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MPO CNOCIb 3HAXOOXEHHA MAPAMETPIB
PYUHYBAHHA ONA TPILWMH MDK ABOMA MATEPIANTAMU

3anponoHoBaHa Mopenb Afsi BU3HAaYeHHA NapameTpiB PyMHYBaHHA TPIWMWHU
3CyBY, WO BUHUKAE Ginsi KYTOBMX TOYOK ObGnacTi, CKnageHoi i3 ABOX Pi3HOPIAHMX
NPSIMOKYTHUKIB pi3HOro poamipy. Mogenb ocHoBaHa Ha BBeAEeHHi 30H NNacTUYHOCTI
Ha NMPOAOBXEHHI TPIWWHM Ta 3HaXOAXEeHHi NoKanbHOI Ta rnobanbHOI CKNagoBUX
WBMAKOCTI 3BiNbHEeHHA eHeprii. Komb6iHauwia uux cknagoBux pAo3Bonsie 6e3
3HaAXOMKEeHHS1 JOBXWHU NMJIACTUYHOI 30HM 3HAUTU HEOOXIAHUIA KPUTUYHMIA NapameTp,
Wo BU3Ha4ya€e poO3BUTOK TpiwmHWU. [lligTBepaXXeHHs 3anponoHOBaHOI METOAUKU
NPOAEMOHCTPOBaHO LUNIAXOM 3aCTOCYBaHHA aHarnorivyHoi Moaeni Ansa TpiwmHn Tuny |
B oAHOpiAHOMY MaTepiani.

Kmroyoei cnoea: 6imamepian, mpiwuHa Mk 0eoma Mamepianamu; 30Ha
rnepedpyLiHy8aHHsI.

BeTtyn. JocnigjkeHHA BHYTPILWHIX Ta MiXgasHnX TpiLuH € nepLloveproBo
Ba>XNMBMMW A8 NPAKTUKN, OCKINbKM Taki AedeKTn YacTo € NPUYNHOI Mexa-
HiYHVMX PpYMHYBaHb KOHCTPYKLiN. ICHye Kinbka KpuTepiiB pynMHyBaHHS, LO
BM3HaYalTb MOXIUBICTb PO3BUTKY TPILLMHKU, cepel SKMX Big3HauYMMO eHep-
reTMdHUA Kputepin pidpditca [6] Ta aedopmauiiHun kputepin JleoHosa —
MaHacioka — [argenna [2, 4]. OeTtanbHe oGroBopeHHs AedopmauiiHoro
KpuTepito npoBeaeHo B [3], a Anga TpilmMHM MK ABOMa maTepianamm MOXmnu-
BOCTi MOro BUMKOPUCTaHHA npoaHanisoBaHi B [1]. Peanisauis eHepreTtn4Horo
KpuTepito Ans TiN CKIHYEHHUX PO3MIpiB 3apa3 Han4vacTille NpoBOAUTLCS 3
BMKOPWUCTaHHAM iHBapiaHTHOrO iHTerpana YepenaHosa — Panca ta metoay
ckiHyeHHuXx enemeHTiB (MCE). B gaHin poboTi npogemMoHCTpoBaHO ChifnbHe
BMKOPUCTAHHA BKasaHWX BULLE KPUTEPIIB Ta BKa3aHi cnocobu 3HaXOmXeHHs
LUBWUAKOCTI 3BiNIbHEHHSI eHepril 3 iX BUKOPUCTaHHAM.

Tpiwmna Tuny L. Onga intoctpauii MeToguKM, WO NPONOHYETLCH, PO3rns-
HEeMO MoZenb, aHanoriyHy o mogeni JleoHoBa — MNMaHactkoka — Jargenna [2,
4], aka Gyna pos3BuHYyTa MNPV AOCNIAXEHHI MMAOCKOr0 HarnpyXeHoro CTaHy
TOHKOi NNacTuHM 3 TpiwnHOW. Bigomo, o B LboMy BUNaAKy Ha NPOAOBXKEH-
HSX TPILLMHN PO3BMBAKOTLCHA TOHKI 30HW MAACTUYHOCTI i 3HaYUTL PaKTUYHO
3afada crae npyxHo-nnactu4How. Arne meTod, 3anpornoHoBaHun B [2, 4]
[03BOSISIE 3BECTU MPYXHO-MNACTUYHY 3agadvy A0 3adadi MiHiMHOT MeXaHiku
PyWHYBaHHA 3 HEBiJOMOW [OBXWHOK 30HW OcCrabneHux MiK4aCTUHHMX
3B’A3KIB (NepeapyriHyBaHHS), KO MOOENIOETLCSA 30Ha NNACTUYHOCTI.

