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Temperature Field Simulation on Laser Transmission
Joining of PET Films and Titanium
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Wang Xiao Song Xinhua

Abstract 0.1-mm-thick PET films and 0. 1-mm-thick titanium are joint using laser transmission joining technology.
A 3D thermal model based on the finite element theory to simulate the temperature field on laser transmission joining
of PET and titanium is established. With the ANSYS parametric design language (APDL) a moving super Gaussian
distributed heat source is applied, and the distribution of the temperature field and the time to achieve quasi-steady-
state temperature field are gained. Effect of process parameters, including laser power and scanning welding, on the
joinging result is investigated, and the calculated joint width is obtained. Experimental data for joint width is
collected. Very good agreement is achieved between the calculated values and the measured values. It shows that the
model is reliable.
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Fig. 1 Schematic diagram of laser transmission joining
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Fig. 2 Finite element analysis (FEA) model along with

a zoomed-in mesh view
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Table 1 Thermal properties of the materials used

in the FEA model

) Specific Thermal
Density
Material heat capacity conductivity
/(kg/m*)
/U/ (kg + K01 /[W/(m -« K)]
PET 1330 1100 0. 35
Titanium 4510 530 17
Glass 2500 858 1.1
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Fig. 3 Temperature contours in the interface at

different time points
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Fig. 4 Temperature contours in the symmetry plane at

different time points
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Fig. 5 Change curves of temperature at different points

in center line of joint
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Fig. 6 Temperature contours in the interface at

different laser powers
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at different laser powers
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Fig. 8 Change curves of temperature in the symmetry
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Table 2 Maximum temperature, joint width and

temperature of PET at different laser powers

Maximum

Laser Joint Temperature
power /W temp;eﬂrcature width /mm of PET /C
3.5 269. 204 0. 484 167. 358
4.0 305. 805 0.822 188. 409
4.5 340. 406 0.984 209. 461
5.0 376.006 1.116 230.512
5.5 411. 607 1.232 251.563
6.0 447. 207 1. 360 272.614
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Fig. 9 Temperature contours in the interface at different scanning speeds
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Fig. 10 Change curves of temperature in the interface

at different scanning speeds
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Fig. 11 Change curves of temperature in the symmetry

plane at different scanning speeds
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Table 3 Maximum temperature, joint width and

BT PET I8 5 W Bk A 2 18] 1

temperature of PET at different scanning speeds

Scanning Maximum PET
Joint
speed temperature Temperature
) width /mm )

/(mm/min) /C /C
15 428.047 1. 436 287.628
30 399.478 1. 236 257.054
50 376.006 1.116 230.512
80 351.735 0.998 211. 339
100 340. 142 0.936 196. 966
150 316.439 0. 816 167.095
200 297.421 0.670 143.535
250 281.383 0.532 124. 663
300 267.502 0.416 109. 418
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