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Fig.1 Dimension of hot tensile specimens (mm)
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Fig.2 Photos of specimens before (a) and after (b) superplastic

deformation
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Fig.3  Stress-strain curves of welded plate after superplastic

deformation with different set amounts of hydrogen at

900 °C, 107s™
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Fig.4 Relationship between peak flow stress and hydrogen

content
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Fig.5 Relationship between elongation and hydrogen content
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Fig.6 Microstructure of cross section of laser welded joint
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Fig.7  Microstructure of weld joints with hydrogen after

superplastic deformation at 900 ‘C, 10°s™: (a) 0.00%H,

(b) 0.291%H, (c) 0.869%H, (d) 1.073%H, and (e)
1.299%H
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Superplasticity of Ti-6Al-4V Laser Butt Weld Joint on Longitudinal Welding Line
Processed with Hydrogenation

Cheng Donghai, Fan Zhao, Chen Yiping, Hu Dean
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Hydrogenation can adjust the microstructure state of Ti-6Al-4V laser weld joint, and improve the superplastic deformation
uniformity. The study on superplastic deformation behavior of hydrogenated Ti-6Al-4V laser weld joint is the basis of the improvement of
the superplastic deformation uniformity. Therefore, the present paper investigated the effect of the set hydrogen amount on the peak flow
stress, welded plate elongation and microstructure uniformity. The results reveal that the peak flow stress increases with the rising
hydrogen content, decreases with the higher deformation temperature, and increases with the increasing of strain rate. The elongation
declines when the hydrogen content increases, improves when the deformation temperature rises, and decreases when the strain rate
increases. The minimum peak flow stress is 20.7 MPa, and the maximum elongation reaches 312% when the hydrogen content is 0.291%,
the deformation temperature 920 <C and the strain rate 10* s™.
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