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Fig.1 Schematic diagram of groove formation on the surface of SPF / DB four-sheet structure
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Table 1 Standard chemical composition of TA15 titanium alloy %
0%y AP T
Ti Al Mo A% Zr Fe Si ¢ 0 N H HAhocz
H 5.5~7.1 0.5~2.0 0.8~2.5 1.5~2.5 0.25 0.15 0.10 0.15 0.05 0.015 0.3
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Fig.2 Forming process of skin surface groove
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Fig.3 Time varying curve of the deepest point of groove
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Fig.4 Grooves formed on surface of the panel
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Table 2 Factor level table
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Fig.5 No groove after 0.2MPa back pressure

applied to panel
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Fig.6 No groove on actual test panel surface
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Table 3 Test scheme and results

EES

S ass TG
RIASHEAR | PR B H FEE R himm
1 0.5x10" 2 0.8 : 1.2 0.2 0.09
2 0.5x10" 4 1.2 : 0.8 0.3 1.22
3 0.5x10" 6 1.0 : 1.0 0.4 0.07
4 1.0x 10" 2 12 : 0.8 0.4 1.17
5 1.ox10" 4 1.0 : 1.0 0.2 0.08
6 1.ox10" 6 0.8 : 12 0.3 0.08
7 20x10" 2 1.0 : 1.0 0.3 0.03
8 2.0x 107 4 0.8 : 12 0.4 0.08
9 20x10" 6 1.2 : 0.8 0.2 2.44
1 1.38 1.29 0.25 2.61 5.26
2 1.33 1.38 4.83 1.33 5.26
K, 2.55 2.59 0.18 1.32 5.26
K, 0.46 0.43 0.08 0.87 5.26
K, 0.44 0.46 161 0.44 5.26
K, 0.85 0.86 0.06 0.44 5.26
AT 2.0x 107 6 12 : 08 0.2 5.26
R 0.41 0.43 1.55 0.43 5.26
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Research on Control Method of Surface Groove of Titanium Alloy SPF/DB

Four-Sheet Structure

LI Baoyong"’ , ZHANG Tiejun’ , ZHANG Kaifeng ', YAO Wei’, QIN Zhonghuan’,

LIU Qi’, LIU Wei’

(1. School of Material Science and Engineering, Harbin Institute of Technology, Harbin 150001, China;

2. Beijing Hangxing Machine Manufacturing Co., Ltd., Beijing 100013, China)

[ABSTRACT]

In this paper, through the combination of the finite element numerical simulation and the actual test,

the causes of the surface groove formation of superplastic forming/diffusion bonding (SPF/DB) four-sheet structure are

analyzed and studied. The orthogonal test method is used to analyze the influence of four factors on the surface groove of

the panel, including the strain rate ¢, the diffusion connection width b, the thickness ratio ¢ of the core plate to the panel

and the friction coefficient u of the die. It can be seen that the thickness ratio ¢ of the core plate to the panel is the most

important factor of the surface groove of the panel. Based on the experimental study, a method of pressing 0.2MPa back

pressure on the panel surface is proposed, which can effectively control the formation of the surface groove of SPF/DB

four-sheet structure.

Keywords: Titanium alloy; Superplastic forming/diffusion bonding ( SPF/DB ); Four-sheet structure; Surface groove;

Orthogonal test; Numerical simulation
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