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Fig. 1 Shape and dimension of titanium alloy semi-pipe part
(Unit: mm)

mm, FMEEEEF1E R(73+£0.5) mm, O EN
(100£1)°, 35 FBIE AT (7.540.2) mm [ LB,
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Table 1 Chemical composition of TA2 titanium alloy (mass

fraction, %)

Fe Si C N H (6] Ti

0.30 0.15 0.10 0.05 0.02 0.20 Bal.

R2 TA2 BRa e ietkae
Table 2 Mechanical properties of TA2 titanium alloy

o,/MPa oy/MPa 0/% E/GPa

71 234 30 66
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Fig. 2 Shape of forming specimen
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Fig.3 Rupture specimen based on unreasonable blank
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Fig. 4 Shape and dimension of blank (Unit: mm)
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CH3 CH =CH2 CH3 CIH3
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CH3 CHs —, 1 — CHs—,; CHs

M: 10-20; N: 6000-11500
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Fig. 5 Molecular structural formula of methyl vinyl silicone

rubber
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Fig. 6 Finite element analysis model
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Fig. 7 Distribution of viscous medium pressure and viscous

adhesive stress
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Fig. 8 Flowing of blank in forming process
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Fig. 9 Changes law of velocity about point 4 and B of

specimen
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Fig. 10 Distribution of viscous medium pressure fields
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Fig. 11 Thickness distribution of specimen
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Fig. 12 Springback distribution of specimen
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Medium container
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Fig. 13  Photo of test equipment and mold
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Fig. 14 Photo of TA2 titanium alloy semi-pipe specimen
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Fig. 15 Center section shape and thickness of specimen
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Viscous pressure forming of semi-pipe parts of
complex shape TA2 titanium alloy

GAO Tie-jun', LIU Qing', CAI Jin', YANG Yu-yin®>, WANG Zhong-jin®

(1. Faculty of Aerospace Engineering, Shenyang Aerospace University, Shenyang 110136, China;
2. Beijing Power Machinery Research Institute, Beijing 100074, China;
3. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: According to the forming difficulty of complex shape TA2 titanium alloy semi-pipe parts at room temperature,
the viscous pressure forming was researched and the part process scheme was formulated correspondingly. The finite
element software ANSYS/LS-DYNA was used to analyze the forming process. The influences of the viscous pressure
distribution and the viscous adhesive stress on the flowing law and deformation uniformity of the blank, the specimen
thickness distribution and the springback are obtained. On this basis, the viscous pressure forming of the complex shape
TA2 titanium alloy semi-pipe parts were carried out to verify the accuracy of the finite element analysis results. The
results show that the accuracy forming of the complex shape TA2 titanium alloy semi-pipe parts can be realized at room
temperature by using the performance characteristic of viscous medium.

Key words: titanium alloy semi-pipe part; viscous medium property; forming; thickness distribution; springback
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