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Fig. 1 The finite element model
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Fig. 2 Curves of thermal expansion coefficient
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Fig. 3

Comparison of calculated results and experiment results of temperature

during first hot bulge forming process
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Fig. 4

Comparison of calculated results and experiment results of temperature

during second hot bulge forming process
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Fig. 5

The displacement distribution in hot bulge forming
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Numerical simulation of vacuum hot bulge forming of

titanium alloy cylindrical workpiece

WANG Ming-wei""*, ZHANG Li-wen'. QI Lin', ZHANG Fan-yun’, LI Chen-hui’

( 1. State Key Lab. for Mater. Modif. , Dalian Univ. of Technol. , Dalian 116024, China;
2.School of Mech. Eng. and Autom. , Dalian Polytech. Univ. , Dalian 116034, China;
3. Shenyang Liming Aero-Engine Group Co. . Shenyang 110043, China )

Abstract: Vacuum hot bulge forming is an innovative manufacture method used to produce many
industrial components. Components are formed by thermal expansion of the die as forming load. A
two-dimensional nonlinear thermo-mechanical coupled FE model was established. In this model,
influences of many factors, such as nonlinear radiation heat transfer and thermal physical properties of
material depending on temperature, were considered. Numerical simulation of vacuum hot bulge
forming process of titanium alloy cylindrical workpiece was carried out using FE analysis software
MSC. Marc. The temperature and deformation fields of vacuum hot bulge forming of titanium alloy
cylindrical workpiece were analyzed. And the corresponding experiments were carried out. The

simulation results agree well with the experimental ones.

Key words: titanium alloy; vacuum hot bulge forming; thermo-mechanical couple; numerical

simulation