Ons onucy uiei mogeni, po3rnNsHEMO CrnoYaTKy HECKiHYEeHHY OOHOPIAHY
i30TpOMHYy nnacTuHy nocnabneHy i30fbOBaHO MPAMOSIHIMHOK TPILLMHOK
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2[0 (puc. 1). Hexalh y HeckiHYeHHO BigganeHux ToYKax MracTUHU MpuKna-
[OeHi 30BHILWHI po3TAryBanbHi HaMpPyXXeHHA p, HanpaefeHHi nepneHankyns-
PHO A0 MNiHil pO3MiLLEHHS TPILLMHK.

BigHecemo U0 nnacTuHy A0 NPSMOKYTHOI CUCTEMW AeKapTOBUX KOOpAW-
HaT xOy, BBaXawuu, WO TOBLUMHA MIacTUHW AOPIBHIOE OAMHMLI, a TpiuHa
po3TalloBaHa B3OOBX OCi x Ha Bigpi3ky |x| Slo (puc. 1). 3asHauumo, LwWwo
AKMMK 6 Manvmm He Bynn HanpyXXeHHs p, B OKOMi KiHUIB peanbHOi TPiLLMHK
HanpyxeHHs o, (x,O), BM3Ha4YeHi mMeTodamu JiHINHOI Teopii MpPYXHOCTI,

nepeBULLYIOTb MeXi KpUXKOl MILHOCTI matepiany, Tob6TO B Ui YacTuHi Tina
BUHMKaOTL 06nacTi nocnabneHunx 3e’a3kis. 3 cMMeTpii 3agadi Ta BnacTuBoc-

Ten 5c -mogeni [3], ui obnacTi MoxHa po3rnagaTu ik po3pian B3GOBX OCi X
npu l0 S|x|£l, NPOTUNEXHI Bepern SKUX MPUTATYIOTLCA 3 HaMnpyXXeHHSIM

O, . 3Ha4YeHHs napameTpa | € HeBipoMUM.

TP I r eI rerererIrnss

A A A A A A A R A R A AR

Puc. 1 — TpiwuHa B ogHopigHOMY MaTepiani 3 obnactamu
nocnabneHnx MiXkK4aCTUHHUX 3B’AA3KIB

Taknm YnHOM, 3afava Npo HanpyxeHo-AedopMoBaHuA cTaH B nnac-
TUHI 3 TPILWMHOK 3BOAUTLCA A0 HACTYNHOI 3agadvi MareMaTtu4Hoi Teopii npy-
XHocTi. B npyxHin nnowmHi xOy (puc. 1) mMaemo po3pi3 [OBXWMHOK

21 (—l <x< l) . Ha noBepxHi Lboro pospisy gie HanpyxeHHs
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0, |x|$lo;

7, (x.0)=0; o,(x0)= { (1)

a B HECKIHYEHHO BigganeHuX ToukaxX MIOLNHU O'y(x,oo)=p. BigHimatoun

0y, Iy S|x|£l,

Bi, HanNpy>XeHoro cTaHy, KM Npu LbOMY BUHUKaE, OQHOPIOHUA HAMpPYXeHUN

CTaH o =rxy =0, o-y (x,y)=p, OTPUMAEMO OESAKUA OOMOMIXKHUA Hanpy-

KEHUN CTaH, 3HMKaKYUN Ha HECKIHYEHOCTi. Ha noBepxHi po3pi3y Len cTaH
BM3HAYaETbCSA rPaHUYHNMN YMOBaMu

-p, |x|£lo;
90 :09 , 50 = 2
R @

a Ha HeCKIHYEHHOCTi BCi KOMMOHEHTWM [OMOMIXKHOIO HanpyXeHoro CTaHy
NpAMYIOTb A0 Hyns.

