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Technics and Performance Research of Laser Transmission
Welding Polycarbonate Plastics

Wei Hong Wang Chuanyang

(School of Mechanical and Electrical Engineering, Soochow University, Suzhow, Jiangsu 215021, China)

Abstract Based on the theory of laser transmission welding, the feasibility of laser welding the polycarbonate (PC)
sheet plastics is researched. The experimental scheme for laser transmission welding is plotted. which includes the
selection of laser equipment and welding materials. Metallographic microscopy is conducted for experimental samples
in order to investigate the influence of welding parameters on welding quality. Orthogonal experiment method is used
to study the welding results under different conditions of laser power, welding speed and the content of carbon black
in polycarbonate. The results show that the laser power is the primary influencing factor, followed by the welding
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speed, and the last is the content of carbon black.
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Fig. 1 Schematic diagram of laser transmission

welding of plastics
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Table 1 Parameters of PC241R

Parameter Value Parameter Value
Density /(g + cm *) 1.2 Water absorbing /%  0.15

Strength /MPa 62.8 Mold shrinkage /% 0.5~0.7

Bending Flexural

strength /MPa 93.2 modulus /MPa 2200
Heat deflection Thermal
temperature 132 decomposition 340

(1.81 MPa) /C

PC APEHEA K BRI F 5 b o A R AR A R
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Table 2 Configuration of experimental parameters

temperature /C

Laser Welding rate / Black carbon

Level
power /W (mm/s) content /%
1 20 20 0.05
2 25 30 0.10
3 30 40 0.15
4 35 50 0.10
5 40 60 0.15
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Table 3 Analysis of PC weld range parameters

Black Examine
Laser Welding

Number carbon indicator (tensile
power  speed
content strength) /N
1 1 1 1 134
2 1 2 2 134
3 1 3 3 138
4 1 4 2 61
> 1 S 3 o1
6 2 1 2 263
7 2 2 3 261
8 2 3 2 191
9 2 4 3 228
10 2 S 1 40
11 3 1 3 301
12 3 2 2 224
13 3 3 3 289
14 3 4 1 96
15 3 S 2 113
16 4 1 2 384
17 4 2 3 269
18 4 3 1 167
19 4 4 2 259
20 4 ) 3 270
21 5 1 3 434
22 5 2 1 244
23 5 3 2 379
24 5 4 3 350
25 5 S 2 165
K, 518 1516 518
K, 983 1132 2115
K; 1023 1164 2187
K, 1349 994
K; 1572 639
ki 103. 6 303. 2 103. 6
ky 196. 6 226.4 211.5
ks 204.6 232.8 218.7
ky 269. 8 198. 8
ks 314.4 127.8
Range 210. 8 175.4 115.1
Best 5 1 3
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Fig. 2 Effect of welding speed on tensile strength
when the laser power is 40 W
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Fig. 3 Microscopic comparison of the welding section in (a) experiment 21 and (b) experiment 23
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