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Study on Microstructure and Element Diffusion in
Laser Weld of YG20/45 Steel

MA Yifan,XU Peiquan® ,LIN Junyu
(School of Materials Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; Aiming at the disadvantages of high brittleness of welded joint and poor weld connection performance in the
dissimilar metal welding of YG20/45 steel, the laser fusion brazing welding with Cu/Invar/Ni composite layer as the
intermediate layer was proposed to study the microstructure, chemical composition and element diffusion law in the weld
area. The test results show that the WC grain edges and corners in the base metal cemented carbide will dissolve in the
welding test, and some grains gather but do not grow up, which reduces the brittleness of the welded joint. In the weld
transition zone, the elements in Invar alloy and cemented carbide have diffusion reaction. The Fe and Ni elements in
Invar alloy supplement the co elements lost in cemented carbide to form a bonding phase, which improves the
connectivity of welding base metal. When Cu/Invar/Ni composite layer is added between cemented carbide and 45
steel , the macro morphology of laser brazed joint is better. When the base metal is 4 mm thick, the laser power is 1 700
W, the laser scanning speed is 0.1 m/s, and the defocus amount is —3 mm, the welded joint with good metallurgical
properties can be obtained.
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Table 1 Chemical element mass fraction of YG20
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Table 2 Invar alloy chemical element mass fraction
%
Ni C Mn Nb Fe
42.00 0.60 3.50 3.00 50.90
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Figure 2 Weld interface texture
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Figure 3  Transition layer microstructure
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Figure 5 YG20 side weld element composition
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