Po3B’a30k chopMynboBaHOi 3agadi NiHIHOI MexaHiku pyWHyBaHHA Ha-
BeaeHun B [2, 3]. 3okpema, nepemilleHHs BepXHboro Gepera TpilMHM Ta
HOpManbHe HanpyXeHHs Ha il NPOOBXEHHI BU3Ha4arTbca hopmynamm

v(x,0) = 27mepN 1> — x* + coy X
} {(x 1Ol )~ (5 + 11ty )~ 447 — 22 arCCOSITO}, @)
|x| <l

/
Uy (x,0)= %{7[(}7 —0y )(x— Vx? =12 )+ 20'0x arcsinTO +

aNx- =1
1> —xl 17 +xl
+onVx° =17 x| arcsin———— —arcsin——— |}, >/, 4
“ov* { 1Gi—1y) l(x+lo)}} b @

ae

2 2 2472 2
1" =xE -7 —x" " =-¢ (Ix|£l)

c=i,r(1,x,§)=1n
nE 12 —xE+ 12 =x2 1% = &2

()

Ha ocHoBi dhopmynu (4) koedilieHT iHTeHCcMBHOCTI HanpyxeHb (KIH)
K, = Xll_i)rgr}()JZﬂ(xl -1,) 0,(x,,0)

BU3HA4YaETbCA d)opmynmo

20 /
K, :\/E(p——oarccos%} (6)

T
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a Ha ocHoBi opmynu (3) nepeMilleHHs BepxHbOro Gepera TpilwMHK B il
noyaTKOBIl BEPLUNHI HACTyMNHe

/
v(l,,0) = 27epA|I” =[] + co, {—2101“(1,)@ ~1) =4I =%’ arccos7°} ,
Lo Nicns NepeTBOpeHb NPUBOAUTL 40 BUPA3y

2 I} I}
v(l,,0) = 2c{7z,/12 -1 (p— ZO arccosTOj—ﬂOO'O ln7°}. (7)

BpaxoBytoun, wo npn x —>71+0

K 2 l
o-,,(x,O)z—lz(p—ﬂarccos—oj / ! ,
27z(x—l) 7 L)\ 2(x=1)
anpm x —>1-0
, IR l
v'(x,0) =2¢| 20, arccos——rp ,
/ 2(I—x)

O[lepPXYEMO, O WBUAKICTL 3BiNbHEeHHs eHeprii (LU3E), nos’asaHoi 3 KIH K,
BM3HaYaeTbCs POPMYIIOHD:

G, =K} .

3rigHo 3 TepmiHonorieto po6otn [5] us cknagoBa Ha3MBaETbLCS JlOKallb-
Hoto LUIBE. Cknapnosa x LU3E, 1o nos’dA3aHa 3 HanpyeHHAM o, , HacTynHa:

P-r 2
G, =20,v(l,,0) = 4co, ETKI —-8cl,o, lnT .

Lis LWW3E BusHavaeTbcst po6oTO0, BUKOHAHOK HaMpPy>XeHHSM o, Npu po-

3puBi MaTepiany Ha NPOMDKKY (lo,l) . 3rigHo 3 [5] us cknagoBa Ha3MBaeTbCA

rnobansHoto LLSE.
MoBHa BenuunHa LWU3E Bu3HavyaeTbcst hopmyrioto:

G=G +G,. 8)

