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Research on Temperature Uniformity Control of Titanium Alloy Profile in
Thermal Tension Reshaping Process
Feng Hongchao, Dai Chun, Xu Zhe, Zhang Shaodan
(Baoji Titanium Industry Co., Ltd., Baoji 721014, China)

Abstract: The cross section of titanium alloy profile is complex. And after hot extrusion, due to uneven heat
dissipation at different positions of the cross section, shape defects such as twisting and bending are prone to occur,
making it difficult to reshape. Thermal tension reshaping is the most effective way to achieve reshaping of titanium
alloy profiles, and the temperature uniformity control of profile is the key to achieving high-precision correction.
Taking TA1S5 titanium alloy thin-walled acute angle L-shaped profile as the research object, the distribution law of
temperature at different positions of the profile cross section during heating and cooling processes was studied. The
results show that during the thermal tension reshaping of titanium alloy profile, the temperature difference between the
head, middle, and tail of the profile gradually increases with the increase of heating temperature during the heating
process. The temperature in the middle of profile is higher than that at both ends, and the temperature difference
reaches 50 °C when heated to the set temperature of 700 °C. During the cooling process, the temperature at the edges of
the same section of the profile decreases faster than at the corners, with a maximum temperature difference of 100 °C.
As the cooling temperature decreases, the temperature difference gradually decreases. During the thermal tension
reshaping of titanium alloy profiles, heating to the set temperature and continuously energizing for about 2 minutes,
wrapping the profile with asbestos cloth during the cooling process can effectively improve temperature uniformity and
achieve high-precision correction.
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Fig.1 Section dimensions of titanium alloy profile

B RS SRS LB 2. AWEl 2
AP, AT BN E B R . B
4 4000 mm, 2 HAEER S RERC T R - EAL b, it
hn— e sk 7, e E RN, o R B A AR 4
b Tk IR ARARES R F IR AL b 0 L0 A I e B S
BHERA SR, MREA R R EREE, Wi
Ao nFAad B bR 5 9% AT A IR A R R 2 min )
BB S By R iR FE AT [R] 5 S & 9l 5%
N BRAIE I 3 R () AT b, S i AR A8 % X 4b
WU ASCORI 5 T WL AL A1 I ik 25 B kAT (8] s MR X b, A
FIF 1000 °CHITERE PN, MR ZEAE 0.8 °CLAN .

Wi

B2 HEFRESMMIER
Fig.2 Photos of extruded titanium alloy profiles: (a) bend; (b) twist
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Fig.3 Real time temperature at different positions of titanium

alloy profile during heating process
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Fig.4 Temperature measurement points at cross section

of titanium alloy profile
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Fig.5 Real time temperature at cross section of titanium alloy

profile during cooling process
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Table 1 Temperature of different positions of titanium alloy

profile under different continuous power on time

Power on time/min

Position
0 1 2 3 4
Head 700 700 702 703 701
Middle 743 735 711 716 711
Tail 703 705 706 709 705

Temperature difference 43 35 9 13 10

HE 1 oW, S8R ERE 700 °C
Jas ke Wy REIREAERKNZE R FFELEM 1 min
Je, EMSHR/N, 35 °C; HH 2 min &R Z /D
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Fig.6 Titanium alloy profile wrapped with asbestos

cloth during cooling process
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Fig.7 Real time temperature at cross section of titanium alloy

profile wrapped with asbestos cloth during cooling process
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