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Study on Precision Machining Ceramics and Glass by Excimer Laser
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Abstract In this paper ,the process studying of precision machining ceramics tile and glass tile with KrF (A =248 nm)
excimer laser were carried out, the effects of processing parameters on quality of precision machining were studied. The

effect of laser parameters on surface roughness of workpieces were studied too. The surface topography of machined

workpiece was analyzed.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Removal depth per pulse vs. laser fluence for a

constant number of pulses (2400)
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Fig.3 Removal depth per pulse vs. the number of pulses
at a laser fluence of 4 J/em®
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Table 1 Dependence of the surface roughness on the number

of pulses at a laser fluence of 1.2 J/cm’ and laser
pulse frequency of 2 Hz

umber of pulses
Roughness
Ryz/pm 2.32| 2 |23]|26]25
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Table 2 Dependence of the surface roughness on the laser
fluence(J/cm’ ) at 500 pulses and laser pulse
frequency of 2 Hz

o Laser fluence
0 0.4 | 0.8 1.2 4
Roughness

R;[um 12.32]1.44]2.22] 2.3 [ 3.68
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Table 3 Dependence of the surface roughness on the number
of pulses at a laser fluence of 1.2 J/em’ and a laser
frequency of 2 Hz

=~ Number of pulses I
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M 3 Bl AT LA B, 76 MOG RE L 8 15 ik
PR — T N, 38 TR FSE Ik v 8 39 n . 3%
S, 33 A T A g AR A AR

n SFAE BK v RO R — S B, MO RO E
I HREE RS AR EL. HIMEXRPE
BRANSRI WO BR wp 453 , L T 99 R B4 ) £ LR
HEAT WA 2 (80, a3k o DA AT 4 i T A R T

fhedh o
4.4 ERMEMTT,HRHRELR

MIESR B 4 o AT LAFE B, 24 8 WOt 1E i
() , Al Oy R & — & FLBE KB BURL ; >4 MO ik mh %
A (b) , 2 T 0B 8 A 75— R HURS 12 W 2
1% 24 ik shOE st (o) 5% B 4 W1 . 38 &, i H 2 i
B — S LB, FETEDRLRE HERE W 09 K5 4 Bk P SR
I () 40k 2 1 £ 23 BRAR K , ok b 5P R et L
BEEALR BN T o

'\" N ;?A-
- ’@*. o

(a) X2000 26kV 10pum

(b) %2000 26kV 10pum

(¢) X2000 26kV 10pum

(d) x2000 26kV 10 pm
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Fig.4 SEM micrographs of Al,O; irradiated areas
at 1.2]/em’. (a) O pulses; (b) 200 pulses;
(¢) 5000 pulses; (d) 25000 pulses
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Fig.5 SEM micrographs of Glass irradiated areas at 1.2 J/em®. (a) 0 pulses; (b) 200 pulses; (¢) 25000 pulses
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Fig.6 SEM micrographs of hole of (a) Al,O; and (b) glass
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