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Table 1 Chemical compositions of used materials. (mass%o)

C | Si | Mn P S Cu | Al |Ti+zr
Base material | <0.16 | <0.17 | <0.73 | <0.016 | <0.006 | - - -
Wire 0.04 | 0.68 | 1.55 | 0.014 | 0.013 | 0.03 |<0.01| 0.23
Table 2 Welding conditions.
Welding speed, m/min 0.3-2.0
Laser type Fiber, LD
Laser power, kW 3.0-538
Spot size, mm 3.0-75
Wire feeding position, mm 0-3.0
Wire current, A 100 — 292
Wire feeding speed, m/min | 1.6 — 12.0
Wire feeding angle, deg 55-75

Table 3 Conditions of"in-situ observation.

Camera type A B
Frame rate, fps 250 125
Shutter speed, s | 1/1000 | 1/250

Diaphragm 16 22

Transmitted wave
length of filter, nm

Lighting laser, nm

980+5 | 950+10
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Fig. 1 Schematic illustrations of experimental setup.
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Spot diameter: 7.5 mm, Wire feeding position: 2mm,
Wire feeding speed: 1.8 m/min, Wire feeding angle: 55°
Fig. 2 High speed camera images on each wire current.

Spot diameter: 7.5 mm, Wire current: 110 A,
Wire feeding speed: 1.8 m/min, Wire feeding angle: 55°
a) 0 mm b) 2 mm
Fig. 3 Effect of wire feeding position on welding.
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Fig. 4 Leg length change with spot diameter of laser.
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Spot size: 6.0mm, Wire current : 114A, Wire feeding angle: 55 °
Wire feeding position: 1.5mm, Wire feeding speed : 2.2m/min,
Fig. 5 High resolution high speed camera image.

Spot size (mm) |

Wire feeding angle: 55 °, Wire feeding position: 1.5 mm,
Wire current : 84-122 A, Wire feeding speed: 1.1-2.4 m/min
Fig. 6 Cross sections of weld bead on each spot diameter.
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Laser power : 3.0kW
Welding speed : 0.3m/min
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Wire current: 86, 110, 122,149 A
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Fig. 7 Relationship between leg length and wire feeding speed.

| Wire feeding speed, m/min

1mm

Spot diameter: 7.5 mm, Wire feeding position: 1.5 mm
Wire current: 0-149 A Wire feeding angle: 55 °
Fig. 8 Cross sections of weld bead on each wire feeding speed.
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Fig. 9 Cross sections of bead welded on each wire welding speed and laser power using laser diode.
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Fig. 10 Angular distortion on each welding process.
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