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Abstract The process of laser transmission welding of polycarbonate is studied. The relationship between welding
quality and surface roughness is investigated from the perspectives of fracture morphology and material absorptivity.
Based on the Weierstrass-Mandelbrot function and measured points data, the three-dimensional real surface model is
built and the temperature field numerical simulation of single-board welding is carried out. Experimental results
show that, with the increase of the specimen surface roughness, the welding quality deteriorates. Simulation results
show that the rough surface reaches peak temperature faster than the smooth surface, while the peak temperature of
the smooth surface is higher than that of the rough surface. With the increase of the welding rate, the welding
temperature appears an overall decline, and the temperature variation curves of surfaces with different roughness
overlap gradually.
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(d) light-absorbing PC specimens Fig. 2 PC specimens with different surface roughness. (a) No.1;

(b) No.2; (¢) No.3; (d) No.4; (e) No.5; (f) No.6
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Fig. 3 Breaking force of laser welded specimen versus Fig. 4 Weld width of laser welded specimen versus surface
surface roughness of light-absorbing specimen roughness of light-absorbing specimen
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Fig. 5 Fracture morphologies of laser welded specimen magnified by (a) 20 and (b) 100 times when light-absorbing
specimen surface roughness is 1.600 pm
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Fig. 6 Fracture morphologies of laser welded specimen magnified by (a) 20, (b) 50 and (c) 100 times when
light-absorbing specimen surface roughness is 0.218 pm
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Fig. 7 Absorptivity of light-absorbing specimen versus surface roughness
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Fig. 8 Surface profile curves of 6 light-absorbing specimens in Fig.2.
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Fig. 10 (a) Simulated three-dimensional surface and (b) its local amplification of 100 times

when R,=1.600 pm and D, =2.3572
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