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Abstract

Laser beam was applied on the boundary of the polyurethane and biodegradable polyacetate polymers. The

distributed laser passed through the polyurethane layer and heated the polyacetate layer, then the soften acetate was

squeezed thorough the Imm square slots of polyurethane for the mechanical joining. The surface roughness ranging

between 0.28um and 3.06pum had almost no effect on joining strength, but the optical properties of HD (High

Definition) and UHD (Ultra High Definition) mode affected laser beam transmittance. The optimum laser power

was found to be between 8watt and 10watt with 500mm/min of scanning speed. The joining boundary was

characterized by optical and SEM analysis. Based on the experiment and characterization results, the laser energy

was effective for the polymer joining and efficiency of joining.
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Fig. 1 Theory of laser joining.
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Table 1 Optical property test specimen

Type Blue Green Red
Wavelength 457nm 532nm 635nm
Thickness 0.5mm-5mm

Diameter 27d
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Fig. 4 HD surface profile without post processing.
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Table 2 Transmittance of HD mode

Thk. HD

(mm) Blue Green Red
(457nm) (532nm) (635nm)

0.5 6% 11% 7%
0.75 6% 12% 8%
1 6% 12% 8%
2 7% 17% 9%
3 5% 12% 7%
4 5% 12% 7%
5 4% 12% 8%
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Table 3 Transmittance of UHD mode

UHD
Thk.
(mm) Blue Green Red
(457nm) (532nm) (635nm)
0.5 11% 26% 13%
0.75 11% 26% 13%
1 10% 24% 13%
2 10% 27% 14%
3 9% 29% 14%
4 8% 27% 14%
5 7% 24% 18%
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(d) P = 10Watt, 500mm/min
Fig. 5 SEM of joining.
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Fig. 6 Sample shear strength test.
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