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Laser Welding of Thermoplastics Using the Absorbing Materials
M. H. Seo, K. H. Ryu, G. J. Nam (Institute for Advanced Engineering)

ABSTRACT

Laser bonding between similar and dissimilar thermoplastics has been investigated by making use of laser
transmission weld technique. Spot welding of two layers of plastic materials has been demonstrated by using of a
high-quality diode-laser with 808nm wavelength. Weld areas increases according to power density, exposure
time. The results of peel out test show that peel strengths increase with the area of molten plastics. Layers, which
have the same chemical properties, have good bonding qualities. A bonding method which dye film is coated on
the interface is used for laser bonding between plastics with high transmission for laser wavelength. Laser
transmission bonding is worthy of attention because it is not in contact, requires a few tooling devnces, allows a
flexible energy delivery and produces nearly invisible welds
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Fig. 2 Experiment set up
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Material Transmission | Raflection Absorption
Polycarbonate 93% 5% 2%
Polypropylene 61% 1% 35%

Acrylic 94 % a% 2%

LDPE 27 % 4% 69 %

PVC 92% 4.5% 55%

Tablel. Optical properties
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Fig. 3(b) Transmission of coated APE & Dye at 810 nm
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Unit © MPa ;?,/mf T WimK ke "
Polycarbonate 155 63 1.2 6.8x 10 0.195 1,256

LDPE 1o 11 092 5% 10 0.33 2,200
Polypropylene 164 8 0.91 6.2 10 0.117 1,700
Acrylic 266 54 0.04 7.2 x 1S @19 1470

PVC 182 48 138 T.3%10* .16 1,500

Table2. Physical data for modeling used in this study
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Fig. 4 (b) Heat transfer modeling for time
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Fig. 5 (a) Bonding Area between PP to PP bonding
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Fig. 5 (b) Bonding Area between Acrylic to Acrylic
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Fig. 5 (c) Bonding Area between PC to PC bonding
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Fig. 5 (d) Bonding Area between PC to PVC bonding
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Fig. 5 (e) Bonding Area between PVC to Acrylic bonding
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Fig. 5 (f) Bonding Area between PC to PP
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Fig.6 (a) Bonding arca with dye coated materials
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Fig.6 (b) Bonding Area with dye coated materials
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Fig. 7 Tensile strength with coated dye
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