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Finite Element Simulation of Hot Rolling Process for TA1S Titanium Alloy

L Profile with Unequal Thickness
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Abstract: The hot rolling process of TA15 titanium alloy L profile with unequal thickness was simulated using finite
element analysis software Deform-3D. The temperature field, strain field and metal flow velocity of TA1S5 titanium alloy
after each pass were investigated. The results show that the temperature of rolled pieces increases by the large amount
of deformation heat generated during rolling process, and the temperature of the thin-wall side is higher than that of the
thick-wall side during K1 ~K3 pass. During the K6 and K7 pass, the temperature of rolled piece is too low, and it
needs to be reheated. Furthermore, the equivalent strain of the rolled piece increases with the increased passes. And
the equivalent strain of the thin-wall side is larger than that of the thick-wall side. The metal flow velocity of the rolled
piece is affected by the temperature and deformation extent. At K1 pass, the flow velocity difference between the thick-
wall side and the thin-wall side is bigger, which could result in bending of the rolled piece. And this problem can be
effectively solved with a wedge blank.
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Fig. 1 Section size diagram of TAI15 titanium alloy L profile
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Fig. 2 Finite element model of TA15 titanium alloy
L profile rolling
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Table 1  Thermal physical parameters of TA15 titanium alloy

T/K a,/K™ AMWe(m-K)™"" /T (kg-K) ™
473 9.00 x10°° 10.2 2.612
673 9.70 x10~° 12.2 2.982
873 1.04x10°° 15.1 3.360
1073 1.10x107° 18.0 3.916
1273 1.20 x10°° 25.5 4.984
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Fig. 3 Temperature filed distributions of rolled piece cross
section after each pass: (a) blank; (b) Kl pass;
(¢) K2 pass; (d) K3 pass; (e) K4 pass; (f)K5
pass; (g) K6 pass; (h) K7 pass
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Fig. 4 Strain filed distributions of rolled piece cross section after each pass: (a) Kl pass; (b) K2 pass;
(¢) K3 pass; (d) K4 pass; (e) KS pass; (f) K6 pass; (g) K7 pass
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Fig. 5 Curves of metal flow velocity of rolled piece cross section: (a) Kl pass; (b) K3 pass; (¢) K7 pass
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Fig. 6 Schematic diagrams of wedge blanks sectional dimension
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Fig.7 Metal flow velocity of rolled pieces cross section

after K1 pass rolling
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Fig. 8 Shape of rolled pieces with different size after K1 pass
rolling: (a) 38 mm x11.5 mm x10.5 mm; (b) 38 mm
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9.5 mm; (d) 38 mm x11.5 mm x9.0 mm
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