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Abstract

Laser heat source was used for automotive interior and exterior parts to reduce weights. Typically, 900's nm
wavelength of laser has been widely used for polymer joining, however, the transmittance of the laser
beam thorough clear polymers such as PMMA or PC has been an issue to overcome. To solve this issue,
1,940nm laser was applied on the clear polymer for the better absorption and 900nm laser beam was used
for main laser for the joining. Conventional Gaussian or Elliptical heat source approximation has limitation
in polymer which had deeper skin depth where major laser beam absorbs. To accurately simulate the physical
laser beam absorption and joining optical properties were experimentally measured for the computer FEM
simulation. The simulation results showed close correlation between theoretical and experimental results.
The developed laser process is expected to increase productivity and gap closing which can cause failure

of joining in laser material processing.
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Fig. 1 Hybrid welding'?
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Table 1 Optical characteristics of polymers

Transmis|Transmis
Description [Material| Thickness | Color sion sion
(980nm) [(1940nm)
Transmisson 1 3 omm | Clear | 90-92% | 72-80%
Part
Tran;a?f”“ PMMA | 3.2mm | Clear | 72-80% | 51-60%
Absorption ABS 3.9mm | Gray B B
Part
Absorption | sy | 3 onm | Black | - -
Part
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Fig. 3 System setup
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Fig. 4 Temperature measurement by IR camera
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Laser beam absorption in (a) PMMA, t=0,
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Fig. 6 Temperature distribution by laser welding
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