6mm'Z A 8§ Primer3

279 CodolA 84 (1)

- HolA &A% FAAEH 71¥ R FLYAY =4 -
The Weldability of 6mm' Primer-coated Steel for Shipbuilding
Using CO; Laser (II)

- Dynamic Behavior of Laser Welding Phenomenon and
composition of porosity and vaporized-particle -
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Fig. 1 Schematic experimental setup forobser-
vation of laser-induced plasma and spatter
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Fig. 2 Schematic arrangement of X-ray ftransmission imaging
system for observation of keyhole and porosity in laser

welding
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Lap welding; P=6kW, v=1m/min, fa=-2, tp:(m)=
n~1,000FPS, S.=1/20,000

S(30)+L(60), He(15 £ /min),
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Fig. 3 High speed photographs of laser-induced plasma and spatter in lap welding
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Lap welding; P=6kW, v=1m/min, fy=-2
tor(pm)=5(30)+L(60), G.(mm)=0, He(15 £ /min)
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Fig. 4 Photographs of SEM and

results of EDX analyses in porosity
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Table 1 Composition of vaporizing particles

Element
Ge Fe | Zn | Si | Mn | O
(nm) \ tpr(tm)
0 S(15)+L(30) 18.83]71.98] 0.75 | 5.20 | 3.24
S(30)+L(60) | 3.30 [92.15| 1.16 | 0.90 | 2.48
0.2 S(15)+L(30) {49.48|35.38| 0.42 |11.28| 3.49
“ 1 S(30)+L(60) [36.8650.91| 0.85 | 8.44 | 2.94
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Fig. 5 X-ray transmission images of kyehole and bubbles or

porosity during CW CO, laser

primer-coated steel
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Fig. 6 Porosity formation mech-
anism in lap welding of
primer-coated steel
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