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Fig.1 Microstructures of base metal and the welded joint: (a)

base metal; (b) fusion area; (c) heat-affected zone near the
fusion area; and (d) heat-affected zone far away from

fusion area
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Fig.2 Microstructures of the welded joint with different welding
parameters: (a) p=1300 W, v=3.0 m/min and (b) p=1300 W,

v=2.5 m/min
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Fig.3 X-ray diffraction pattern of the weld metal: (a) p=1300 W,
v=3.0 m/min and (b) p=1300 W, v=2.5 m/min
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Fig.4 TEM images of the base metal and weld bead: (a) the base
metal; (b) the subcrystalline structure in S phase; (c)

martensite a; and (d) the a” phase in weld bead
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Fig.5 The morphologies of fracture surface of (a) the weld, (b)

the base metal
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Microstructure and Mechanical Properties of Ti-6AL-4V Joints by
Laser Beam Welding

Yang Jing', Cheng Donghai', Huang Jihua', Zhang Hua', Zhao Xingke', Guo Heping®
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100083, China)

Abstract: The microstructure of Ti-6Al-4V joints by laser beam welding with different welding parameters was studied, and the tensile
properties were investigated. The microstructure of welding seam by laser beam welding consists mainly of o’ martensite phase as well as
some a" phase. By increasing the weld heat input, the distribution of martensite becomes more dispersive and glomerate due to the molten
pool stiring, the welding stress and the burning loss of alloy elements. However, the welding parameters have no obviously effects on both
the phase composition and the phase ratio. The tensile strength of joints is higher than basal metal when welded with reasonable
parameters.
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