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High speed welding process of galvanized steel sheets by laser-arc hybrid method
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Galvanized steel plates were lap-welded by laser-arc hybrid method. The hybrid system consisted of 2kW LD or
YAG laser oscillator and DC pulse MAG arc welding machine. In this experiment, the arc-welding rod traveled on the
specimens following the laser beam with the interval of 2 mm. The results showed that the hybrid method had some
advantages, such as deep welding depth, high welding speed and high joint gap tolerance, in comparison with the conven-
tional arc welding. High-speed camera observation suggests that the zinc and iron vapors produced by laser ablation
stabilized the arc-plasma formation. The effect of the incident angle between welding torch and specimens on molten
metal flow was also discussed.
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Fig. 1 Configuration of specimens and jig. Fig. 2 Schematic illustrations of laser-MAG hybrid welding head.

(a) Welding head, (b) angles between welding head and
perpendicular line.

Table I Experimental conditions in diode laser / MAG arc hybrid welding.

Weldng speed Wirefeedrate  Arcourent Arcvolage DC pulse frequency s/ Lt Lot / bt/ ftpen P besk Tsloped
(mAnin) (ménin) (&) ) (17 (A (m9 slopel pe’ slope.
10 4.5 130 22 93 :E J?peak
15 675 190 25 155 3
20 90 260 28 28 40/500  05/16/05 £
@]
25 1125 300 28 269 Ibase
05 39 90-95 21522 52.57 Time (&)

¥ Wire feed per unit bead length is different from other conditions.
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Fig. 3 Bead appearance and cross-sectional views of arc-welded and
hybrid-welded specimens.
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Fig. 4 Observation of arc plasma by high speed camera.
(a) Welding speed: 1.0 m/min, (b) 2.0 m/min.
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Welding speed: 2.0 m/min
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Fig. 5 Effect of gap on weld bead formation.

Table 2 Experimental conditions in YAG laser / MAG arc
hybrid welding.

Welding speed  Wire feedrate  Arccoument  Arcvoltage 7, /7 S /byt Liper
{m/min} (m/min) (&) ) (A) (ms)
0.5 3.7 120 22
1.0 7.5 240 27
1.5 9.4 310 27
L7 102 366 2 apmaso 65/14-1711
2.0 112 400 32
2.25 112 400 32
2.5 1.3 400 32

Weldingspeed | Gap Head angle (degree)
(min) | (rom) 30 40
1.0 2.0 | not-welded g
1.5 1.5
2.0 0.5
2.0 1.5 | not-welded

Fig. 6 Improvement of gap torelance by increase in

welding head angle.
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Fig.7 Change in weld bead quality with increase of welding speed. (a) Penetration depth, (b) bead width.
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