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Study on the Laser-Arc Hybrid Welding Technology of 30CrMnSi Alloy
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Abstract: When 30CrMnSi steel is welded by laser self-fusing welding, the probability of crack is still high, and the front
side of the weld is prone to collapse under the phenomnon, can not meat the requirements of production use. Results indicate
the laser-arc hybrid welding method can realize the single face welding and double face forming of this alloy, and the weld-
ing seam is uniform and elegant. When the laser power is 3 000 W and the welding current is 90 A, the internal crack, espe-
cially the crack in the lap joint, can be effectively avoided with 3 mm root face. The average tensile strength of the joint
is 1 106 MPa, which is 90% of the base metal. The microstructure in the overheated zone of the joint is mainly composed of
the coarse martensite, which is the main reason for the increase of hardness.
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Table 1 Chemical composition of base metal and welding wire (wt. %)

ke C Cr Mn Si
BERF 0.27~0.34 0.8~1.1 0.8~1.1 0.9~1.2
HS-80 42 0.08 0.23 1.3 0.42

R — R AR R A 70k WE ST 0 R
JETAR SR B TR KRS IOE S Sk AR RE A5
WAL . B A1 e TSR 2 s

Table 2 Welding test parameter

. p—— BiiRSE o RERR
/mm P/W /A
1 Y 2 2 800 110
2 Y 2 3000 115
3 Y 3 2 800 82
4 Y 3 3000 90
5 Y 3 3500 105
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Fig. 1 Morphology of the laser-arc hybrid welding joint
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Fig.2 Morphology of the laser-arc hybrid welding joint
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Fig. 4 Dimension inspection of the laser-arc hybrid welding joint of

a 5 mm simulation workpiece
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Fig.5 X-ray inspection photos of a 5 mm 30CrMnSi simulation

workpiece
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Fig. 6 Welding joints of after tensile testing
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Fig.3 Tensile test results
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Fig. 7 Hardness testing results of the welded joint of a 5 mm

simulation workpiece
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Fig. 8 Microstructure of the base metal
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