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Abstract

Pulse laser welding of AISI 304 stainless steel plate was simulated to find optimal welding
conditions by using commercial finite element code MARC. Due to geometric symmetry, a half model
of AISI 304 stainless steel plate was considered and user subroutines were applied to boundary
condition for the heat transfer. Material properties such as conductivity, specific heat, mass density and
latent heat were given as a function of temperature. A moving heat source was designed on the basis
of experimental data. As a result, Nd:YAG laser welding for AISI 304 stainless steel was successfully
simulated and it should be useful to determine optimal welding condition.
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Fig. 1 The procedure of analysis
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Table 1 Experimental conditions of Nd:YAG pulse
laser welding

Velocity frequency | irradiation Power
(mm/sec) (Hz) (ms) W)
1 5 8 20
1 5 8 22
1 5 8 27.5
1.5 5 8 275
2 5 8 27.5

[ement size: 0.1 x0.1x02 om |

Model size : S0X30% 1 mm

B i

Fig. 2 A half of Model of AISI 304 stainless steel
plate



430 9718 - ARS - BAS -

o dRFMoRRE AHd BE BAA
Jage dd9 Heua P 203
Q9 gvel z% BE @), zEHY 99 1

9 2% FAE ), Re(EY KA 7T &

), Ri(2Y WA ASASG REWA) o
3 Ao AUADEQy) ol T 2 ot
34 £ F 445 27 2 IS 29
wdd Audc oag 3d TY ASAD
A wARAY ddRe FAHCR U
w)

Eds 08 A% 2o orldN @t

A3 4 7HASG 24 &
9 AAG ANYEF, r2 29 FAHAA AL
AAAA Y Az, r, © €99 23F g0l
oM FHeAE AFEE WA goln Q%

ry £ Fig. 3@)% #3495 Wzt w2t 2 3
o] AR A} £ Fig. 3(0)% 22 FHTE
e g2 dolA 498 g4Iy eE FUAsE
o NBZ2I3E APt o JuZ=

 Woliing drection
TRy —™,

(a) Shape of heat source

Maximum
intensity

0T

(b) Frequency
Fig. 3 Assumed Moving heat source for Nd:YAG

pulse laser
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Table 2 Material properties of AISI 304

Thermal property Value

Conductivity(W/(mm'K)) | Temperature dependent

Specific heat(J/(kg’K)) | Temperature dependent

Mass density(kg/mms) 7.912 x 10°(constant)

Emissivity 0.14(constant)
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Fig. 4 Thermal properties
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(b) Temperature distribution
Fig. 5 Simulated results(20W)

(a) Experiment

(b) Analysis
Fig. 6 Comparisons of molten zone of simulated
and experimental results(20W)
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(b) Temperature distribution
Fig. 7 Simulated results(22W)

(b) Analysis
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Fig. 8 Comparisons of molten zone of simulated
and experimental results(22W)
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(b) Temperature distribution
Fig. 9 Simulated results(27.5W)

(b) Analysis

Fig. 10 Comparisons of molten zone of simulated

(a) Experiment
and experimental results(27.5W)
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Fig. 13 Comparisons of molten zone of simulated
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