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Writing on PMMA Microchannels

Improvement of Processing Technique of CO, Laser Direct
Shen Xuefei

Chen Tao
(Institute of Laser Engineering ., Beijing University of Technology . Beijing 100124, China)

Abstract CO. laser direct-writing ablation micromachining technique is used to fabricate the microchannel on the
polymethyl methacrylate (PMMA) substrate. The correlation between the process parameters (the beam translational
velocity and the processing number of times) and the micromachining quality (the width and the depth of the
microchannel) is investigated. For a given processing times, the depth and width of microchannel both decrease along
with the enhancement of beam translational velocity. At fixed beam translational velocity, the depth and width are
with smooth surface, rough surface and surface adhering water

direct proportion to the processing times, respectively. The microchannel is fabricated on different PMMA substrates

of the PMMA microfluidic chip.

. The micromachining quality and the surface
roughness of the microchannel are compared. The microchannel with a hydraulic diameter of 80 pm is fabricated
relative roughness. It is found that the relative roughness is minished effectively when a laser is used to make

ablation of the microchannel on the PMMA substrate with surface adhering water
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under two experimental conditions, and the comparative experiment has been performed on the microchannel with the
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The improved fabrication
procedure will be used to increase the availability of CO, laser direct-writing ablation technique on the micromachining
laser technique; microchannel; CO. laser; direct-writing ablation; relative roughness
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Fig. 1 Ablation mechanism of CO, laser on

PMMA substrate
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Fig. 2 Variation of width of the microchannel on

beam translational velocity and processing times
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Fig. 3 Variation of depth of the microchannel on

beam translational velocity and processing times
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Fig. 4 (a) Cross-section and (b) bottom surface
of microchannel
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Table 1 Geometry and absolute roughness of

microchannel

Substrate W/ D/ Roughness /  Height of

surface pm pm pm recasting /pm
Smooth 190,78 170.87 2.87 2.00
Rough  191.12 171.23 2.78 2.20
Adhering 170 o) 160 71 1.70 1.10
water
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Fig. 5 Microchannel fabricated on PMMA substrates
with (a) smooth surface and (b) surface adhering water
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Table 2 Geometry and relative roughness of microchannel

Conditions W /pm D /pm Roughness /pm  Relative roughness e/D,/% Height of recasting /pm
First 175. 31 158.91 2.83 3.4 1.58
Second 176. 34 160. 71 1.70 2.1 1.10
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