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Research on Etching of Quartz Ceramic by Laser Beam
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Abstract Attempts are made to research the laser etching of quartz ceramic. Ultraviolet (UV) laser and fiber laser
are used in the etching of quartz ceramic. Step tester and scanning electron microscope (SEM) are used to test the
samples processed by lasers. The information of depth, accuracy and microstructure is obtained through the test. The
result shows that quartz ceramic can be processed by UV laser and fiber laser. Compared with traditional means,
using laser etching, quasi-three-dimensional structures can be achieved and the etching depth and area can be
controlled with higher accuracy. The etching quality and quantity have a close relationship with the laser pulse,
scanning speed and other parameters. The difference between photochemical and photothermal effect is the main
factor leading to the different results of UV laser and fiber laser.
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Fig. 1 Schematic diagram of laser machining system
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Table 1 Mechanical characteristics of quartz ceramic

Elastic modulus Poisson Vickers Flexural Fracture characteristics /
Parameter )
E /GPa ratio p hardness /GPa strength /MPa (MPa « m'?)
Value 70 1.58 7.31 50 4.8
2.2 XWAHAR

i R BEE I HOE I T2 8O AT SR T 73 M 5 SN OE FNZL AP 6 21 SO o A7 0 & g e 1) 20 o T
A G B A (Deketak150) K6 I 552 58 i 114 %0 1l R 2 A B 3% T MBS S M) 1 44 L B2 (SEML. Quaanta 200) MLEE
Z i A ORI B . O %0 o 1 5 D Z0 P A R A BT 2 T TR PR T LR B S S0 20 il X0 i T

processed
area

Bl 2 52 SN0 20 ke S
Fig. 2 Sample processed by UV laser
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Fig. 3 Etching depth changing with (a) laser fluence and (b) scan speed for UV laser
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Fig. 4 Etching depth changing with (a) laser fluence and (b) scan speed for fiber laser
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Fig. 5 SEM images of the surface of different laser. (a) Processed by UV laser, 600X ; (b) processed by fiber laser,
600X ; (c) processed by UV laser, 12000X ; (d) processed by fiber laser, 12000 X ; (e) unprocessed area, 12000 X
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Fig. 6 Special quasi three-dimensional structure processed by UV laser
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