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Welding Characteristics of SCP1 on CW Nd:YAG Laser
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ABSTRACT

Laser welding of metals has been widely used to improve a wear resistance and a corrosion resistance of the

industrial parts. The objective of this research works is to investigate the influence of the process parameters,
such as the welding for metals with CW Nd:YAG lasers. The bead-on-plate welding tests are carried out for
several combinations of the experimental conditions. In order to quantitatively examine the characteristics of the
butt welding, the welding quality of the cut section, stain-stress behavior and the hardness of the welded part are
investigated. From the results of the investigation, it has been shown that the optimal welding condition without
defects in the vicinity of the welded area and with a good welding quality is 1325W of the laser power, and

1.4m/min of laser welding speed.

Key Words : CW Nd:YAG Laser welding (34 %3 Nd:YAG 2l°] A& 3), Heat input capacity (Y %), Cold
rolled carbon steel (‘§<373®), Butt welding (217] 4 3), Surface temperature (X2 %)
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Fig. 1 Schematic diagram of the experimental set-up
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Fig. 2 Spot size measurement on the focus position
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Fig. 3 Spot area distribution on the bead on plate
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Fig. 4 Influence of welding speed on the aspect
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input capacity
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Fig. 9 Strain-Stress relationship for changing laser
power and welded metal
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Fig. 10 Micro structure of welding bead

Aipdoln (BYE 1325WE Zojy] #5843 &
o] ZAA ot BAjel 2L YAyt 2n @
FletolER Hoj ln dFYFE 2AWFeR |
g 37 wjgo] YAHEol A7) §2H(Self-quenching)
anE Wefstd ke 2717k xBAA D &%
& gegpolEV} ERFHO YER 8§57 ¥
gto]EQ o] Bolxx EfAstn Fe WY
HelolEg A9 Heto]Er} EFH YErwttt

SRAARANN BYE HEolEx dYYFE
A $E5FE 24F gy 2AG AAste HF
o] At ZEEZAT AFA AN ByYKe]l H
Zto]EQ] #aFo] FolATE AXE L A5stn
HYEEL Z4EE ¢ & A F, #HolAE ol &
& scr1o] &3 & T8 "3"3%1 geolE §3F¢
o} 1 FHd Fxo A5E HHLAT UFEH
< ¥ AHdMEe YR 43S Fol £AFHY
Badele]l € & A€ BAFan o

4 ol$4EE 14m/min, 2FHYAE z=0mm
(Lens focal length : 200mm), ¥ A} Zol(L)y=

42

2200 1
2000
1800 -
£ 1600 -}
Py L
1400
21
E 1200 -
£ 1000 4
Q F
= 800
3 r J
o 600
t L
@ 40
L —s— Laser Power : 1300W, speed : 1.4mimin
200 - o Laser Power : 1325W, speed : 1.4m/min
0 T
0 1 2 3 4
Time {sec)
Fig. 11 The result of surface temperature

monitoring by laser beam welding
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