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Study on the laser transmission-welding of thermoplastics

Myung-hee Seo*, Kwang-hyun Ryu* and Gi-jung Nam*

ABSTRACT

Laser welding of thermoplastics is a new jointing technique with a host of advantages. It is not only another
extremely useful welding method but also a cost-effective alternative to traditional techniques involving screws or

adhesives. Transmission laser-welding of thermoplastics such as polycarbonate(PC), polypropylene(PP), polyvinyl
chloride(PVC), low density polyethylene(LDPE) and acrylic using a high power diode laser has been studied
experimentally. The optical transmission of each plastic has been measured at laser wavelength of 808nm. The weld
process has been characterized by the specific energy and weld time requ‘ired for each plastic. The characteristics of

laser welding between same plastics have also been analyzed.
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Fig. 1 The principle of laser transmission welding
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Fig. 2 Experimental set-up for laser plastic welding
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Table 1 Material property

Melting Tensile Thermal
temp. strength conductivity

©) (Mpa) (W/mK)
PC 155 62 0.195
LDPE 110 11 0.33
PP 164 48 0.117
Acrylic 266 54 0.19
PVC 182 48 0.16
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Fig. 3 Transmission of thermoplastic materials
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Fig. 4 Transmission of polypropylene with color
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Fig. 5 Transmission of PVC with thickness
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Fig. 6 Thermal damage of PC/PVC bonding (6 W)
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Fig. 7 (a) Polypropylene bonding shape by color
( Green:upper / Black:bottom)

Fig. 7 (b) Polypropylene bonding shape by color
(Red, Blue, Yellow:upper / Black :bottom)
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Fig. 8 Bonding area of Acrylic (Transparent/Black)
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Table 3 Material bonding compatibility

oo S I I LR R s
PC Yes No Yes Yes No
PP No Yes No No No
PVC Yes No Yes Yes No
Acrylic Yes No Yes Yes No
LDPE No Yes No No Yes
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