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Abstract In the experiment, 3161 stainless steel component was manufactured by fiber laser-arc hybrid additive manufactur-
ing. The influence of welding current on the stability of laser-arc hybrid additive manufacturing process was studied by high-
speed camera, and the process parameters with the highest welding stability were selected for the stacking experiment. Experi-
mental results show that when the current is 210 A and the laser power is 1 500 W, the welding stability is the best, and the
porosity is the key factor affecting the mechanical properties of the sample. The tensile strength and elongation of the multilayer
stacking sample prepared are 569. 9 MPa and 16. 8%, respectively.
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Table 1 Welding process parameters

e

No. Weld power P/W Weld current I/A Weld speed v/(cm * min ')
1 1 500 160 90
2 1 500 210 90
3 1 500 240 90
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Table 2 Test material chemical composition

Materials & Si Mn Cr Mo Nj S P Fe
Mass Q235 0. 220 0. 350 1. 400 — — — 0. 050 0. 030 97. 950
fraction/ %  316L 0. 025 0. 800 1.700  17.000  2.500  12.000  0.030 0. 030 65. 915
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Table 3 Mechanical properties of 316L. and composite additive samples

Parameter Tensile strength/MPa Elongation/ %
316LL 480 e — 40 — —
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