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Strain-hardening exponent of anisotropic sheet based on
spherical indentation response

HUI Yu, WU Jian-jun, WANG Ming-zhi, ZHAN Xue-peng, FAN He

(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract: Accurate determination of the strain hardening exponent of the anisotropic materials is the fundamental part of

the numerical simulation of metal forming. For anisotropic materials, the limitations were discussed when the single

orientation-dependent strain hardening exponent was used in the numerical simulation of multi-stress problems. A new

approach based on the expanding cavity model was proposed to identificate the strain hardening exponent of anisotropic

materials. Based on this, a new relationship between the variation of the slope ratio of load—contact radius curve and the

equivalent strain hardening exponent was suggested for the TCIM titanium alloys sheet, by using the numerical and

theoretical analysis. The effectiveness of this method was verified by comparing the numerical results using either the

single orientation-dependent strain hardening exponent or the new indentation-based strain hardening exponent. The

results show that the equivalent strain hardening exponent is more suitable for the multi-stress state problem.

Key words: anisotropic sheet; strain hardening exponent; spherical indentation; multi-stress state
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