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Numerical simulation of fiber laser welding of steel/aluminum dissimilar metals

YANG Hongliang , JIN Xiangzhong, XIU Tengfei, FEI Xinjiang, YE Ying
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: In order to study the temperature distribution for laser butt welding of dissimilar metal steel/aluminum, a
mathematical model was established and welding temperature field was also simulated by ANSYS software. Temperature
distribution at different time and the thermal cycling profile at the node on specimen surface were obtained. The effect of welding
speed on welding temperature field was studied. The results were compared with the actual welding. The results show that, the
welding temperature field is asymmetrically distributed and the temperature gradient in steel side is greater than that in aluminum
side; With the increase of welding speed, the maximum temperature reduces gradually and weld width also decreases gradually.
The weld shapes obtained from simulation and experiments are consistent, and the error is less than 5% . The study can verify the
accuracy of simulation results.
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Fig. 1 Model for composite heat source

Fig.2 Gaussian heat source distribution
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Table 1 ~ Thermal-physical property parameters of Q235 and 6061-T6

q(r,z) = 2i)

exp( -5
To

specific heat

mml(?wg ;w“ﬁﬂw) capacity ¢/
g m m (J-kg™' - K1)
Q235 7860 77.5 460
6061-T6 2700 167 900
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Fig.3 Thermal model
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Fig.4 Distribution of temperature field in different times
2.2 1REAEINZ
TEFOCHR L AT 200, W55 F 48 5 17, 74
HDZE EH6 AT R, T R O 4mm, 85 BT 7R O B
e (B 1~ #2R 6 FoR Pt 1y 1) IO EAAE 6
ko MR RAE H HRHERIT g i, S G iy

6000 6

50001

4000]

3000]

2000 _ WY

1000] ot I
1 -

00 04 08 12 16 20
time/s

temperature/‘C

Fig.5 Thermal cycle curve of weld direction
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Fig. 6 Distribution of temperature field at different welding speed
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Fig.7 Relationship between weld width and welding speed
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Fig. 8 Weld cross-section morphology
Table 2 Comparison of weld width

positive weld width/mm  back weld width/mm

the simulation results 3.45 2.56
the experimental results 3.3 2.6
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