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Numerical Analysis of J-integral Value in the Rectangular Plate with a Crack
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ABSTRACT

A line integral is exhibited which has the same value for all paths surrounding the tip of crack
in a two dimensional strain field of elastic-plastic material. Finite elementhod was used to determ-
ine Rice's J-integral value in centrally cracked plate.

These numerical J-integral values were compared with corresponding values of reference with
low hardening and high yield strength. The J-integral value was also computed for a crack exte-
nsion and different load condition.

For increasing crack length the value of J-integlal also increases, this means that the crack is

unstable. To prove path independent, three paths were used in the analysis and proved.

Sij . Kirchoff stress tensor
E ] T:(Tx, T,): surface traction
U:(U,, Uy): displacement
A(4A) . area Us . strain energy density
a . crack length Eij ! strain tensor
B; . body force v . Poisson ratio
b . plate width g . equivalent stress
E;; . Green strain tensor i . stress tensor
G . energy release rate a’i; : deviatoric stress
I, : second invariant of deviatoric stress tensor
J : J-integral 1. # B
K . stress intensity factor
K. > fracture toughness STl MAn, EEJIARER, REEME S BEERA A B
Nty : direction cosine BstA kol e@ave FHOF #add He A,
P ! potential energy frEEe] ®ES AGEA, o WEES fistnA,
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Fig. 1 Crack Tip Integral Path
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Table 1. J-integral and Path Independency of
Fatigued Crack

J-integral

Load

Path [ Path 1 Path 1
gloy kg/em  J/dy { Js/ 1
0.16 9.27( 9.28)  0.95 0.94
0.20 13.75(13.75))  0.95 0.94
0.25 22.2 (23.0) 0.95 0.93
0.35 43.0 0.95 0.93
0.50 88.0 (96.0) 0.95 | 0.93
0.60 126.5C137) ¢+ 0.95 | 0.93
0.70 178 0.95 0.93
0.75  [238 (254 0.94 | 0.93
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