% 50 % & 3 M % ¥ R Vol. 50, No. 3
2018 % 5 H Chinese Journal of Theoretical and Applied Mechanics Ma18

&k 71 =

KR | BB #ITT J FA S B iR A5k

7, ZAHD K OB Tk

(IAZ IR 2y 2 5 TR I ] O 2 1 Gk e A DU 11 48 B R S 36 %, A 610031)

bt

T RARSUR N ) NARERER) 3 B — N SCUIR . PR ™ S s MW R 2 i 2 . HT J
B AT T SR AR FE L DR i A BRI, (EDR & ARG 7oA 3 B3 DL - 1A% S8 AR Al 2 X
CASIZEUAL R T 2R B0 P T AT A e D0 2 288 ) 2 R B SRR RO 55. LA 3 B0 A 2 BEROM R R DI
2P g5 IR | R ERE R W PR, ARSI R AR 26 R, B TR B PE DIK  AEFH 1 6 Fift 1 1R
gUi, ST REE AR B, PR T 3 RO~ A AT - (A ) TRE TS RAE T 3%, et 45 A7 PR o)
Bk DBV SRS 3 BA0) ~ AT AN - (88 G AR BT 2 U2 S 8L )R], 6 Bl 1 B G Gl I 7
93 = B AN ~ AL RS G o SN TN 45 R 5 A BROC S SR R OB 1 3 B> - 28 TRE b AN
TRPRHA SRR | N ) 5 B AR B N AR IR, RE ) 2 3l NN R AR, s Tz 3RS 7 (3R INE:
BT RO K 3 AL N5 2 T R | B RER T 3 B3 - A AN - LA TR A
v

KU I By, VRN, SRR A, RERSEAUBIR, | R

hESZES: 0346.1 CEKHRINES: A doi: 10.60520459-1879-18-026

A SEMI ANALYTICAL METHOD TO SOLVE  J-INTEGRAL FOR MODE-I CRACK
COMPONENTS?Y

He Yi Cailixun?® Chen Hui® Peng Yungiang

(Applied Mechanics and Structure Safety Key Laboratory of Sichuan Praviickool of Mechanics and Engineerin§outhwest Jiaotong
University, Chengdu10031, China)

Abstract The J-integral to characterize the singular level of the stress and strain field at the crack tip is definite and
rigorous and is a basic parameter of elastoplastic fracture mechanics. The calculdtiategfal mainly depends on the
plastic factor method and the finite element method at present. For theoretical predicting and testing of material fracture
toughness, it is important andffiicult to obtain analytical expressions abdtihtegral-load and load-displacement rela-

tions of cracked components. The most widely used test for structure integrity evaluatiod+iwidigral is the ductile
fracture toughness of type-I cracked specimens. Here, based on the Chen-Cai energy equivalence hypothesis, a unifi
characterization method dfintegral-load and load-displacement relation is proposed for six Mode-I cracked components
which are commonly used in fracture toughness test under the plane strain condition. Then, the undetermined parame
ters of the engineering semi-analytical formulas of Shiategral-load and the load-displacement relations are obtained
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by a small amount of finite element analysis. The results show thal-theegral-load and load-displacement relation
predicted by the unified semi-analytical formulas are in good agreement with those from finite element method. The engi-
neering semi-analytical-integral-load formula, which contains the elastic modulus, stress strendfircimog and strain
hardening exponent of materials, can be widely adapted figrdint materials. And thé-integral value corresponding

to arbitrary load points can be easily obtained by the formula. The presented novel method is convenient to establist
the engineering semi-analytical formulas bfntegral-load and load-displacement relations for various type-I cracked

components or specimens.
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