxoro 3HaHICHO HAOIWKEHUIN aHATITHY-
HUH po3B’;1301< 3 OTPUMAHOTO PO3B’SI3Ky BHMBEJIEHO PIBHSHHS IS poO3paxyHKy
JIOBXXHHH 1 OplCHTaHll 30HU nepez[pyHHyBaHHa (1)2130301"0 KyTa HarpyKeHb i
IIBUIKOCTI BUBLIBHEHHSI CHEPTii B 30HI Ta PO3KPUTTS TPIIIUHY y T BepimHi. Bka-
3aHUX BEJIMYWH BUSBISIETHCS IIIKOM JIOCTATHBO /ISl ITPOTHO3YBAHHS HAIPSMKY
MOMIMPEHHS! TPILMHY Ta YMOB il 3pyIIeHHSI.

Jls imocTparii MOXIMBOCTEH MOJesTi BAKOHAHO YMCIIOBUH aHalli3 ImapameT-
PiB 30HU IepeipyHHYBaHHs B KiHIIl BHYTPIIIHBbOI Mi>K(a3HOI TPIIIMHN Y KyCKOBO-
OJTHOPIIHIN IIJIONIMHI MpH Ti HAaBaHTa)KEHHI PIBHOMIPHO PO3IMO/AITIEHMMH TaHTEHIIi-
TbHUMH 1 PO3TATYBAJHHUMH HOPMAJIBHUMH 3YCHJUIIMH. BHSBIEHO CyTTeBHIA
BIUTHB Ha JIOCHTI/DKyBaHi mapamMeTpu ()a30BOrO KyTa 30BHINIHROTO HABAHTAXKEHHS 1
BiJJHOIIIEHHS OIOPY BiJPUBY /IO ONOPY 3CYBY Marepiaiy, B SKOMY PO3BHBAETHCS 30-
Ha nepeapyiiHyBaHHs. [lokazaHo, 110 B yMOBax JBOBICHOTO IPOIOPLIHHOTO Ha-
BaHTa)KCHHS KyT HAXWITy 30HU JIO MEXIi MOJUTY MaJIO 3MIHIOETHCS MPH 30UTBIICHH]
HABaHTa)XEHHS 1 MOXKE CIIY’)KUTH B SIKOCTI IIPOTHO30BaHOTO KyTa IOBOPOTY MiX-
¢a3Hoi TpimuHu. [IposeMOHCTPOBaHO MOXKIIMBICTE Tepe0adyeHHs] YMOB 3pYIICHHS
TPIIMHU B paMKax PO3BHUHYTOI MOJIeJi Ha OCHOBI KPHTEpilO IIBHJKOCTI BHBUIb-
HEeHHs1 eHeprii. 3acTocyBaHHS MOJIEIN /IO aHAJI3y OKPEMHUX EKCIIEPUMEHTAJIbHUX
PE3YIBTATIB MIOA0 TOBOPOTY MixK(a3HOT TPIMHU 3aCBIYMIO SKICHE i, YACTKOBO,
KUTBKiCHE y3TOJKCHHS 3 HIMH Ta BKa3aJl0 Ha HEOOXITHICTB /I KBa3iKPUXKUX Ma-
TepiaNiB OJAHOYACHOTO ypaxyBaHHS KPUXKOTO 1 MJIACTUYHOIO MEXaHi3MiB pyHHY-
BaHHSL.

ON THE MODEL OF INTERFACE CRACK KINKING FROM THE INTERFACE OF QUASI-
ELASTIC MATERIALS

To predict the kinking of an interface crack in a quasi-elastic material under plane strain
conditions, a mathematical model of the process zone is formulated. In this model, the pro-
cess zone extends from the tip of the interface crack at an angle to the plane interface of two
homogeneous isotropic materials. In the process zone, the strength criterion of the Mises—
Hill type is fulfilled, which implies a quasi-brittle mechanism of fracture. Determining the
zone parameters is reduced to the Wiener—Hopf vector functional equation, for which an
approximate analytical solution has been found. Equations are derived for calculating the
length and orientation of the process zone, the phase angle of stresses, the amount of energy
dissipation in the zone, and the crack tip opening. Under biaxial load conditions, a numeri-
cal analysis of the process zone parameters dependence on the loading values and the cha-
racteristics of the bounded materials was carried out. It is found that the studied parameters
are significantly influenced by the phase angle of the external load and the ratio of the ten-
sile strength to the shear strength for the material in which the process zone develops. The
analysis of experiments on the kinking of the interface crack showed the possibility of using
the developed model in studying the fracture of some composites of quasi-elastic materials.
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