HanpyxeHHs o, (x,0), npeactasneHi copmynoto (4), npu AOBifbHOMY
3Ha4YeHHi napameTpy / € HeobMmexeHnM, aKWwo x — [ . Ane BBaXawuu, Lo
x =1/ i NpMPIBHIOYN OTPUMAHUI B LbOMY BMNaAKy BUpa3 B irypHUX OyXx-
Kax (4) A0 Hyns, OTPMMYEMO HaCTynHy OpMynu Ans BU3HAYEeHHS napameT-
pa L, npu sikomy o, (x,0) € obMexeHnm:
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L =1,sec X 9)
20,
B 1abn.1 HaBegeHi sHaveHHa G, G, Ta G, OTpUMaHi ANa pisHMX 3Ha-
YeHb [, WO BMGMpanuce 3 mpomixky [l L], npu I, =1m, p=10°Pa,
o, =20p . B ubomy Bunagky L =1.00309%, G=G, =157.24 H/mnpu [ =1,

G=G,=157.08 H/mnpu [ =1,.

Tabnuusa 1 — 3MiHa nokanbHoiI Ta rno6anbHoi L3E
npm [, =1m, p= 10° Pa, 0, =20p Ta pi3HUX NonoxeHHsAX Toukn [ € [10, l*]

10°(-1,)/1, | G, Him G,, Him G, Him
0 157.08 0 157.08
0.31 73.3857 83.7322 157.118
0.62 47.949 109.199 157.148
0.93 32.091 125.081 157.172
1.24 21.189 136.002 157.192
1.55 13.4543 143,754 157.208
1.86 7.96726 149.253 157.22
2.16 4.18337 153.046 157.23
247 1.74744 155.489 157.236
278 0412837 | 156.827 157.24
3.09 0 157.241 157.241

Ak BugHO 3 Tabn. 1 3HayeHHa G, oTpuMaHi Ons 3HayeHb [, Lo 3Haxo-
OATbCA B NPOMIKKY [IO,Z*] NPaKTUYHO He BiApi3HATbCS Big 3HavyeHb G B
KpaliHix Toukax BKa3aHOro Bigpiska, T06To G € NpakTU4HO iHBapiaHTHUM Mo
BiJHOLLEHHIO A0 NMOMNOXEHHS TOYKM [ .

Cnig Takox BiA3Ha4UTW, WO ONA PiSHUX 3HAYeHb O, BEMUYUHK /., LIO
BmaHaqawam dopmynoto (9), Takox OyayTb pisHUMKW, ane BenuyMHa

=20,6,, e o0, =2v(l,,0) , e rnobanesHoto LLI3E i € BennMunMHO0 NocTin-
Hoto. BoHa gopiBHoe nokanesHin LWWSE gna signosigHoi TpiwmHm MpidhdiTca.

3cyBHa TpilWwmHa. AHanoriyHMM aHania MoXxHa NpoBecTU AN TPILLWHW,
npu gedopmadii AKOI BU3HAYanbHUMKU € 3CYBHi HanpyxeHHs. Po3rnsHemo
ONs UbOoro 3agavy, cxema sikoi 306paxkeHa Ha puc. 2. TobTo Mae MicLe KOH-
TaKT OBOX i30TPOMHUX MPAMOKYTHUKIB 3 MEXaHiYHMMU XapakTepucTvkamm
E.,v, (BepxHinn) i E,,v, (HWKHIA). HWXHI NPAMOKYTHUK XOPCTKO 3akpinne-

HWA 3HWU3Y, @ Ha CTOPOHN BEPXHLOrO Ail0Tb HOPMAsbHI HaMpPYXeHHs ¢, i g, .
BBaxaeTbCs, WO Ha YacTMHax a <|x|<b iHTepdency BMHUKNIO po3LLapy-
BaHHSA, TO6TO YTBOPUIUCH TPILLMHK, AKi Npy ¢, < 0 BiAHOCATLCA 4O 3CYBHOO
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Tuny. Take posliapyBaHHS MOXe BMHUKATU Y 3B’AI3KY 3 BUCOKOK KOHLIEHTpa-
uieto Hanpy>XeHb Y KyTOBUX TOYKax 3'€[HaHHS1, WO po3rnsaaeTbes.

