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Fig.1 Flat triangle-round passes system (mm)
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Fig.2 Flat triangle pass before and after improvement: (a) the
traditional flat triangle pass and (b) flat triangle pass after

improvement (mm)
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Table 1 Parameters of material

. Elastic . Yield Shear
Part Dkeni:]t_%// modulus/ Pc:;i?gn strength/  modulus/
9 GPa MPa MPa
Roll 7850 210 0.30
Rolled
piece 4450 60 0.41 72 30
b
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Fig.3 Finite element models: (a) the mesh division of the workpiece and (b) the mesh division of the improved flat triangle roller

*2 HEBH

Table 2 Rolling parameters

Pass 1 2 3 4 5 6 7 8
Nominal diameter of roll/mm 200 200 200 200 200 200 200 200
Working diameter of roll/mm 200 198.81 200 198.81 200 198.80 198.15 198.15
Roll linear velocity/m - s 0.473 0.597 0.642 0.719 0.777 0.878 1.05 1.2
Roll angular velocity/rad - s 4.726 6.006 6.422 7.233 7.77 8.833 10.598 12.112
Fill ratio/% 0.9 0.93 0.88 0.93 0.88 0.94 0.99 0.99
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Fig.4 Whole finite element model
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Fig.5 Cross-sectional deforming process of the workpiece: (a) the deformation of the workpiece in some passes, (b) the first stand,

(c) the second stand, (d) the third stand, (e) the fourth stand, (f) the fifth stand, (g) the sixth stand, (h) the seventh stand, and (i) the

eighth stand
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Fig.6 Cross-sectional deforming meshes of the workpiece after rolling: (a) point A, (b) point B, (c) point C, and (d) the

cross-sectional deforming meshes of the workpiece in the traditional flat triangle-round passes system
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Fig.7 Common rolling defects in the traditional pass: (a) ears
and (b) twist
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Fig.8 Change of the diameter of the rolled piece section over
time: (a) the specified point diameter and (b) the

consolidated graph
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Deformation Process Analysis and Pass Optimum Design for Continuous Rolling of
Titanium Alloy Bars

Ye Liping, Zhu Yanchun, Qin Jianping
(Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The existing flat triangle pass was improved in the "flat triangle-round" pass system of titanium alloy bar hot continuous rolling,
based on analysis of rolling process and finite element simulation. Titanium alloy TC4 rod with @25 mm was rolled to that with @15 mm
by the improved 8 stand tandem Y type rolling mill, aimed to solve the problems such as ears throughout the bar, twist and the poor
roundness, and to improve the dimension precision of productions.

Key words: titanium alloy bar; finite element simulation; flat triangle pass; optimum design
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