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Abstract: A transmission welding system with an optical fiber laser was established to realize the seamless
welding of thermoplastics. The structure, laser source, beam collimation and focusing for the welding system
were studied. The method of laser transmission welding was discussed according to the characteristics of plastic
welding. Then the laser transmission welding system was designed by using the fiber laser as a source. By con-
sidering the divergence of the fiber laser source, the light beam collimation and focusing system was designed.
The welding experiment of polypropylene specimen was carried out by using the designed fiber laser transmis-
sion welding system, and the tensile test of a welding specimen was performed. The results show that the weld-
ing strength of specimen is 379 N by the semiconductor laser transmission welding system, while the laser pow-
er is 40 W, the welding speed is 50 mm/s, and the content of carbon black is 0.1% . It satisfies the system
requirements of practical applications.
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Fig. 1  Principle of laser transmission welding of plastics
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Fig.2  Schematic of contour laser transmission welding

system
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Tab.1 Parameters of common lasers
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K/ wm 10.6 1.06 1.0~2.0 0.8~1.0
BARIZE/W 60000 6000 10000 6000

HHRER/mm 0.2~0.70.1~0.5 0.02 0.5
AR % 10 3 25 40 ~50
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Fig.3  Photo of FC-W-980H laser

R2 BMERSHE

3.2 RiBEEERERSLIT

1 T OGET f s v it A O G BR A & 8O
W TR RO 15 S HR G IR 1 3O e R b 2 Ry
WERDEH, RS R TR B R 4o 2 WO e IR i
oty MR4EZR 2 AT, LR 0.4 mm,
KO E R AR R 0.4 mm, B0 FLE R 0. 22,
FRAECZR T il % 3% B 0 BEHe 2 B B A 4R I
H 120 mm, AFIEN G T 95% . FTERG T
HEEN T . WBEE AN 0.4 mm, MR AT
OB RE R G ik 4 s

K4 BOLBIN R R G IE

Fig.4 Photo of laser transmission welding system
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Fig. 5
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Photos of polypropylene test-piece (a) and its
weld joint(b)
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