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A study on the microhole machining characteristics
of the Al:O3 ceramics
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Table 1 Properties of Al:O3 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@20C (Kpsi) 0.24
Flexural Strength@20C (Kpsi) 53
Elastic Modulus@20°C (10°psi) 45
Coefficient of Thermal
Expansion(10°%/C) 78
Fig. 1 Schematic illustration of machining Thermal Conductivity(W/m° K) 11.3
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Fig. 2(a) Relationship between hole diameter and Fig. 2(b) Relationship between hole diameter and
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Fig. 4 Relationship between hole diameter and
pulse count (peak power = 2kW pulse width = 7ms)

—102—



32 Excimer #o} A& o} &% vlM7y s+
A8 A 01lmme THL 1A vlA2A(mask)E AHESY oy YR E ol Ha
NUYA 7} @7 wio] ¥ Ba Fuy AteHolA AL T WA P& Foh A Fogg

v 9REA 14E F B2oUAE 10~16mI7HA 2miA STHA7IEA dRE s

Fig. 55 ¥2dulg @Asrt ola7gel 27)d vxe 43& vebd Rtk golAd
23e zﬂg EW gol 2AS T W £ 80008, B& F34E 250Hz2Z 27 1084 4N
sat. 7o ARWsE 79 A9 AAS 0116~0118mm, 7B ot AL 0030~
0.035mm= Mt AY BH vtaae) Yoz 73 A9 AF e A 0lmmelA 7HE
o] Hct THAAHE B2UAE 10~16mJ7+A 2m]¥ F7/HANRAES W 3.496~4.0002=
WA Fig. 6& Y2ouel W] de FRA7ue Wite e el

014 4250
__ o2 F—F—— 5 ——F — 4000
£ E
£ o E 370
5 o008 2
] & 3500
£ 006 &
3
S o ¥ 3250
e [ e | s
£ S 3000
002 2
o T 2750
8 10 12 14 16 18 2500
Pulse Energy [mJ] 8 10 12 14 16 18
|+Ho|e Upper Diameter ~®-—Hole Lower Diameter ’ Pulse Eneray (]

Fig. 5 Relationship between hole diameter and Fig. 6 Hole diameter ratio by changing pulse

pulse energy (pulse count=8000, pulse frequency=250Hz) energy (pulse count=8000, pulse frequency=250Hz)

Fig. 72 NdYAG # oA Excimer #OolAE At&3td 74zt w7 7t5@4& BoAE
ot gge Zojrt d2n A #HolAWe] FFE&o] 27 wid AYHem vlwst
t A& ¥tk 23} Excimer #olAE o8 WL A NAYAG dolA Bt 57t
g8l & FFEE 7HA7] Wi nATE JhEe] &olstH, ujf & HX Foz < &
o AEst Aol AHWAPo] Hee & & Utk

Nd:YAG

Laser Hole Upper dia. | Hole Lower dia. Laser Hole Upper dia. | Hole Lower dia.

$=0.492mm $=0.374mm ¢=0.118mm $=0.030mm
pulse energy=12m], pulse count=8000

Excimer

peak power=2kW, pulse width=7ms

pulse frequency = 250Hz

Fig. 7 Micrograph of hole diameter

—103—



V. d&

B =2dAME NAYAG #dolA 9 Excimer #lo]AE o] &3l ALO; Aty vA+9 7%
of tigh lolA rtFWS4ol thsle] ZAlSATH ,
1. 4& A5 EH -:41]"]71 Nd'YAG #@HolAE A&t vlA+d 718& 3 2 S,

ki

LA

Q%?—;Léc’ﬂ o 8J~20J-4 2 A A 7 ¢ W A7]l= 0484~0504mm, ofH
il

g

ﬁ*¢°ﬂ»\1% %ié +E 741} 2, 4Hz 2 ZAW o"?‘ B2 157} 2HzQ B4 Hx E
TmsA A 74 ¢ AL 0498mm, 79 oFel A2 039%mm o] B2 357t 4HzQ)
e 74 99 7“73—?: 0.480mm, % otz ZAZL 0388mmeo|s FHAAwE 27
1263 1242 7973872840 DL 29 -cr’- Bo 7hEEFe] A=A

2.9 2¥& AsEW AXNAA Excimer dolAE ALE3td nATY 1FE & B,
80J~120J9] 2 ouXelA FH ¢ He Zr)E 0.116~0118mm ol Hel @7 E
0.030~0.035mme 2 7% A Z4)7}F 3.2512 wlAE 74Fo] 7Hestd

A8 Be AATY ABE T 4 AL £T 4G FE B~ Foz A9 W WA
ul$ zol AR AL mATFY 7hFo] JHeEAT

1L 8%, d&A, o)5F, &34, “ARO3 Azt ¢x¥ vAFY 7t 547, ¢35l

7t2 3%, 724, 21]3:9‘_ pp.32~34, (1999)

2. F3d, AY, AL, vABEHEE A% ¥Ad - 259 eI, AL T3
A, AITA, A7Z, pp.20~26, (2000)

3. 9%, “dlolx b2, RAY, pp.3l~34, 85~107, (1994)



