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Ti60/TA1S Alloy

LI Baoyongl‘z, LIU Wei’, QIN Zhonghuanz, JIANG Shaosongl, XUE Jie?, LI Xin®
(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] The superplastic forming process of the core was simulated by using the finite element software, to obtain
the thickness distribution and the pressure-time curves. The four-sheet structure rudder of Ti60/TA15 alloy was obtained
at 920°C. The thickness of the rudder was investigated. The results show that the minimum thickness is 1.24mm and the
maximum thickness is 1.80mm. The moulding surface for the four-sheet structure rudder of Ti60/TA15 alloy was measured
by using the 3D scanning. The results show that the tolerance of more than 90% is less than +0.2mm, and the global is less
than +0.5mm. The interface of diffusion bonding was investigated by the metallograph observation. The results show that
at 920°C, interfaces of diffusion bonding between the same materials of TA15 and between the different materials of TA15
disappear basically, and no holes can be seen at the three diffused interfaces.
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Fig.1 Boundary conditions of TA15 core in superplastic forming process

R1 TiOEEUFENT (RESE)

Table 1 Composition of Ti60 alloy %
Ti Al Sn Zr Mo Si Nb Ta C Fe 6] N H Hthoox
3 5.2~6.53.044525~4.0 02~1.2 | 0.2~0.6 | 0.2~0.7 | 0.7~1.5 | 0.04~0.08 | 0.25 0.15 0.03 0.012 <03

R2 TAISEEUFNS (RESE)

Table 2 Composition of TA15 alloy %
Ti Al Mo v Zt Fe Si 0 N H HiphooER
H | 55~7.1 | 0.5~2.0 | 0.8~2.5 1.5~2.5 0.25 0.15 0.10 0.15 0.05 0.015 <03
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Fig.2 Thickness distribution of TA15 core in superplastic forming process
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Fig.3 Distribution of thickness in different directions in superplastic forming process
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Fig.4 p-t curve of core in superplastic forming
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Fig.5 Ti60/TA1S four-sheet structure rudder sample
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Fig.6 Thickness measuring point of Ti60/TA1S four-sheet
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Table 3 Wall thickness distribution of Ti60/TA15 four-sheet
structure rudder after SPF/DB

b9 REJEL /mm flE Y BEJEL /mm
1 1.78 I 1.76
2 1.58 2 1.60
3 1.70 3 1.66
4 1.30 4 1.32
5 1.66 5 1.68
6 1.28 6 1.20
7 1.68 7' 1.68
8 1.24 8 1.28
9 1.74 9 1.70
10 1.32 10' 1.34
11 1.74 1 1.76
12 1.78 12 1.80
13 1.76 13' 1.78

B7 Ti60/TAISHEAEE = %R
Fig.7 Three dimensional scanning results of Ti60/TA15 four-sheet
structure rudder
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Fig.8 Metallographic of Ti60/TA1S four-sheet structure rudder diffusion bonding interface
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