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Study on J-C Failure Parameters of Surface-Modified Layer of 18CrNiMo7—-6 Alloy Steel After
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[ABSTRACT] After carburizing heat treatment, a modified layer forms on the surface of alloy steel, within which
the mechanical properties of the material change along the depth direction. In this paper, a delamination test method for
measuring Johnson—Cook damage parameters is proposed for the surface modification layer of 18CrNiMo7-6 alloy steel
after carburizing heat treatment. Thin plate samples with different metamorphic layer depths were obtained by wire-
electrode cutting from the modified layer of the material. In order to obtain tensile results under different stress triaxiality,
this work prefabricated tensile shear specimens with different fracture directions, and determined the stress triaxiality
considering the cumulative effect of strain through combination of experimental and simulation methods. In addition, the
relationship between material failure strain and stress triaxiality was measured and the relationship between failure strain
and strain rate of tensile specimens was measured using a wide pulse tensile system. The results show that the failure strain
of a material in the same layer decreases with the increase of stress triaxiality, and at the same stress triaxiality level, the
failure strain increases with the increase of depth. The samples at different layer depths had significant strain rate weakening
effects, and at the same strain rate level, the failure strain increased with the increase of layer depth. Based on the measured

parameters, a numerical simulation of the tensile process was conducted and compared with the experiment to verify the
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accuracy of the parameters measured in this paper.
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Table 1 Chemical composition of 18CrNiMo7-6 steel
(mass fraction) %

C Si Mn S P Cr Ni Mo Fe

0.21 | 034 | 0.72 | 0.004 | 0.01 | 1.58 14 | 026 | &=
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Fig.2 Hardness of the material along depth after heat treatment
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Table 2 Failure parameters related to stress triaxial at different depths

JE R /mm D, D, D,
0~0.4 0.38 5.83 —-4.12
0.4~0.8 0.16 5.81 -3.39
0.8~1.2 0.13 6.5 -3.57
1.2~1.6 0.21 6.2 -3.31
1.6~2.0 0.20 5.22 —2.82
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