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Numerical Simulation of Thermal on Laser Welding
and Experimental Study Based on ANSYS
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(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; Based on the principle of laser braze welding and B1500HS high-strength steel and the 6016 aluminum alloy,

three-dimensional finite element model of the steel/aluminum laser lap welding of plate was established with tie fiber

laser using ANSYS software, to start numerical simulation of temperature field. Thermocouple temperature measurement

method was used to measure the welding thermal cycle curve of relevant points on the workpiece. The measured results

and simulation structure were analyzed in this paper, which verified the accuracy of the simulation.
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Table 1 ~ Chemical composition of B1500HS steel plate
BHILR Bie %/ % HEILR Bt o4/ %
C 0.2300 Cr 0.190 0
Si 0.250 0 Mo 0.040 0
Mn 1.350 0 B 0.003 2

&2 6016 456209105 R
Table 2 6016 aluminum alloy chemical

composition of steel plate

AETR iy H % FETR Brit s34 %
Si 1.100 ~1.500 Mn 0.070 ~0. 100
Mg 0.500 ~0. 600 Cu 0.095 ~0.200
Fe 0.100 ~0.500 Ti 0.020 ~0.150
Zn 0.025 ~0.200
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Figure 1  Structure of welding parts
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Figure 2 Local sketch map of mesh
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Figure 3 Thermal physical

properties of aluminum alloy
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Figure 5 Surface temperature distribution at different time
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Figure 6 Temperature distribution of
longitudinal section

BOORIE N IR TR 73500 0.97,1.20,1. 24 mm,
3.2 BB L

2% FI ] ANSYS-POST26 I} i) Fi 5 Ak 7 28 4
7R KRR PR IR R DIBOL R 1800
W, SR HHUEE 40 mm/s  JEBEEAR 1.0 mm 4], ERA 38
JEIHIRLEE 3 A AL

B 0 27 o B AR B 5 B 531 6,
12,18.24 mm YEHC4 A5, W1 7 FTR. KRAETL
B4 A R FEAR R R T i A T T
AV, TP PR B R e B RN b T 2= s (L
I HL, & mUTE Rl A5 B I ) AR A2 3 B D[R] P 452 BR
PRI o PRI , VIO T BE BRI, 12 A
BRI HBEH AL LE v Hd R B AR

1800 6mm 12mm 18mm 24 mm
1400 [

© 1000

%[llll[r)\ﬁé

600 -

200 -

2200 1 1 L L 1
0.0 0.2 0.4 0.6 0.8 1.0

A T8/
B7 BEBRET TN
Figure 7 Long direction of weld
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Figure 9  Comparison of thermal cycling curves

and simulation results for each point
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