v
q

1pttreplrteres

q; ﬁ‘ql
= INCENN 0 = S
&
b

-b -—a a

b, E,.v,

/1177, ///////////////{{//////////////////////////
2

Puc. 2 — BimaTepianbHa obnacTb 3 TpillMHaMu 3cyBY 6insl KYTOBMX TO4YOK

3acTocyemMo ans aHanisy uMx TpiliMH Moaenb, aHanoriyHy mogeni Jleo-
HoBa — [MaHacioka — [argenna, ane B ii 3cyBHOMY BapiaHTi. BBegemo Ha
NPOAOBXEHHSAX TPIWWH ¢ <| x|<a 30HM nnactnyHocTi. Lli 3oHM Gyaemo mo-
[AenoBaTtn po3pizamn, B AKUX Oit0Tb 3CYBHi HanNpyxXeHHs BenuuuHu . [lo-
NOXEHHS TOYOK —c | ¢ BUBbMpaeTbes gosinbHUM (Puc. 3).

AN

Puc.3 — KoHdpirypauiss npuBepLUMHHOI 30HU TPiLLMHK

Po3B’a30k uiei 3agadvi byaemo posLlykyBaTM METOOOM CKiHYEHHUX ere-
MeHTiB. Ha puc. 4 nokasaHa CKiHYEHHO-eNeMeHTHa CiTKa, sika 3rylyeTbecsi
npuv nigxodi A0 BEPLUMH TPilWH (puc. 5). [ina aHanisy BMKOpUCTaHi BOCbMU-
BY3I0OBi €NeMEHTMW.
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Puc. 4 — Po36uTtTs obnacTi Ha CKiH4YeHHi enleMeHTH

Puc. 5 — CKiH4eHHO-eNneMeHTHa CiTKa B OKOJli BePLUMHU TPiLLMHN

Bubupanucb d=0,20 »; b=0,1 m; a=0,085m; ¢=0,08 m; A =0,02m;
h,=0,04 M,  E =10"H/M*; v, =0,3; E,=10"H/™*; v,=0,3;

q,=-2x10°H /M*; q,=5x10H /™",

3HaveHHss 7, BapitoBanocb. OB4yucnoBanMCb 3HavYeHHsi iHBapiaHTHOro
iHTerpany J B HOBi BepLlMHi TpiwuHM (c,0), ropusoHTanbHe nepemileHHs
#,(a,0) no4aTKoOBOI BEpLUIMHM TPIWMHK, 3Ha4eHHa rnobansHoi LI3E

G, =r1,u(a,0), a Takox cymapHe 3HaveHHs LLI3E
G=J+G,. 9)

PesynbTaTtn po3paxyHkiB HaBeaeHi y Tabn. 2.
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Tabnuusa 2 — 3Ha4yeHHs J-iHTerpany B HOBill BEPLUMHI TPILLWHM,
nepemiwennn i, (a,0) , mo6ansHoi LU3E G, =17,u(a,0) Ta cymapHoi LU3E G

ANsA pi3HUX 3HaYeHb 7.

10z, , 0 20 40 60 75 90 102
H/w?

J H/m 536 | 3,40 | 1,91 0,89 | 045 | 0,27 ~0
10 -u,(a,0) M 969 (847 |725 |[6,34 |543 |51
G,, Him 0 1,93 339 |435 476 |4,88 |5.22
G, H/m 536 | 5,33 | 5,30 | 524 |5.21 5,16 | 5,22

3 pesynbTaTis Tabn. 2 BuaHO, Wo cymapHe 3HadeHHsa LU3E e npaktuyHo
HesanexHuM Bif BeNUUMHK 7, (MakcumarbHa po3biKHICTb 3Ha4YeHb cknagae

