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Rolling pass Texture evolution Kearns factor Activation of slip system
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Texture Evolution of Zr-4 Alloy Sheet During Cold Rolling
Based on Crystal Plasticity Theory

Liu Huan"?, Deng Siying*, Song Hongwu?, Zhang Shihong®, Guo Wenbin'?
(1. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)
(2. School of Materials Science and Engineering, University of Science and Technology of China, Shenyang 110016, China)

Abstract: A cold rolled Zr-4 alloy sheet of 3.6 mm thickness with a typical bimodal texture was applied. Texture evolution was characterized
by electron backscattering diffraction (EBSD) technique. Deformation mechanism of Zr-4 alloy sheet during cold rolling was analyzed
using visco-plastic self-consistent (VPSC) model. Effects of total deformation, rolling pass number and reduction per pass on texture and
deformation mechanism were predicted by the VPSC model. Results show that the texture of Zr-4 alloy sheet maintains a typical basal
bimodal texture during the cold rolling process. Total rolling deformation have significant effect on the texture evolution. With the
decrease of deformation, the c-axis of most grains rotates from the normal direction to the transverse direction. When the rolling
deformation is less than the critical deformation which is 39%, the Kearns factor (F,) of normal direction rises rapidly with the increase of
deformation, and prismatic slip quickly decreases. When the deformation exceeds 39%, only slight increase of Kearns factor is observed,
and the opening of prismatic slip becomes stable. However, when total deformation is identical, rolling pass number and reduction per pass
have little influence on the texture evolution and deformation mechanism after cold rolling.

Key words: Zr-4 alloy; cold rolling; texture; VPSC
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