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Low Power Nd:YAG Laser Welding of 18-8 Type
Austenitic Stainless Steel

GENG Ping, YANG Yu-ling, ZHANG Duo
(College of science, Northeastern University, Shenyang, 110004, China)

Abstract ; The welding technology of low power YAG laser welding for 18-8 type austenitic stainless steel with the thick-

ness of 1.0mm and the effect of laser parameters on the laser welding and the weld beam were studied. The main factors

of influencing the welding beam shape including laser power density, welding speed, pulse frequency and pulse width

were analyzed in detail. Besides these, the results of polishment before welding and the selection of shielding gas to the

weld beam were studied. The results show that the rational combination of welding parameters such as the laser power

density, the welding speed, the pulse frequency and pulse width influence the quality of the weld beam. The optimum

values of these parameters to gain an excellent beam were confirmed to be: when the laser power density is 5.7 X
10°W/cm”, the welding speed is no more than 2mm/s, the pulse frequency is 9Hz and the pulse width is 3. Oms.
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Main components of the stainless steel

Tab. 1
C Si Mn P S Ni Cr Fe

w% |<0.15|<1.00{<2.00|<0. 035/<0.030| 8.00 ~10.00 |17.00 ~19.00| R &
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Fig.1 structure of welding machine
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Tab.2 Parameters of laser welding technique

No. pulse frequncy pulse width welding speed
/Hz /ms /(mm - s7")

Al 15 1.2 1.0

A2 15 1.2 0.5

A3 15 1.5 0.5

A4 20 3.0 2.0

A5 9 3.0 2.0
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Fig.2 seam shape under different welding speed
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Fig.3 seam shape under different laser pulse width
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Fig.4 seam shape under different pulse frequency
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Fig.5 depth of the weld pool

4 & it

(1) RATEF 500W, & KINFHEREH 5.7 x
10°W/em® 1) YAG BB S2 B ERE A 1mm [#) 18 -8
RUR AR S WO R . SRR A TR AT I8
2 0. 5mm 2245, PR IHGSR P BUE KR 45 AT AR IE A S5 4 BB
1R

(2) JR4 o B | ok o 9 BE A % ok o 40 38 2 3 )
RETHMEERER, ARAN, =FWRELAS
RIFEHEEAT T 2mn/s, R 5L B2y 3. Oms, ik
$ii# 7 OHz;

(3) IR RTXIAE 5 3R BT 78 40 B T B8 Ak
DAGRAIE X K5 T % e fie, XoF S B 85 Al P AR A
TaEFE . BEERP PTIEEA, R AT
i v S W = W Y O

SE Mk

(1] BF. BOBRESAR R HARREREF RN ALT].
ML A& ,1995,9.10 - 11.

(2] ZEFH. ABOCREASHMRI]. LHEHNET,2002,2.8.

[3] Young-Tae yoo,Dong-Gyu Ahn. Welding characteristics of
S45C medium carbon steel in laser welding process using
a high power CW Nd:YAG laser[J]. Journal of materials
science. 2004 ,39.6117 - 6119.

(4] BRHMERE. AHEMARE[M]. JLaT: HLR Tl
Jikt: ,2004.

[5] Roessler D M, Jenuwine W C, Koons J N, et al. Laser
Material Processing in General Motors Corporation[ A].
25" ISATA Conference[ C]. Florence ,June 1992.

[6] K Behler, J] Berkmanns, A Ehrhardt, et al. Laser beam
welding of low weight materials and structures[ J]. Mater-
aials & Design,1997,18(4/6) ;261 —267.

[7] SRR BOEMTTZFMIMI. Jb5: hE & AR
#£,1998.113 - 124.

[8] FE/DEARKM, BREM, 5. 20C:MnTi  BOLIRE & T
ZHBEHANPRII]. BREIRF¥ER,
1994 ,26(3) ;114 - 118.





