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ABSTRACT

The laser is clearly the most critical component of any laser machining
system. The most common types of lasers used for machining are CO,,
Nd:YAG, excimer lasers and high power diode laser. Particularly, pulsed lasers
are the most commonly used for drilling.

This thesis represents the result of modest efforts that was intended to
achieve a successful laser hole drilling execution in nonmetallic materials with
an acceptable quality represented by the highest aspect ratio (up to 20-30) and
lowest taper ratio (= 1) considering the low cost in the first place.
Polymethylmethacrylate (PMMA) which is a member of the polymer family
was used as the tested samples of 145mmx*x50mmx2.5mm in dimensions. These
workpieces were illuminated by different laser beam powers and exposure
time. For the accomplishment of the requirements of this study in getting a
wide range of results from different working conditions, different positions of
the laser beam spot were taken into consideration with respect to the workpiece
(on the surface, at the mid, and at the lower surface). Also, some of these
workpieces were tested with the assistance of low pressure assist gas (20—60
mmHg of air) and the other without the assist gas. An analytical model for the
case of this study was solved using Matlab program in order to reduce the
experimental errors and reaching almost the acceptable experimental results.
Finally this study conclude that without the use of the assist gas the best holes
can be achieved by focusing almost of 1W laser output power on the surface of
the chosen material workpiece for 2.5s which matches with the best result that
was gained from the analytical solution. Moreover, by using low pressure assist
gas of about 60mmHg with the laser spot focused on the surface of the
workpiece enhanced the drilling process and reduces the required exposure

time.
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