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Table 3 Parameters’ value of improved Johnson-Cook model
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Mechanical Properties and Constitutive Relation for
42CrMo Steel under Impact Load

LI Ding-Yuan',ZHU Zhi-Wu'?,L.U Ye-Sen'

(1. School of Mechanics and Engineering » Southwest Jiaotong University ,
Chengdu 610031 ,China;
2. State Key Laboratory of Traction Power ,Southwest Jiaotong University ,
Chengdu 610031,China)

Abstract: As an important part of high-speed trains, the axle has to withstand complex loads,especially
the shock load in the train’s operating conditions. To study the dynamic mechanical properties of the
42CrMo steel used in axle production, quasi-static and dynamic compression experiments of 42CrMo
steel were conducted at strain rates from 0. 001 s ' to 4163 s~ '. The results of these experiments show
that the 42CrMo steel has an effect of strain rate,strain hardening and thermal softening at high strain
rate. Based on the experimental results, we improved the Johnson-Cook model by decoupling the terms
of the strain and the strain rate,and also by considering the adiabatic temperature rise. The improved
Johnson-Cook model has proved to be capable of describing the dynamic mechanical properties of the
42CrMo steel well and providing reference for practical engineering structural mechanics analysis.

Key words:42CrMo steel;strain rate effect;adiabatic temperature rise;constitutive relation





