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Abstract

A novel joining technology was developed to compensate the camber in polymers. The preheating laser
beam circulates on the joining location and the accumulated heat serves to increase the flexibility of
neighboring polymers. The temperature rises up to the glass transient temperature of the polymers and

continually loading spring force closes the gap of camber.

The irradiated laser was 808nm central

wavelength and the power varied between 2Watt and 5Watt. The laps were adjusted between 3 and 10
and the optimum process parameters were 3Watt and 5 laps for the specific application. An FEM analysis
was introduced to understand the mechanism of joining by the transient temperature distribution on the
polymers. Thermocouples experiments were also tried to correlate the numerical analysis results and it
showed the trend of heat accumulation in experiments.
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Fig. 1 Experiment setup.

Fig. 2 Example of Rear Lamp Set.
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Fig. 3 Sample holding tool.
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0.5mm gap

Fig. 6 Air gap closing and welding process (10 laps).

Table 1 Experiment schedule.
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Fig. 7 Heat accumulation at polymers.
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(a) P=2watt, 3, 5, 10 laps

(b) P=3Watt, 3, 5, 10 laps

(c) P=bWatt, 3, 5, 10 laps
Fig. 8 Welding samples for (a) P=2Watt (b) P=3Watt
(c) P=5Watt.
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