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Calibration and verification of constitutive parameters of
11MnNiMo steel based on J-C model

HE Muyang, WEI Jiaxiang, YIN Jiajing, LONG Xia, ZHOU Chen

College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China

Abstract: In order to reasonably describe the dynamic fracture properties of 11MnNiMo steel, the mechanical properties
of 11MnNiMo steel under quasi-static and high strain rate are tested by INSTRON-5500R universal testing machine and
Hopkinson compression bar respectively, due to which the basic mechanical properties parameters and the J-C
constitutive model of 11MnNiMo steel are obtained. The impact fracture properties of the material are obtained by
instrumented Charpy V-notch impact test. The results show that the crack initiation time in Charpy impact test is 0.69
ms, and the corresponding displacement is 3.55 mm, while the corresponding displacement at 0.69 ms in finite element
simulation process is 3.667 mm. The error between experiment and simulation is 3.3%, which proves that the obtained J-
C constitutive model can accurately predict the impact characteristics of 11MnNiMo steel. This paper can provide a
reference for the determination of the parameters of J-C constitutive model and the finite element simulation of 11
MnNiMo steel.

Keywords: 11MnNiMo steel; J-C constitutive model; Hopkinson compression bar; Charpy impact test; finite element;

simulation
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