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Schematic diagram of laser-MIG hybrid welding
technology
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Table 1 Chemical composition of Bohler 316L stainless steel solid wire
C Si Mn Cr Ni Mo P S Cu Fe
0.015 0.45 1.6 18.5 12.0 2.6 0.017 0.007 0.04 N3
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Fig. 2 Schematic diagram of welded zone selected as
working electrode for electrochemical tests. (a)
cross welding; (b) longitudinal welding
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Fig. 3 Macroscopic of 316L stainless steel welding
bead formed by laser-MIG hybrid welding
technology under the different flow rate ratios of
Ar-N, shielding gas
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Table 2 Dimensions of 316L stainless steel welding
bead formed by laser-MIG hybrid welding
technology under the different flow rate ratios
of Ar-N, shielding gas

Ar:N, YE T IR R
SRR L W/mm H/mm h/mm
24:1 7.93 3.78 2.80
22.5:2.5 7.85 3.67 2.59
20:5 7.61 3.70 2.66
17.3:7.7 7.49 3.66 2.78
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Fig. 4 Microstructure of 316L transverse welding seam formed by laser-MIG hybrid welding technology under the
different flow rate ratios of Ar-N, shielding gas. (a) cross section; (b) upper middle region; (c) middle region; (d)
lower middle region
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Fig. 5 Microstructure of 316L transverse welding seam formed by MAG welding under the 80%Ar-20%CO, shielding
gas. (a) lower middle region; (b) middle region; (c) bottom region; (d) fusion line
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Fig. 6 Microstructure of 316L longitudinal welding seam formed by laser-MIG hybrid welding technology under the
different flow rate ratios of Ar-N, shielding gas. (a) top region; (b) upper middle region; (c) middle region; (d)

lower middle region
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Fig. 9 Open circuit curves of 316L longitudinal welding

seam formed by laser-MIG hybrid welding under

the different flow rate ratios of Ar-N, shielding gas
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Fig. 8 Vickers hardness of 316L longitudinal welding
seam formed by laser-MIG hybrid welding under
the different flow rate ratios of Ar-N, shielding
gas
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Fig. 10 Electrochemical impedance spectroscopy of the
316L longitudinal welding seam formed by
laser-MIG hybrid welding technology under the
different flow rate ratios of Ar-N, shielding gas.
(a) Nyquist; (b) Bode plot
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Fig. 11 Simplified equivalent circuit of 316L longitudinal
welding seam in 3.5% NaCl solution
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Table 4 Electrochemical impedance spectroscopy parameters of 316L longitudinal welding seam formed by laser-MIG
hybrid welding technology under the different flow rate ratios of Ar-N, shielding gas
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Fig. 12 Dynamic cycle polarization curves of 316L stain-
less steel longitudinal welding seam formed by
laser-MIG hybrid welding technology under the
different flow rate ratios of Ar-N, shielding gas
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Table 5 Dynamic cycle polarization curves of the welding seam formed by laser-MIG hybrid welding technology under
the different flow rate ratios of Ar-N, shielding gas

Ar:N, B4t e B phib pyL iR FHEEILFE AT CIRIAP S L2
S Econ!V Lon/(10 "A-cm™) Ep/V Erey/V (EpiEcon)V (Erep™ Ecom)/V
24:1 ~0.057 5.31 0.516 ~0.098 8 0.573 —0.0418
22.5:2.5 -0.076 4.55 0.575 —0.1386 0.651 —0.062 6

20:5 -0.159 7.43 1.203 —0.0917 1.362 0.0673
17.3:7.7 -0.123 0.535 1.047 —0.1011 1.170 0.0219
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process.
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