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lower surface
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Surface Welding Residual Stresses of TC4 Ti-Alloy Weldments by
Narrow Gap TIG Welding Before and After PWHT

JIANG Yunlu', YU Chen’, CHEN Jing', CHEN Huaining', YI Yaoyong’

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. Guangdong Provincial Key Laboratory of Advanced Welding Technology, Guangdong Welding Institute
(Chinese-Ukraine E.O. Paton Institute of Welding), Guangzhou 510650, China)

[ABSTRACT]

31mm thick TC4 Ti-alloy plates were welded by magnetically controlled narrow gap TIG, the surface

residual stress distributions were measured by indentation strain-gage method before and after vacuum post-welding heat
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treatment (PWHT). The results show that the levels of longitudinal and transverse residual stress is all high on the weld-
ment surface. The residual stresses on the lower surface are little higher than that on the upper surface, especially for trans-
verse residual stress. The residual stresses peak value of the weldment exists in the high temperature heat affect zone, which
reaches 50%-60% of the material yield strength. After 650°C vacuum post-welding heat treatment, longitudinal and trans-
verse stresses on the weldment surface are significantly reduced, maximum stress reduction is more than 50%, the residual

stress peak value left on the surface doesn’t exceed 200MPa, and the original welding residual stresses on the surface go to

redistribute.

Keywords: TC4 Ti-alloy; Narrow gap TIG welding; Residual stress; Vacuum post-welding heat treatment;

Indentation strain-gage method
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Review of Laser Welding Under Subatmospheric Pressure

WANG Tiange"*’, TANG Xinhua'*’

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Key Laboratory of Materials Laser Processing and Modification, Shanghai Jiao Tong University,
Shanghai 200240, China;

3. Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

[ABSTRACT]

and good welding quality, especially in the welding process of thick plates. However, it was found out in recent researches

Compared with traditional welding methods, high-power laser welding is characterized by high efficiency

when the laser power increased to a certain level, the welding penetration won’t get deeper any longer due to the absorp-
tion, refraction and the scattering effect of the plasma plume. That is generated by the evaporation of metal, and to prevent
the laser beam from entering the keyhole. Welding under subatmospheric pressure is regard as an effective method and has
an impressive promotion on both welding penetration and porosity defects. The development of the high-power laser weld-
ing under subatmospheric pressure, as well as some relevant issues are summarized according to recent researches.
Keywords: Laser welding under subatmospheric pressure; Penetration depth; Porosity; Molten pool behavior;

Plasma plume
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