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Abstract Partial penetration laser welding experiment of DC01 galvanized steel plate and SUS304 austenite stainless
steel as well as pre-deformation experiment are conducted by fiber laser. The deflection and deformation profile of
SUS304 steel plate (lower plate) are measured and the mechanism of the micro bulging distortion of SUS304 steel
plate surface after partial penetration laser welding. The results show that angular distortion is an important reason
that lead to the micro bulging distortion of austenite stainless steel surface. Pre-deformation can decrease the
maximum deformation height significantly. However, the plastic bulging distortion still occurs in micro bulging
distortion area. It is concluded that the main reason of micro bulging distortion of SUS304 steel plate at weldless
side in partial penetration laser welding is the combination of angular distortion and plastic deformation caused by
thermal expansion during welding.
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Table 1 Chemical composition of experimental steel plates

Mass fraction /%

Plate - -
C Mn P S Si Cr Ni Al Fe
SUS304 0.027 1.6 0.01 0.002 0.36 18.5 11.6 Bal.
DCo1 0.1 0.5 0.035 0.025 0.02 Bal.
Q235 0.14 0.55 0.025 0.008 0.19 Bal.
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Fig. 1 Schematics of partial penetration laser welding experiment. (a) Physical map of welding fixture;

(b) schematic of partial penetration laser welding; (¢) schematic of pre-deformation experiment
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Fig. 2 Macro appearances of weld obtained by partial penetration laser lap welding and micro bulging distortion.

(a) Weld side; (b) weldless side
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Fig. 3 Cross-sectional morphology of partial penetration laser welding joint obtained at different laser powers.
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Fig. 5 Three-dimensional model of micro bulging distortion at different powers( width of measurement area is 2 mm). (a)
Mirror region; (b) 2.4 kW, and width of measurement area is 8 mm; (c) 1.9 kW; (d) 2.0 kW; (e) 2.1 kW;
(H 2.2 kW; (g) 2.3kW; (h) 2.4 kW; (i) 2.5 kW; (j) 2.6 kW
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Fig. 6 Two-dimensional profile of micro bulging distortion of the lower steel plate at weldless side.

(a) DC01-SUS304 welding joint; (b) DC01-Q235 welding joint
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Fig. 8 EBSD-IPF images of micro bulging distortion area. (a) Morphology of region about 1.5 mm away from

bulging distortion center; (b) morphology of region about 1 mm away from bulging distortion center
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