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Finite Element Simulation of Temperature Field of Titanium Alloy
Rod during Rolling Process with Flat Triangle Pass

Shuai Meirong and Qin Jianping
(School of Material Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024)

Abstract MSC. Marc finite element simulation software and contact analysis technique were used to simulate the
three-dimensional heat deformation of TC4 titanium alloy (% :0.08C, 6Al, 4V, 0.3Fe, 0. 05N, 0.015H, balance Ti)
@32 mm rod during rolling process with flat triangle pass and quantitatively to analyze the temperature field of rolling stock.
Results showed that with beginning rolling temperature 950 °C , the deformation of TC4 rod in flat triangle pass was stale
and uniform, but there existed a temperature gradient along cross section of rod with lowest temperature 910 °C and highest

temperature 966 C.
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Fig.1 (a) Schematic of flat triangle pass; (b) model of simu-
lation with finite element method
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Fig.1 Rolling process parameters
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Fig.3 Cross section of rolling stock and node number at incre-
ment 90
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Fig.2 Grid distortion process of rolling stock
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Fig.4 Curves of variances in temperature at different nodes of middle cross section of rolling stock: (a) nodes along outside contour of
cross section, increment 0 ~200; (b) nodes along outside contour of cross section, increment 90; (c¢) nodes along symmetrical face 1 of rolling stock,
increment 0 ~200; (d) nodes along symmetrical face 2 of rolling stock, increment 0 ~200; (e) nodes along symmetrical face 1 and 2 of rolling stock,

increment 90
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