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Analysis of cyclic softening characteristics of
Mod. 9Cr-1Mo stainless steel

JIN Dan, JIN Kai, LONG Haoyue, HAN Gaofeng

(School of Mechanical and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, Liaoning, China)

Abstract: Based on the previous fatigue test results of Mo. 9Cr-1Mo stainless steel at 550°C, the
correlation analyses were carried out for cyclic softening characteristics related to strain ranges and
paths. Meanwhile, the ABAQUS software was used to select a hybrid model of nonlinear follow-up
hardening and isotropic hardening to simulate the cyclic softening characteristics of the material. The
results show that the material exhibits obvious cyclic softening in different paths and strain ranges at
550°C. In general, the effect of strain path on cyclic softening characteristics is greater than that of
strain range. The Chaboche mixed hardening model was used to simulate the degree of cyclic softening
under different conditions. The simulations are in agreement with the experimental results under
different strain ranges, and the maximum average error is 4. 2% in the first 100 cycles. The softening
characteristics under the principal strain ratios of —0. 54, —0. 64 and —0. 80 were simulated which
agree with the experimental results in terms of normal stress. The error between the simulated shear
stress and the experimental stress is slightly larger than that of the normal stress, while the maximum
average error is 3. 2% in the first 100 cycles.

Keywords: Mod. 9cr-1Mo stainless steel;cyclic softening; constitutive model;finite element simulation



