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Fig. 5.2.1 Specimen for U-type hot cracking test.
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(a) Schematic illustration. (b) Method of measuring strain in welding.

Fig. 5.2.2 Method of U-type hot cracking test.
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Fig.5.3.1 Calibration.
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Table 5.4.1 Experimental conditions.

Tensile set speed, mm/min 5
Length of grabbing, mm 40
Camera High-speed twin
camera
Frame rate, fps 15

Lighting

Two LED lights

Fig. 5.4.1 Experimental appearance of tensile test
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Table 5.4.2 Experimental conditions.

(a) Welding conditions (b) Shooting conditions
Laser type Fiber Laser Camera HX-3
Laser power, kW 1.95 Lightning Metal-halide lamp+CAVILUX
Defocus length, mm 50 Lens Zoom-up lens(Leica)
Laser irradiation angle, deg 30 Shutter speed, sec 1/2000
Welding speed, m/min 0 Resolution 2560 x 1780
Top : 50
Shielding gas (Ar), I/min Aperture value 3
Back : 20 Magnification x3.2
Applied load, kN 7.6, 16.9, 18.0 — .
Optical filter Short-pass filter (840nm)
Distance from Laser Frame rate, fps 500
spot to shooting range Distance from Laser spot to

0.55

shooting range, mm

Welding direction

14.0kN : Time,fms
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Fig. 5.4.2 Visualization video of U-type test
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Fig. 5.5.1 Strain measurement of flare joint
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Fig. 5.5.2 Strain measurement of U-type test
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