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Ceramic Microhole Machining using Excimer Laser
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Abstract

These days, ALO; ceramic use all over the industry because dynamic function and special properties

to compare traditional material. But ALO; ceramic is

reason, it is very difficuit to process

Therefor, In this paper,

high hardness and brittleness materials. For this

it was investigated that laser process parameter, which can produce

appropriate quality of ALO; ceramic microhole machining utilized Nd:YAG laser and Excimer laser.
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Fig. 1 Schematic illustration of microhole

machining mechanism using
excimer laser”

Table 1 Properties of AlO; ceramic
Caracteristics(Unit) ADO0-90
Alumina Content(%) 92

Density-Nominal(g/cm’) 3.78
Dentsity-Range(g/cm’) (3.75~3.80)
Water Absorption(%) 0

Gas Permeability 0
Hardness 75
Poisson's Ratio@20 C (Kpsi) 0.24
Flexural Strength@20 T (Kpsi) 53
Elastic Modulus@20 C(10°psi) 45

Coefficient of Thermal

Expansion(10°%/C) 8

| Thermal Conductivity(W/m” K) 11.3
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Fig. 2 Schematic illustration of machining
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Table 2 The specifications of Nd:YAG laser
Wavelength 1.06 um
Average Power 50 W
Peak Power 3.0 KW
Focus Length 60 mm
Working Distance 47 mm
Laser Beam Mode TEMy,
Pulse Frequency 0~100 Hz
0.5~20.0 ms
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Fig. 3(a) Relationship between hole
diameter and peak power
(pulse duration = 7ms)
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Fig. 3(b) Relationship between hole
diameter and pulse duration
(peak power= 2kW)
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Fig. 4 Relationship between hole diameter
ratio and total energy (peak power
= 2kW, pulse duration = 7ms)
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Table 3 The specifications of Excimer laser

Wavelength 248nm
Pulse Energy 1.0~20.0 mJ
Pulse Duration 3~7ns

Average Power 200 ~3000mW
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Fig. 5 Relationship between hole diameter

and pulse energy (pulse count
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Fig. 6 Hole diameter ratio by changing
pulse energy (pulse count=8000,
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Fig. 7 Micrograph of hole. diameter
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