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The Characteristics of laser welding for Ti and Super austenitic stainless steel plate
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Table 1 Chemical compositions of super stainless steel and Ti plate

Material c Mn Si P S Cr Ni Mo N Cu
ASTM
6% Mo 0.03 1.0 0.04 0.03 23.5~ 0.18~ 0.75
Super NBO6873?S'7 max 2.0max max max max 20~22 255 6.0~7.0 0.25 max
stainless Result for
steel analysis 0.017 0.29 0.32 0.022 0.001 21.7 2517 6.6 0.25 0.140
Material N C H Fe (o) Residuals Ti
ASTM
sxsacz | % | oosmax | U0 | D0 D8 | osmax | ea
Pure Ti Grade 2 ax ) '
Result for
analysis 0.0007 0.035 0.0002 | 0.037 | 0.0065 0.34 Bal.
Ti
Super stainless stee! A <0.2
4 AE 37|
50(L) x 15(W,) x 0.7(T) : SSS
L L 50(L) x 20(W,) x 0.7(T) : Ti
L — T ¥
| +—» TTle——»
w, W,

Fig. 1 Schematic drawings of bead on plate and lap joints for laser welding test
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Table 2 Laser welding parameters

Average . -
o e Power Voltage | Pulse Width | Frequency Speed' Focal Position Shielding Gas (¢ /min)
) (ms) (Hz) (mm/ min) (mm)
W)
o 200 ~500 | 250~ 350 2~9 10~40 100~1200 -6~+6 Ar,: 20~25

330W. 300mm/min

330W. 600mm/min

500W. 200mm/min

220W. 100mm/min

250W. 150mm/min

330W. 300mm/min

330W. 1000mm/min

Fig. 2 Macrostructures at different laser welding parameters of super stainless steel and Ti plates

750

Hardness, Hv
B &8 8 8

B

HAZ & Base metal

1Ve|d metal

08060402 0 02 04 06 08 1

12 14 16 18

Oistance from fusion boundary, nm

- ¢ 220W,100mm/min
—&-250W,150mm/min
—&— 250W,200mm/min
— 250W,300mmv/min
—3%— 330W,300mm/min
—— 330W,400mm/min
—+— 330W,500mm/min
—+— 330W,600mm/min
—=— 330W,1000rmm/min
~—— 500W ,600mm/min

Fig. 3 Hardness distributions of the welds of Ti plates at various laser weld parameters
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Fig. 4 Weld shapes of the lap joints of super stainless steel and Ti plates at various laser weld parameters



