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Ultra Precision Machining of Machinable Ceramic by Electrolytic In-process Dressing

I. G. Won (Mech. Eng. Dept. IHU), E. S. Lee(Mechanical Eng. Dept., IHU)

ABSTRACT

Appropriate design/manufacturing conditions, to give outstanding material properties to the Si;N,;-BN and AIN-BN based
composite materials, will be investigated using the experimental design methods. Ultra-precision machinability of the
developed ceramics will be systematically studied in the viewpoint of microstructure and material properties. Also, finite
element methods will be applied to define basic principles to significantly improve machinability and various properties.
Basic experiments will be performed to develop optimum ultra-precision machining technologies for the developed ceramics.

For ultra-precision lapping machining, need to develop a ultra-precision lapping system, suitable metal bonded diamond

wheel, and appropriate condition of ultra-precision lapping machining.

Key Words : Machinable ceramic (#41°18 Al}2), Electrolytic In-process Dressing (2% Z3l =#43), Ultra-
precision machining(% 3@ 7}¥), Appropriate conditiori of machining(H A& 7+¥ £3)
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Fig. 1 Mechanism of IED lapping
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Table 1 Specifications of In-Process Electrolytic Dressing

Lapping System
Lapping Single-sided Lapping Machi
-S1
Machine & apping Machine
. Cast Iron Bonded Diamond Lapping
Lapping heel(CIB-D)
Wheel W
(D 380 X W25mm #8000 conc.100)
Power IEDS Power Suppl
u
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Electrolytic
luti 1e(20:1
Fluid Solution typle(20:1)
Machinable Ceramic
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Wheel Speed = 70rpm
Ip =40A,

Ton on/off = 20us |
Weight=2.5Kg
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Fig. 3 Surface roughness of Machinable Ceramic(Si;Ny)
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Fig. 4 Comparison of surface clarity (Si;N4 10%)
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Wheel Speed = 70rpm
Ip=40A,

Ton on/off = 20pus
Weight=2.5Kg
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Fig. 5 Surface roughness of Machinable Ceramic(AIN)

SizN, & a5 ABN7 §7d Adolg Mg
oz sl E A3 BN) TFEol FobR
FE BA AAY) gtol worach

EY A7) el =olAE 42 FIEa
(BN)9) Az} B4 7|Asted, AdEL: BN)Y
FHFel wolAFE AT Al FASe 2FHUAR
ol F77 AA7 dE2oE B

Fig. 6 < o{AolE Mel(SiNgg o @
SEM o2 #9493 Aot} AE 42BN &
o] AZe) W& ¥H 3L Yeidn 9o

KR
a2
ki

- 225 -



c) BN 20% d) BN 30%

Fig. 6 SEM of Machinable Ceramic (Si3Ny)
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Ip = 40A,
Ton on/off = 20us
Time = 10 minute
Weight = 2.5Kg
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Fig. 7 Relationship between Surface roughness and
Lapping

A% A =AYL A4 499 3
g ENE R0, 4% £F &%
2 §94% B9 A7) %ol $49e ¢ 9

ool #3 2EY S5 34e5E 4% A
o gastnz WS Adz BY AU

Ra0.2um 7} A k4= i o,
5. 48

1 A8 2BN7F FRFE AA &e Hq57t 7
T FL B2Y AANE HER R, AlRte] Ag
TE FAHE 2F9 AV @e dehiden,
Sx7t S7HESE BW AA7) ol FEHA
o

2. S A@NZE FRE HES 10 BoA 7
F2 2Y AA gol Utk 10 £ ol JHE
Ao B AA79 Wt F3] vjolaAY, o
s o

3. A ABN) FHFel FHETE, 24 A
7l #ol F7EE Relm e, 7t Al 4
olge] A7t AA, AX EB AA7E vEh
A7) HEL 2 AL E}

% 7|

B d7e #dsAng 237 xdPROI-
2001-000-00257-0)A 902 FHEGon, DA
el 27 A =g

St

1 old$, Ao, Az HAAAFH
AEAE AF,” 8983R, 30(5), 420-426,1993

2. Kee Sung Lee, Seoun Dun Lee, Do Kyung Kim,
“Quasi-Plasticity of Si3N4-BN Composites,” 2+ 7}
&3}3] 7], 8(3),1998

3. ES.LEE, JD.Kim “A Study on the Analysis of
Frinding Mechanism and Development of Dressing
System by using Optimum In-Process electrolytic
Dressing,” Int.J.Mach. Tools. Manufact. Vol.37,
No.12, pp.1673 ~ 1681, 1997.

4. N.ltoh, H.Ohmori “Finishing Characteristic of ELID-
lap grinding Using Ultra Fine Grain Lapping wheel,”
International Journal of JSPE, Vol.30,
pp-305~308,1997

- 226 -



