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Study on Laser Beam Welding/Superplastic Forming Technology of Titanium Alloy
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[ABSTRACT] The laser beam welding/superplas-

tic forming technology of TA1S5 titanium alloy strengthen
core board in four layers structure by inflatable forming
method is studied. The most appropriate parameters of
laser beam welding process for superplastic forming are
that power 2300W, welding speed 0.8m-min" and the de-
focusing amount +1. The most appropriate parameters of
superplastic forming are that temperature 930°C , forming
pressure 2.0MPa and forming time 60 min. The forming
effect of the strengthen board is good.
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Fig.1 Sections of overlap joint at different defocusing amount
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Fig.2 Microstructure at overlap joint of +1 defocusing amount
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Fig.3 Diagram and size of lap joint specimen
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Fig.4 Shear capacity of joints with different welding parameters
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Fig.5 Finite element simulation result and thickness
distribution of core board
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Fig.6 Laser penetration welding results of core board
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Fig.7 Simulation and correction curves for core board forming
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Fig.8 Strengthening structure of laser welding core board
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Fig.9 Microstructure of parent metal before and after SPF
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Fig.10 Microstructure of joint fusion zone before and after SPF
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