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Mircostructure and Performance of CO,-MIG Hybrid

Welding of SUS301L Stainless Steel
Chen Yang Wu Shikai

Xiao Rongshi
(Institute of Laser Engineering ., Beijing University of Technology . Beijing 100124, China)

Abstract SUS301L stainless steel sheet with thickness of 2 mm is welded using CO, laser-metal inert gas arc (MIG)
hybrid welding. The microstructure and phase composition of joint are analyzed in detail. Furthermore, the influence
weld. Phase composition in the joint is identified as y austenite and a little § ferrite. The solidification type of weld is
dominated by ferrite-austenite (FA) mode and the transformation from § to ¥ is dominated by massive transformation
decrease gradually. The fracture occurs at the area of coarse columnar grain near the fusion line
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of assembly gap on weld microstructures and performance is investigated. Results indicate that the joint is composed
and short range free diffusion. With the increase of assembly gap, residual § content and tensile strength of weld

of fine dendritic structure in the weld center and columnar crystals far away from the center zone. And the columnar

. 1
crystals are found growing perpendicularly to the fusion line. Grain size increases with the distance from the center of
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Table 1 Chemical composition of base metal and soldering wire (mass fraction, %)

C Si Mn P S Cr Ni N Cu Mo
SUS301L 0.02 0.43 1.08 0. 04 0.003 17.70 7.10 0. 20 — —
ER308LSi1 0.03 0.73 1.73 0.020 0.004 20.30 10. 30 — 0.06 0.08
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Fig. 1 Diagram of experimental setup
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Fig. 2 Cross-section morphology of weld bead
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Fig. 3 Microstructures of weld bead. (a) Bead center; (b) close to bead; (c) close to fusion line; (d) fusion line
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Fig. 4 X-ray diffraction pattern of the weld joint
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analysis of weld joint
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Fig. 6 Distribution diagram of Cr and Ni in weld bead. (a) TEM microstructure of ferrite in the

austenite crystal; (b) EDS results
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Fig. 7 Cross-section morphology of welded joints with different gaps
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Table 2 Assembly gap effect on the hybrid welding weld

ferrite content and tensile properties

Assembly  Ferrite area Tensile Fracture

gap /mm  fraction /%  strength /MPa location
0 14.5 777 WM
0.4 13.3 763.5 WM
0.8 11.4 745.8 WM
1.0 9.5 717.4 WM
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Fig. 8 Fracture location and micromorphology of tensile fracture surface
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Table 3 Cr,, and Ni,, equivalent weights of weld joint

Assembly gap /mm Cre, Ni, Creq/Nigg
0 18.61 11. 88 1.57
0.4 18. 66 11. 87 1.57
0.8 18. 82 11. 82 1.59
1.0 18. 92 11.79 1. 60
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