2,6%). 3okpema, npu 7, = 1,02x10° H /M nokaneHa LU3E B Touui a obep-

TAETLCA B HYMNb, TOGTO HaNPY>XEHHS B L TOYLi CTae CKiIHYEHHUM, @ 3HAYEH-
HA rnobanbHoi LBE nobpe y3romkyeTbca 3 BignoBigHUM 3HAYEHHSAM JlOKa-
nbHoi LWW3E npw BiacyTHOCTI NnacTuyHoi 30HU. OTpUMaHe 3HaveHHs 7, siB-

nse cobol Mexy TeKy4yoCTi Takoro matepiany iHTepdelncy Ha 3cyB, Ans
SIKOrO NMpu BMOpPaHOMY 3HAYEHHi C HaMnpPyXeHHst B Uil TOYLi € CKIHYEHHUM.
lMpoBeneHWin aHani3 nokasye, WO NPy BUKOPUCTAHHI 3anponoHOBaHOI Moae-
ni He 0bOB’A3KOBO 3a3garnerigb BU3HayaTh NOSIOKEHHS TOYKM C, a JOCTaTHbO
ANt KOXXHOTO KOHKPETHOTo 7, i ¢ BU3Haunt J i G, . Cyma Lumx Benu4nH 3

BMCOKMM CTyneHeM TouHocTi byae pieHa LU3E ana 3agaHoi TpilmHM.

BucHoBku. [ins TpiwuHn Tvny | B ogHOpigHOMY maTepiani po3rnsHyTi
30HU OocnabneHnx MiXKYaCTUHHUX 3B’A3KIB HA MPOOOBXKEHHSAX TPILMHU O0BI-
NbHOI AoBXMHW. OB4YMCNEHO nokanbHy Ta rnobanbHy LUBUAKOCTI 3BiflbHEHHS
eHeprii. [Jns KOHKPETHOro MaTepiany Ta 30BHILIHLOrO HaBaHTaXXEHHSA MOKa-
3aHO, L0 CymMa UUX 3Ha4YeHb MPaKTUYHO He 3MIHIETLCA. PO3rnsaHyTO Takox
TPILLMHY 3CYyBY, WO BUHMKAE Bina KyTOBUX TOYOK 0bnacTi, CKnageHoi i3 ABOX
Pi3HOPIOHUX MPSAMOKYTHWKIB Pi3HOro po3mipy. BBeaeHHi 30HM NnacTUYHOCTI
Ha MPOAOBXEHHI TPILWMHN Ta 3HAWOEHi nokanbHa i rnobanbHa cknagoBi
LLUBWAOKOCTi 3BifIlbHEHHS1 eHepril 4Nsi Pi3HNX 3HaYeHb 3CYBHOIO HarMpyXeHHs B
UMX 30HaX, BENMUYMHA SIKOTO BU3HAYAETbCS XapaKTepuUCTUKaMu aaresiHoro
wapy. MNokasaHo, Lo koMOiHaLis CKNagoBMX LUBWAOKOCTI 3BINIbHEHHS eHeprii
Jo3Bonse 6e3 3HaxXooKEeHHSA JOBXWHU MIIacTUYHOI 30HU 3HAUTU HEeobXigHU
KPUTUYHUI NapaMeTp, AKUN BU3HAYa€e MOXIUBICTb PO3BUTKY TPILLMHW.
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YK 539.3

A. B. Muxaun, B. B. Jloboda, 0-p ¢hus.-mam. HayK
O CNOCOBE HAXOXOEHUA NAPAMETPOB PA3PYLUEHUA
and TPEWKWMH MEXAQY OABYMA MATEPUATNTAMUA

MpepnoxeHa moaenb ANA onpefeneHUs NapameTpoB paspylueHUs TPeLUHbI
cABu1ra, Kotopasi BO3HMKaeT Bo3re YrinoBbIX To4ek 06racTu, cocTaBreHHOW U3 ABYX
Pa3HOPOAHbLIX MNPSAMOYroNIbHUKOB pasHoro pasmMepa. Mogenb oOCHoBaHa Ha
BBeAEHMU 30H NNAaCTUYHOCTU Ha NPOAOIKEHUN TPELUMHBI U HAXOXAEHUMN NOKanbHOW
M rnoGanbHOW COCTaBMSAIOWMX CKOPOCTM OcCBoGoxaeHusA 3Heprun. KomGuHauums
3TUX COCTaBnSAKWMUX NO3BONSAET 6e3 HaxoXAeHUA AMUHbI NNacTU4EeCKOW 3OHbI
HaWTU HeOOXOAUMbIA KPUTUYECKUI NapamMeTp, onpeaensowmin pa3BuTMe TpPeLMHbI.
MoaTBepxaeHMe  NpeanioXeHHOW  MeTOAUKM  MPOAEMOHCTPUMPOBAHO  MyTem
NPUMMEHeHUA aHanNorMYyHon Mmoaenu Ansa TpewmHbl Tuna | B ogHOPO4HOM MaTepuane.

