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Rotation of Orthotropy Axes with Work Hardening of
Anisotropic Sheet Metals

K.H. Kim and J.J. Yin

Abstract

Based upon experimental observations the authors have shown in the previous studies that the

orientations of orthotropy axes of anisotropic sheet metals are subjected to change during tensile

loading at angles to the rolling direction. To predict the rotations of orthotropy axes under

general plane stress conditions, a simple phenomenological model is proposed which accounts for

the effect of work hardening. Predictions from the model are compared against the experiments

for 09%, 3% and 6% of 1st tensile prestrains in the rolling direction and 2nd tensile prestrains at

30°, 45° and 60° to the Ist prestrain axis. The model showed good agreements with the experimen-

tal observations. A new interpretation of the experimental data is suggested regarding the

rotations of orthotropy axes.

Key Words : Orthotropic Anisotropy, Orthotropy Axes, Rotations, Plane Stress, Anisotropic

Work Hardening, Phenomenological Model, Sheet Metals
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Fig. 2 Definition of various angles
¢ 2nd prestrain(e;;) axis angle from the R.
D.(Rolling Direction)
6 : X-axis angle from the R. D.
£ © 2nd prestrain axis angle from the X-axis
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