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Nd:YAG Laser Beam Welding Invar36 Alloy

Wu Dongjiang Yin Bo Zhang Weizhe Jin Zhuji
(Key Laboratory for Precision and Non-Traditional Machining Technology of Ministry of Education ,

Dalian University of Technology . Dalian , Liaoning 116024, China)

Abstract Nd:YAG laser beam butt-welding of invar36 alloy is carried out. The influence of the welding line's
surface, bead penetration and width to the laser parameter is investigated with plate-welding. The composition and
hardness of the fusion zone is investigated with the butt-welding of the thickness of 2 mm. The result indicated that.
laser power and pulse duration are the main factors which influence the weld bead penetration, weld width and heat
affect zone (HAZ). There is a narrow selection range of the welding speed. The defocusing distance mainly affects
the weld bead penetration and weld width. The composition of the welding-line has no obviously change, the hardness
is appreciably lower than base body. The crystallographic orientation of the welding line had columnar crystals

appeared and austenite growth.
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Table 1 Chemical composition of Invar36 alloy

c P S si Mn Ni Fe
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Table 2 Variation range of welding parameters

Option Parameter
Laser power /W 350,400,450,500
Pulse duration /ms 6,7,8,9
Welding speed /(mm/min) 20,25,30,35
Lens focus /mm 120
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Fig. 3 Top morphology of the welding line at different

pulse duration
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Fig. 4 Bottom morphology of the welding line at different

pulse duration
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Fig. 5 Top morphology of the welding line at different
welding speed
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Fig. 6 Bottom morphology of the welding line at different

welding speed
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Fig. 7 Top morphology of the welding line at different

defocusing distance
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Fig. 8 Bottom morphology of the welding line at different

defocusing distance
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Fig. 10 XRD pattern of Invar36 alloy welding line
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Fig. 11 Microhardness test result
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Fig. 13 Microstructure of Invar alloy base body
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