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ABSTRACT

Polymers, polymer compounds, are very moldable at low temperatures and have good strength against
weight, and hence, are often used in the interior and exterior materials of cars. Owing to the increasing
environmental problems, emission regulations have become stricter, which has increased the use of lightweight
polymers as substitutes for metal materials. Therefore, as the use of polymer increases, extensive research is
being conducted on the bonding technology of polymers, such as polyurethane and epoxy. However, the
increased cost and environmental pollution by adhesives caused by the polymer manufacturing plant depend
on the chemical composition or the manufacturer's mix ratio. To compensate for this issue, a laser beam is
irradiated through a highly permeable polymer (PC) placed on top of an absorbent polymer (ABS) to transfer
the laser output to the ABS polymer and fuse them at the interface. Moreover, enabling laser penetrating
bonding by placing a stainless steel wire mesh between the two polymers can achieve improved bonding
strength compared to conventional heterogeneous polymer bonding.
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Fig. 1 (a) Experimental equipment for laser experiment

(b) Schematic diagram of the experiment
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Table 1 Material properties of Acrylic

Property Value Unit
Density 1190 kg/m®
Heat capacity 1470 J/i(kgK)
Thermal conductivity 0.18 W/(mK)
Coefficient of thermal expansion | 7.0e-5 1K
Young’s modulus 3.2¢9 Pa
Poisson’s ratio 0.35 1
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Table 2 Material properties of steel mesh

Property Value Unit

Density 2189 kg/m®

Heat capacity 1320.75 | J/(kgK)

Thermal conductivity 6.828 | W/(m'K)
Coefficient of thermal expansion 12.3e-6 1K
Young’s modulus 205¢9 Pa
Poisson’s ratio 0.28 1

MEasurement =
Point ——

Fig. 3 Computer simulation model and temperature
probing point (measurement point)
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