Knioyeenie crnoea: Gumamepuas; mpewuHa Mexdy 0syMs Mamepuanamu; 30Ha
npedpaspyweHus.

UDC 539.3
O. V. Mikhail, V. V. Loboda, Dr. Sci. (Phys.-Math.)

ON THE WAY
OF THE FRACTURE PARAMETERS DETERMINATION
FOR CRACKS BETWEEN TWO MATERIALS

A model is proposed to determine the parameters of shear crack failure that
occurs near the corner points of an area composed of two dissimilar rectangles of
different sizes. The model is based on the introduction of zones of plasticity on the
continuation of the crack and finding the local and global components of the energy
release rate. The combination of these components allows to find the necessary
critical parameter that determines the development of the crack without finding the
length of the plastic zone. Confirmation of the proposed technique is demonstrated
by applying a similar model for type | cracks in a homogeneous material.

Keywords: biomaterial; crack between two materials; pre-fracture zone.

Introduction. Investigations of internal and interfacial cracks are of par-
amount importance for practice, as such defects are often the cause of me-
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chanical failure of structures. There are several failure criteria that determine
the possibility of crack development, among which we note the Giriffiths en-
ergy criterion [5] and the Leonov — Panasyuk — Dagdale deformation criteri-
on [1, 2]. A detailed discussion of the deformation criterion was conducted in
[3], and for the gap between two materials, the possibilities of its use were
analyzed in [4]. The realization of the energy criterion for bodies of finite
dimensions is now most often carried out using the invariant Cherepanov-
Rice integral and the finite element method (FEM). This paper demonstrates
the joint use of the above criteria and the methods of finding the energy
release rate by using them.

The crack mode I. A crack |x| <1,,y =0 in an infinite homogeneous iso-

tropic plate under remote external tensile stresses is considered in this sec-
tion. The zones |/, £|x| <[ of weakened interparticular links with prescribed

normal stresses in these zones are introduced at the crack continuations.
Analytical solution of the correspondent problem is found for any value of [
and local and global energy release rates are found. The variation of these
energy release rates with respect to / is analyzed and the results are pre-
sented in table form.

Sliding crack. A similar analysis was performed for a crack, the defor-
mation of which is determined mostly by shear stresses. The contact of two
isotropic rectangles with mechanical characteristics E,, v, (upper one) and

E,,v, (lower) is considered. The lower rectangle is rigidly fixed by the lower
side, and normal stresses ¢, and ¢, . act on the sides of the upper one. It is
believed that stratification occurred on parts a <|x|<b of the interface, i.e,
the cracks were formed, which for ¢, < 0 belong to the shear type. We use a
model similar to the Leonov — Panasyuk — Dagdale model for the analysis of

these cracks, but in its shear version. We enter the plasticity zones on ex-
tensions ¢ <|x|<a of the cracks. These zones will be modeled by sections

in which shear stresses of magnitude z, act. The position of the points —c

and ¢ was chosen arbitrarily. The solution of this problem was found by
means of finite element method.

Conclusions. For a crack type | in a homogeneous material, the zones
of weakened interconnections on the crack extensions of arbitrary length are
considered. Local and global energy release rates are calculated. For a
specific material and external load, it is shown that the sum of these values
does not change. Also a shear crack that occurs near the corner points of an
area composed of two dissimilar rectangles of different sizes is considered.
The zones of plasticity on the continuation of the cracks are introduced. The
local and global components of the energy release rate are found for differ-
ent values of shear stress in these zones, the value of which is determined
by the characteristics of the adhesive layer. It is shown that the combination
of the energy release rate components allows to find the required critical
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parameter that determines the possibility of the crack development without
finding the length of the plastic zone.
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