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New Cyclic J_Integral for Low_Cycle
Fatigue Crack Growth

HU Hong jiu', GUO Xing ming', LI Pei_ning’,
XIE Yujur®, LI Jie
1. Shanghai Institute of Applied Mathem atics and Mechanics,
Shanghai University, Shan ghai 200072, P.R . China;
2. College of Mechanical Engineering, East China University of Science and
Technology , Shanghai 200237, P. R. China)

Abstract: The constitutive equation under low_cycle fatigue (LCF) was discussed, and a two dimen-
sional (2 D) model for simulating fatigue crack extension was put forward in order to propose a new
cyclic J _integral. The definition, primary characteristics, physical interpretaions and numerical evau
ation of the new parameter were investigated in detail. Moreover, the new cydic J _integral for LCF
behaviors was validated by the compad tension (CT) specimens, results show that the calculated val-
ues of new parameter can correlate well with LCF cradk growth rate, during constant, amplitude load-
ing. In addition, the phenomenon of fatigue retardation was explained through the viewpoint of energy
based on the concept of new parameter.

Key words: cyclic J _integral; low_cycle fatigue; constitutive equation; numerical evaluation; fatigue
retardation



