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Weldability in Nd:YAG Laser of Sintered Material
Depend on Shielding Gases

Yong Kim', Hyun-Seok Yang*, Ki-Young Park” and Kyoung-Don Lee'

“Institute for Advanced Engineering

Abstract

This study includes the effects of shiclding gas types and flow rate on Nd:YAG Laser

weldability of sintered material. The types of shielding gas were evaluated for He, Ar and N2.
Bending strength, porosity rate, hardness and aspect ratio testing of laser weld are carried out to
evaluated the weldability. As a results, Ar gas was showed the best welding strength even it has
the most porosity content on weld metal, and depend on increases the gas flow rate, it was not
only got deeper penetration depth but also showed higher bending strength. Therefore we could
know that bending strength is not only affect the porosity content but also melting area.
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Table 1 Chemical composition of material

Shank C Si Mn | Mo P S Fe

SCM435 10361 0.20| 0.68 | 0.30(0.015|0.004| Bal.

30%Co, 28%Fe, 2%Ni,

Main 38%Cu, 2%Sn

Blade

Blank 60%Co, 20%Fe, 20%Ni

190mm 1.8mm

Fig. 1 Schematic of specimen.
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(a) No gas

(c) N2 gas

(d) Ar gas

Fig. 2 Bead shape depend on gas types.
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Fig. 3 Effect of shielding gas on melting area.
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Fig. 4 Effect of shielding gas on penetration depth.
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Fig. 5 Effect of shielding gas on aspect ratio.
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Fig. 6 Relationship between bending strength and gas
type, flow rate.
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Fg. 7 Inner cavity distibution in cross and upper section
of laser welds.
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Fig. 8 Effects of shielding gas type on porosity rate.
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Fig. 9 Effects of gas flow rate on porosity rate.
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Fig. 10 Relationship between shielding gas and aspect ratio.
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Fig. 11 Relatiorship between shielding gas and weld metal
hardness.
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