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Fig. 7 Fracture morphologies of 6061-TS aluminum alloy
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Mechanical properties and yield criteria with
anisotropic hardening of 6061-T5 aluminum alloy used in vehicle

DU Han-bin!, YANG Hai-fengz, HU Zheng-nanl, XIAO Hai-tao', SONG Ye-hongl, YANG Zhen!, LI Zhi-gang2

(1. Zhejiang Geely Automobile Research Institute Co., Ltd., Ningbo 315000, China;
2.School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The uniaxial and shear tests were conducted on 6061-T5 aluminum alloy extruded profiles which were widely
used in the vehicle components. The yield stress and anisotropic coefficient at different strains and angles with extrusion
direction were obtained and its anisotropic behavior were represented. Furthermore, two plastic criteria, Hill1948 and
Karafillis and Boyce (K—B), were adopted to describe the material plastic behavior and the coefficients of the plastic
models were calibrated. The results show that these two plastic criteria can predict the tension yield stress at specific
strains fairly well, whereas, the coefficient values change largely with plastic strain. Therefore, the changing law of the
coefficients with plastic stain was investigated and the hardening characteristics were completely described, the
coefficients of the plastic criteria were expressed as functions of plastic strain and the corresponding plastic criterion were
revised, and the results illustrates that the improved plastic criterion can describe the complete plastic and hardening
behavior of the material prior to fracture.

Key words: 6061-T5 aluminum alloy extruded profiles; plastic behavior; hardening characteristics; anisotropy; yield

criterion
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