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Numerical Simulation and Laser Welding/Superplastic

Forming Process Research of Core Sheets

Chen Minghe
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016)

Xu Mengmeng Wang Dagang

Abstract Two-layer core sheets of TC4 titanium alloy four-sheet strengthened structure were researched. The
sheets were welded by laser penetration welding instead of traditional superplastic forming/diffusion bonding ( SPF/
DB) process coated with check flux. The superplastic forming of the core sheets were simulated by ABAQUS finite el-
ement analysis( FEM). Optimized pressure-time (p-t) curve was obtained. The p-t curve was used as the pneumatic
loading curve of this process,then use superplastic forming test to verify it. It reveals that the FEM results consist with

the experimental results, the thickness distribution is homogeneous,no weld tear phenomenon occurred. So the pro-

posed process is feasible.
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Fig.2 Superplastic forming process and stress distribution of two-layer sheets
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