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Comparison of Welding Characteristics of Austenitic 304 Stainless Steel
and SM45C Using a Continuous Wave Nd:YAG Laser

Young-Tae Yoo*, Yong-Seok Oh', Kwan-Bo Ro’, Ki Gun Lim™

—IF Abstract lr

Welding characteristics of austienite 304 stainless steel and SM45C using a continuous wave Nd: YAG laser are experimentally
investigated. Laser beam welding is increasingly being used in welding of structural steels. The laser welding process is
one of the most advanced manufacturing technologies owing to its high speed and deep penetration. The thermal cycles
associated with laser welding are generally much faster than those involved in conventional welding processes, leading
to a rather small weld zone. Experiments are performed for 304 stainless steel plates changing several process parameter
such as laser power, welding speed, shielding gas flow rate, presence of surface pollution, with fixed or variable gap and
misalignment between the similar and dissimilar and plates, etc. The Nd:YAG laser welding process is one of the most
advanced manufacturing technologies owing to its high speed and penetration. This paper describes the weld ability of
SM45C carbon steel for machine structural use by Nd:YAG laser. The follow conclusions can be drawn that laser power
and welding speed have a pronounced effect on size and shape of the fusion zone. Increase in welding speed resulted
in an increase in weld depth/aspect ratio and hence a decrease in the fusion zone size. The penetration depth increased
with the increase in laser power.
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Table 1 Chemical compositions of SM45C and STS304 (%)

C SI Mn P S
SM45C | 042~0.48|0.15~0.35]0.60~0.90| <.030 <0.035
SUS304 | 0.06 0.64 1.08 0.019 0.01

Table 2 Characteristics of SM45C and S1S304

electric | tensile | thermal | melting thermal
resistance | strength | expansion | point | conductivity
(g Q/fem) | (ke/m) | (avm/T)H| (T) (Ce=1)
SM45C 15 >48 10.73 1430 0.17
SUS304 75 255 20.2 1395 0.12
g(mm)<|| Lzm) M
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Table 3 Experimental equation

material Experimental equation (Power : 600W) accuracy(%)
SMASC | 5=0.998—0.007240.023 2% +4.501x 10 ® 23—1.353x 10 ** 2*—5.012x 10 ~® 25+2.942x 10 7 2° 9.7
STS304 5=1.2134+0.0216 2+0.0142 22 —1.219% 10 ~* 2°—3.272x 10 ™5 2*+4.057x 10 7 2° 96.1
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(-15<z<0) 0 <z < +15)
Table 4 Experimental equation
i material spot Experimental equation (Power : 600W) accuracy (%)
SMASC z<0 5=0.926—0.092+0.008 2% +4.576x 10 ~* 2° 9.6
) z>0 5b=0.935+0.082+0.008 2*—3.899% 10 ~* 2* 9.4
STS304 z2<0 5=0.9214—0.1692—8.53% 10 ~* 2°—3.16x 10 ~* 2° 99.9
) z>0 5=0.9607+0.14282+4.48x 10 ~* 2*—3.593x 10 ~* 2° 9.9
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depth (z=0~ -6, Ar = 4 { /min)
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Fig. 13 Cross sectional area of bead on plate welding
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Fig. 15 Relation between tensile strength and g/t (SM45C)
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