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Table2 Physical property parametersof rollsand thin strips

of puretitanium

Model parameter Roll Thin strip

Young’s modulus/MPa 236 000 120 000
Poisson’s ratio 0.3 0.3
Density/g-cm™ 7.85 4.5
Strip thickness/mm - 0.1

Yield stress/MPa See Fig.3
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Fig.8 Schematic diagram of Fleck thin strip rolling model
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Yield Behavior of Cold-Rolled Pure Titanium Thin Strip Based on Anisotropy

Li Wei', Yu Hui', Li Songsong', Yang Liu', Luo Xu?
(1. College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)
(2. Panzhihua Steel Group Panzhihua Iron and Steel Research Institute Co., Ltd, Panzhihua 617000, China)

Abstract: The rolled piece is assumed to be an ideal isotropic material in the traditional cold-rolled strip theory, and the yield stress in the
RD-TD plane is often used for rolling calculation, while the anisotropy of the strip is rarely considered. For this reason, the yield behavior
of pure titanium strips was studied based on uniaxial tensile test and crystal viscoplastic self-consistent model (VPSC), and the yield
trajectory with RD tensile yield stress as reference was constructed by equal plastic work and yield criterion. The influence of the yield
stress difference in each direction on the characteristics of rolling deformation zone was investigated by the cold rolling process simulation.
The results show that the yield stress of the basal bimodal textured pure titanium strip is the largest in ND, the second in TD, and the
smallest in RD, and the anisotropy of the yield stress leads to a large error between the traditional theoretical results and the actual ones.
For the convenience of application, the Fleck rolling model in the traditional cold-rolled strip theory was modified based on the Hill48
anisotropic yield stress with the RD tensile yield stress as a reference, and the necessity and reliability of the correction results were
verified by rolling experiments.

Key words: pure titanium thin strip; anisotropy; yield stress; yield criterion; deformation zone characteristics
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