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A Study on the Micro Machining in Polyurethane by

Excimer Laser
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Abstract

This paper describes a micro groove machining process on the polyurethane biopolymer by KrF
excimer laser. To investigate the etch characteristics of polyurethane biopolymer quantitatively, laser
system for ablation was installed with high precision motor and then polymer ablation experiment, in
which parameters were fluence, pulse repetition rate, numbers of pulses and assist gas, was carried out.
In this experiment, we found out that the value of critical energy density for ablation is 30mJ/cr’ and the
etching rate is more dependent on the pulse number and fluence than any other pamameter. Finally, we
machined micro grooves for flexibility as width 300im depth 100m and port for micro-devices mounting
as length 600mm width 300im depth 300mm on the outer wall of polyurethane biopolymer tube which is

used as medical device.
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Fig. 1 Hypothetical steps in the interaction of a
UV-laser with a polymer
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Fig. 2 Experimental system setup
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Table 1 The specification of KrF excimer laser

Model Lumonics EX-700
15ns(FWHM)
Single ~ 200Hz
Pulse energy 650m]J

Pulse duration

Pulse rep. rate

Beam size 10 X 27(mm)
Beam div.(XXY) | (1x3)x10 ‘rad
Wave length 248nm
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Fig. 5 Plot of etch depth versus pulse
repetition rate
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