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Hot stamping process of titanium alloy curved surface parts

Hu Yun', Lin Bin?
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2. Globe (Jiangsu) Co., Ltd., Changzhou 224199, China)

Abstract: In order to solve the problems of difficult forming, easy wrinkling and easy cracking of titanium alloy sheet metal parts, for the
special -shaped curved surface sheet metal parts of titanium alloy, the hot forming process scheme was given. Firstly, the main part of parts
was prefabricated by hot stamping, and then the bending angle of head was adjusted by hot sizing process. Furthermore, the orthogonal
test groups were established by orthogonal test method, and the primary and secondary relationship for the influence degree of each factor
was determined by range analysis method to obtain the optimal combination of process parameters. Finally, the effectiveness of the process
parameters was verified by tests. The research results show that the forming temperature has a great influence on the forming quality of
sheet metal parts. If the temperature is too low, it is easy to wrinkle. If the temperature is too high, the softening is serious, and the form-
ing accuracy is not high. The optimum forming temperature of TA15 titanium alloy is 670 °C. Under the optimal process parameters, the
thickness of sheet metal parts is relatively uniform, and the maximum deviation is only 0. 1 mm. Thus, the hot stamping process can meet
the thickness requirements of titanium alloy curved surface parts.
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Fig. 1 Part drawing
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Table 1 Factors and levels of orthogonal test

S
K — :
A7/ (mm - min™') B RIEEE/C C FEHEIREL
1 1 550 0.1
2 2 600 0.2
3 3 650 0.3
4 4 700 0.4

F2 EXRBRARREER
Table 2 Schemes and results of orthogonal test
G W FE bR
TER AZEEE B C BEHE RKEE R
RE/C HE /% /%

(mm + min~")

1 1 1 1 6.45 19. 18
2 2 1 2 6.12 21.85
3 3 1 3 6.18 20. 66
4 4 1 4 5.45 26. 54
5 1 2 2 5.86 16. 88
6 2 2 1 6.24 15.53
7 3 2 4 5. 86 20. 15
8 4 2 3 6.55 18.22
9 1 3 3 5.72 13.76
10 2 3 4 5.48 15. 84
11 3 3 1 6. 15 15. 87
12 4 3 2 6.25 18. 31
13 1 4 4 16. 14 13.53
14 2 4 3 6. 08 15. 47
15 3 4 2 19. 28 16. 87
16 4 4 1 5.75 15.01

TEIKEESRZ M, K (=1, 2, 3, 4) NiFHEAR
FERENER j KSR B0 25 A

MR I FALUEL, RBRE (ZmEERB) X
e R SRR R R R A e e kK, (HERRE T
ZSEURARIN MR R G R A B 1 S AR Y
TR 650 °C, 175 U 860 17 1Y) i A4 U R
9700 C. LiEFIE, BRI T ESHBOKF R
B,, BIBUEIREE R 650 C.,

TG (LR ER A) % e K803 14 52
R TFRIEEE, B TZZ28 N1 mm - min™';
HR, HXT R KIG R A e ma e/, R et 1.2
ZHON2 mm - min”', ZEEFIE, BERLTZS
BoKFHR A, BZSEHEHR 1 mm - min™
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Table 3 Range analysis results
LD EAEA K {E A B c
k 34.17 24.20 24.59
k, 23.92 24.51 37.51
ks 37.47 23. 60 24.53
ky 24.00 47.25 32.93
K, 8.54 6.05 6.15
T KR
) K, 5.98 6.13 9.38
/%
K, 9.37 5.90 6.13
K, 6.00 11. 81 8.23
W22 3.496 7. 843 5.355
M E R BT B>C>A
BALAA B;C3A,
k, 63.35 88.23 65.59
ky 68. 69 70.78 73.91
ks 67. 50 63.78 72.72
k, 78.08 60. 88 76. 06
K, 15.84 22.06 16. 40
e K
K, 17.17 17.70 18. 48
/%
K, 16. 88 15.95 18.18
K, 19.52 15.22 19.02
W2z 3.84 7.03 2.49
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Fig. 2 Hot forming equipment
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Fig. 3 Measurement points for physical thickness
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Table 4 Measured results of thickness for sheet metal

part (mm)
75 F A IR 3 S BRI B T2
1 1.42 -0.08
2 1.45 -0. 05
3 1.54 0.04
4 1. 60 0.10
5 140 -0.10
1.50
6 1.58 0. 08
7 1.41 -0.09
8 1. 60 0.10
9 1.46 -0.04
10 1.56 0. 06
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