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Improvement of Characteristics of Laser Plastic Welding by
Laser Beam Homogenizing
Part II : Verification of Influence of Density Distribution of
Laser Incident Energy by Numerical Analysis

Kimitoshi Sato *

Abstract: Author have described the surface-cooling laser welding method to avoid the thermal damage
generated on the surface by irradiation of laser for welding of thermoplastics in the first report. There
is a problem of bubbling within a laser-welded plastic substrate due to concentration of heat generation
by irradiating a Gaussian distribution laser beam. For more detailed confirmation of the effect of laser
beam intensity distribution on temperature distribution within a processed workpiece, comparison of the
difference in the effects of “top-hat-beam laser” by homogenizing the distribution of laser intensity and
Gaussian distribution laser beam was investigated by numerical analysis in this study. In the case of
irradiation of Gaussian beam, the heat generated inside plastic sheets due to the beam intensity
distribution, causing the temperature at the center to become extremely high, and conversely, the
temperature at the outer edge is kept low. On the other hand, in the case of irradiation of top-hat beam,
nearly uniform temperature distribution in the radial direction at the interface compare to in the case of
Gaussian beam. the temperature difference within the beam radius becomes so large that the weld
width that guarantees the actual weld strength is also narrowed. It was confirmed that the welding
width is narrow in the case of Gaussian beam and wide in the case of top-hat beam.
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Property PFA | Silicon |Aluminum|
Thickness [mm] 0.25 4 5
Transmittance [%] 25 43 0.01
Absorption Assumed
coefficient [1/m] 4951 128 to be
infinite
Thermal conductivity | )5 | 163 | 239
[W/(mK)]
Density [kg/ms] 2150 | 2330 2700
Specific heat 1000 703 880
[/(kgK)]
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