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Bead surface

SUS304 (10 mm"); Bead welding; Po=10 kW, =25 mnvs, fe=+0 mm
(=381 mm), Shielding gas: He, Rg=8.5x10"m’/s
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Fig. 1

Comparison of bead surface, cross sec-
tion and X-ray inspection photos
between partially and fully penetrated
weld beads of stainless steel.
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Type 304 (10 mm"); Bead welding; v=25 mm/s, fs==+0 mm (=381 mm),

Shielding gas: He, Ry=8.5x10"m’/s, m=200 f/s
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X-ray transmission real-time observation results and schematic drawing of keyhole and bubble formation
behavior during CO, laser welding of stainless steel at 10 to 40 kW, showing effect of laser power on keyhole

and bubble formation behavior.

SUS304 (10 mm"); bead welding; P,=20 kW, v=25 mm/s, =0 mm (=381 mm),
Shielding gas: He, R,=8.5x 10™ m'/s, n;=200 f/s
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Typical example of kevhole and porosity formation behavior with schematic drawing of X ray transmission
observation of kevhole and porosity formation behavior during CO, laser welding of stainless steel at 20 kW,
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SUS304 (8 mm"); Bead welding; P=15 kW, v=25 mm/s, =0 mm(/=381 mm),
Shielding gas: He, R=8.5x10"m’/s, n=200 f/s
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Fig.4 X-ray transmission images and their schematic drawing during CO, laser welding of Type 304 steel plate using
Pt wire, showing spread of Pt melting to define weld pool geometry.
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Fig.5 Measured movement of W particle inside molten
pool of Type 304 steel, indicating typical liquid flow
near upper part of molten pool.
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Fig.6 Measured movement of W particle inside molten
pool of Type 304 steel, indicating typical liquid flow
observed at the bottom part of the weld pool of
stainless steel.
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Fig.7 SEM photos of fractured surfaces [(a), (¢)] and porosity surface [(b), (d)] in Type 304 laser weld bead produced

at 10 kW in He gas.
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Fig.8 Schematic representation of porosity formation mechanisms in stainless steel.
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Fig.9 Typical X-ray transmission image of full penetra-
tion welding of stainless steel.
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SUS304 (10 mm"); Bead welding; Po=10 kW, v=25 mm/s, fs=+0 mm
(=381 mm), Shielding gas: He, Ry=8.5%10"m"s, ni=200 f/s
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Fig. 10 X-ray inspection results and schematic drawing of forward and backward welding made at different beam
angles in stainless steel, showing influence of laser beam inclination angle on porosity formation.

Po=15 kW, v=25 mm/s, fs==0 mm (=381 mm), n=200 f/s

Porosity

X-ray
inspection
photos

X-ray
real-time
observation
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Shielding gas He N2

Fig. 11 Comparison of X-ray inspection and real-time observation results of porosity formation in Type 304 laser
welds produced between helium and nitrogen shielding gases, showing effect of N2 gas on porosity suppression.









