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ARTICLE INFO ABSTRACT

Article history: In this study, the laser process parameters were determined at which surface and

Received 28  January =~ 2021 sectional defects begin to occur during the laser-transmission welding of two

Revised 3 March 2021 heterogeneous polymer materials. Specifically, laser-transmission welding of

Accepted 10 March 2021 PMMA and PC/ABS with thicknesses of 2 mm each was conducted using a
thulium laser with a wavelength and focusing diameter of 2 pum and 1 mm,

Keywords: respectively. The experimental results show that the laser power at the time of

Laser transmission weldin, . . .
& defect occurrence also increases proportionally as the laser scan speed increases,

but the corresponding energy density decreases. In addition, the ratio of the
welding width to the laser diameter at defect occurrence slightly decreases from
Weld width 1.25 to 1.13 with increasing scan speed. Based on the experimental results, it is
necessary to increase the laser scan speed and power simultaneously within the
allowable range in terms of energy efficiency and production time during
laser-transmission welding.
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Table 1 Thermal properties of PMMA and PC/ABS

PMMA PC/ABS
Density (g/cm’) 1.18 1.15
Glass transition temperature (°C) 95 - 109 114 - 128
Melting point (°C) 160 220
Vaporization point (°C) 200 360
Specific heat capacity (J/kg:K) 1466 1348
Thermal conductivity (W/m-k) 0.18 0.51
Thermal expansion coefficient (K'l) 70 107% | 68.4x 107°
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Fig. 2 Laser powers measured before and after passing through
the PMMA layer

Table 2 Parameter of laser transmission welding

Parameter Limit
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Fig. 4 Micrograph of weld surface and cross section at scan
speed 10 mm/s and laser power

25 We) o|ujx] Z7olA §H3o] Zo] 2 mmz Z7tek%irt
E3t5)7] 23 golx] o] dton b AlgolA Wyl I

M

ofue Zg AT 4 QU 30 WollME &359] Zo] 2.23
mmZ YojHon Fax) W Wygo] B, #%(crack)o]
o w Hfshe Z1S BRIE 4 Qith HHME 7|59 277t A4
© 5 23 wwel 2 WEe Y 5 ATk A7 S% 3 mms

Fig. 3 Micrograph of weld surface and cross section at scan ~
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Fig. 7 Laser energy density and laser power when defects start
to occur
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