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A Study of Welding Characteristics of Inconel 600 Alloy by High Power Laser

Seong-Wook Song*, Young-Tae Yoo~ Ho-Jun Shin”"

L Abstract }

The laser welding process is one of the most advanced manufacuring technologies owing to its high speed and deep
penetration. Welding characteristics of Inconel 600 Alloy using a continuous wave Nd:YAG laser are experimentally investigated.
The major process parameters studied in the present laser welding experiment were position of focus, laser power, travel
speed. The gap and offset maintained as small as possible. Optical microscope were used to investigate the microstructures

of the welded zone. The follow conclusions can be drawn the laser power and travel speed have a pronounced effect

the fusion zone size and shape.
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Fig. 1 Schematic diagram of the experimental setup

Table 1 Chemical analysis(Wt. %)

C Fe S Ni Cr Al

Inconel

600 0.019 | 9.72 [<0.001{ 73.25 | 16.12 | 0.231

Table 2 Mechanical& Physical properties of Materials

Inconel 600
Tensile Strength(MPa) 710
Elongation(%) 40
Thermal Conductivity(W/m - C) 149
Melting Range(C) 1354~1413
Density(g/cm3) 8.47
Specific Heat(J/kg « T) 133
Electrical Resistivity(r Q2 « m) 1.03
Hardness(Hv) 185
22 Al ®
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Fig. 2 Relation between position of focus and aspect
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Fig. 3 Cross-sectional area of bead on plate welding
at P=1.4kW, v=1.0m/min and z=0.5mm

Fig. 4 Cross-sectional area of bead on plate welding
at P=1.5kW, v=1.0m/min and z=0.5mm
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Fig. 5 Cross-sectional area of bead on plate welding
at P=1.6kW, v=1.0m/min and z=0.5mm

Fig. 6 Cross-sectional area of bead on plate welding
at P=1.7kW, v=1.0m/min and z=0.5mm
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Fig. 7 Butt welding Cross-sectional area of the laser
beam power at P=1.6kW, v=1.0m/min and z=0.5mm

Fig. 8 Photographs showing laser butt welding
(P=1.6kW, v=1.0m/min, z=0.5mm)
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Fig.9 Butt welding Cross-sectional area of the laser
beam power at P=1.6kW, v=1.0m/min and z=-0.5mm

Fig.10 Butt welding Cross-sectional area of the laser
beam power at P=2kW, v=1.0m/min and z=-0.5mm
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