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Effect of Rare Earth Elements on Microstructure and Properties of GH4169 Superalloy Joint
Welded by Micro-Laser Welding
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[ABSTRACT] GH4169 superalloys with 0.2mm
thickness are jointed by micro-laser welding with adding
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rare earth elements, and the influences of rare earth ele-
ments on weld formation, the microstructure and mechani-
cal properties of joints are studied by making use of optical
microscopy, micro hardness tester, electronic precision
stretching machine, and other analysis and detection meth-
ods. The results show that the optimized processing param-
eters with rare earth elements added is that the percentage
of pulse power is 17%, pulse width is 3.1ms, and pulse
frequency is 4.0Hz, at this moment the fracture of welded
joint is at the base metal. During the welding process, the
melted rare earth is fully uniformly mixed with the melted
pool, and distributed weld zone structure is formed. Rare
earth elements can change the temperature gradient of the
weld zone, which induced to form trapezoidal shape weld
zone. At the same time, welding joints with low hardness
and good ductility and toughness welds are obtained attrib-
uted to the rare earth elements.
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Fig. 1 Microstructure of the joint without rare earth
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Fig.2 EDS analysis of weld zone with rare earth
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Fig.3 Hardness distribution of the joint
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Fig.4 Fracture location of the tensile sample
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