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Fig. 5.1.1 Schematic illustration of Hot-wire laser brazing.
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Fig. 5.1.2 Visualization result of the tensile shear test.
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Fig. 5.2.1 Schematic illustrations of arrangement of the laser beam and filler wire




Table 5.2.1 Brazing conditions for tensile fatigue test of GI, GA steel / A5052 lap-fillet joint.

Laser type LD
Core, um 1000
Focus lens f400
Laser spot size, mm o4
Brazing speed, m/min 4.0
Laser power, kW 5.0, 6.0
Laser irradiation angle, deg 5
Laser irradiation position, mm 0.5 (For brazing direction)
Wire feeding position, mm 1
Wire feeding speed, m/min 15.0
Wire current, A 213
Wire feeding angle, deg 45
Electrical distance, mm 80
Ar shielding Coaxial 20
gas, L/min Each side 15

Lad cell .
- =l

W

Fig. 5.2.2 Appearance of tensile fatigue test machine.

Table 5.2.2 Experiment conditions of tensile fatigue test.

Frequency, Hz 15
Grip distance, mm 94
Stress ratio 0.1
18.0 (Fnax= 30%Ficiq)
O, N/mm 30.0 (Fmax= 50%Fieiq)
45.0 (Fmax= 75%Fyicid)
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Fig. 5.3.1 S-N curve of GI, GA steel / A5052 joint in V, = 4.0 m/min, V= 15.0 m/min,
Laser power = 6.0, 5.0 kW, ¢4 spot, forward wire feeding.
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Fig. 5.3.2 SEM images of the fracture surface at steel side in short fatigue life GA steel / A5052,
Vp = 4.0 m/min, V¢ = 15.0 m/min, Laser power = 5.0 kW, o ,= 30 N/mm.
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Fig. 5.3.3 SEM images of the fracture surface at bead side in short fatigue life GA steel / A5052,
Vp = 4.0 m/min, V¢ = 15.0 m/min, Laser power = 5.0 kW, o ,= 30 N/mm.




Fig. 5.3.4 SEM images of the fracture surface at A5052 side in long fatigue life GA steel / A5052,
Vp = 4.0 m/min, V¢ = 15.0 m/min, Laser power = 5.0 KW, o ,= 30 N/mm.

Fig. 5.3.5 SEM images of the fracture surface at bead side in long fatigue life GA steel / A5052,
Vy, = 4.0 m/min, Vi = 15.0 m/min, Laser power = 5.0 kW, o .= 30 N/mm.
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Fig. 5.3.6 Schematic illustration of the fatigue crack path.
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