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Decrease of Porosity and Cracking in the cw Nd:YAG Laser Welding
of SM45C

Young-Tae Yoo, Yong-Seok Oh’, Kyoung-Bo Ro*, Ho-Jun Shin~ and Kiegon Im”

ABSTRACT

The effect of pre-heating on the mechanical properties of laser welding joints has been investigated for the
case of SM45C carbon steel welded by a cw Nd:YAG laser. The occurrence of porosity and cracking was
inspected in various welding conditions to find the optimal welding parameters. The results of laser welding
experiment with pre-heating technique showed that porosity and cracking can be reduced significantly in most
of welding conditions and the welded joints have improved mechanical properties, such as higher tensile strength

and better durability.
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F# = F number : F/D Higo] 21 1AW §Fo] 7Meatd HZ Add
z = Focal position oA trdatA SE&HL Ao FFATIAY 4F
s = Welding speed 7 A} 7)o Foll AFEEHOIA I A SMASCE
HAZ = Heat affect zone A4, Aol FH3ta Aawsy) gl 758 A
P = Laser welding power B2 A7 delv FRFFY 7ATFZR AHE
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Fig. 5 Schematic and picture of welding hot creaking
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Fig. 6 Welding cross-sectional area fixing by a Jig in case of no heat treatment

69



TraH . L84 = AH AT E

A AFAYFE3NA A20A A0z

Defect type

Porosity

2kW,
z=0,
s=1m/min,
Ar=4 { /min
(no fixing by a Jig)

Porosity Porosity

I SR

Defect type hot cracking

Porosity No defect

2kW,
z=0,
s=Im/min,
Ar=4 { /min
(no fixing by a lJig)

Fig. 7 Welding cross-sectional area in case of no heat treatment and Jig
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Fig. 8 Welding cross-section area after heat treatment (z= +65-->0)
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Fig. 9 Welding cross-sectional area after Heat treatment (z= +70—0)
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Fig. 10 Welding cross-sectional area after Heat treatment (z= +75—0)
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