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Effects of Laser Power on Microstructure and Mechanical Properties

of Al/Ti Laser-GMAW Hybrid Welding-brazing Joints
WANG Wei', ZHANG Hengquan', ZHU Zongtao2, WANG Jing!, LI Hongyul, ZHANG Ran!

(1. Institute of Nuclear Fuel Elements and Materials, Nuclear Power Institute of China, Chengdu 610213, China; 2. School of
Materials Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Butt welding of 6061 aluminum alloy and Ti-6A1-4V titanium alloy with thickness of 3 mm was carried out by
using laser-GMAW hybrid welding-brazing, the effect of laser power on the weld appearance, microstructure and mechanical
properties ofjoints were investigated by metallographic observation, SEM analysis and tensile test. The results show that when
the laser power is less than 3.0 kW, there is no metallurgical bonding in the lower region of the butt interface, and the tensile
strength of the joint is only 80 MPa. The thickness of interfacial intermetallic compound (IMC) layer increases with the
increase of laser power, but the morphology and thickness of the IMC layer vary along the butt interface in joint. With the
increase of laser power, the tensile strength of the joint first increases and then decreases, the highest tensile strength of the
joint is 230 MPa, approximately 80% ofthat ofthe aluminum alloy base metal.
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Fig.l Laser-GMAW hybrid welding-brazing process
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Fig.2 Surface and cross-section views ofjoints
with different laser powers
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Fig.3 Microstructure of each region in welded joint
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Fig.4 Microstructure the weld center with different laser powers
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Tab.2 EDS analysis results of each point in figure 4

fir&

1

Aow N

and figure 5 (wt%b)

Ti Al Si \Y s=xvl
26.59 71.39 1.20 0.82 TiAh
36.73 59.18 2.63 1.46 TiAh
35.12 62.08 1.46 1.34 TiAl
2842 68.37 1.80 141 TiAl
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Fig.5 Interfacial microstructure ofjoints
with different laser powers
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Fig.6 Thickness of the interfacial layer
with different laser powers
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Fig.7 Tensile strength ofjoints with different laser powerss
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Fig.8 Fracture morphology of the joint
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