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Abstract

carried out to study laser welding technology, microstructure of welding zone and tensile property. The results show

Experiments on YAG laser transmission welding of polymethylmethacrylate (PMMA) specimens are

that transparent and black PMMA specimens can be well welded and there is no ablated mark at laser irradiated
surface without optical absorbing material when laser power is above 200 W. In tensile experiments, the transparent
PMMA specimens break at the edge of welding zone with the maximum load of 2110 N, and there is no crack at the
welding zone. When laser power is below 200 W, the welding zone is fractured under the condition of single track
welding, and the maximum load is 1170 N. Optical absorbing material can be used to improve the reliability of laser
transmission welding of transparent and color PMMA specimens. The quality of laser transmission welding with black
thermoplastic acrylic resin is better than that of other absorbing materials.
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Fig. 1 Experimental pictures of laser transmission welding. (a) Welding site; (b) experiment specimens
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Fig. 2 Picture of tensile experiment
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Fig. 3 Specimen of laser welding of transparent-red PMMA plastics. (a) Front; (b) back
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Fig. 4 Photographs of laser transmission welding zone microstructure. (a) 10000 times; (b) 1000 times; (c¢) 100 times
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Table 1 Experimental data of tensile test

Number Power /W Process velocity /(mm/s) Distance /mm  Spot diameter /mm Track Measured value /N

THI101 200 10 250 10 single 1170
THI102 200 10 250 10 double 2100
TH103 300 10 250 10 double 1780
TH104 300 10 250 10 single 1990
TH105 400 10 250 10 single 2110
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Fig. 6 Fracture morphology images of specimens at different powers. (a) 200 W; (b) 300 W; (¢) 400 W
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