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Evaluation of Process Parameter to Laser Welding of Solar Panel
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*Institute for Advanced Engineering, **Fasweld Co., LTD.

Abstract

The solar panel that consists of copper plate and copper tube was successfully welded by ultrasonic

seam welding. However it was not only expensive the copper material but also ultrasonic welding has

many problem such as high error rate, difficulty of dissimilar material welding, noise, etc. At this study,

the laser welding of solar panel with aluminum plate instead of copper. The welding were carried out

with the pulsed Nd:YAG laser and the weld bead geometry was measured with the variation of pulse

energy. Consequently, there was no difference between the ultrasonic and the laser welding on the

performance of heat transfer capacities. Also the formation of intermetalic compound such as CuAl2 was

increased with the pulse energy.

Keywords: solar panel(3]€3), laser welding(g]©|#]-87), heat conductivity(Z A=), Nd:YAG laser(oF1

g|o]A)), ultrasonic welding(ZS1-8-7)
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Fig. 1 Schematic design of flat solar panel.
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(d) weld joint detail
Fig. 2 The analysis of solar panel welded by ultrasonic.

(c) macro section
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Table 1 Comparison of the solar panel performance
according to welding type

Performance Unit Laser Ultrasonic
Max. % 75 + 3 76.05
efficiency
Solar |y lm2day | 222126 | 2274.86
radiation
Emissivity % 4 +£2 4.477

(b) experimental setup of laser welding test
Fig. 5 Complete welding setup with 450W Nd:YAG laser.

Table 2 laser welding conditions

Peak Pulse Ener
No power duration (Joulge}), Material
(kW) (msec)
1 6 2 11.6 Al + Cu
(a) ultrasonic welding (b) laser welding 2 B 3 15 Al + Cu
Fig. 4 Separation from panel sheet to Cu tube according 3 6 3 17.8 Al + Cu
welding type. 4 6 4 24 Al + Cu
5 6 5 30 Al + Cu
6 5 6 30 Cu + Cu
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Table 3 Photograph of cross section and side view
depend on welding conditions

Energy (J) Side view Cross section

11.6

17.8
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Fig. 6 Details of laser welded interface.
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