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Electric Field-assisted Fine Finishing Using Electrophoresis Phenomenon
Toshiji Kurosg, Osamu IMaNaka and Katsuaki Sakaya

New finishing method has been developed by using the electrophoresis phenomenon of fine
grain suspehded in liquid, which yields the electrical double layer at the surface of the grain.
When the electric power is supplied to electrode set into the polishing compound, the grain
moves and causes the polishing action to the workpiece surface.- The developed polishing
equipment consists of a rotary vessel containing the polishing agent. The experiments were
conducted on silicon wafer and ferrous metal specimen using the distilled water or ethylalcohol
mixed with fine abrasive grain (Al,O;, Si0,) at the 10-2% volume concentration. The experi-
mental results on the silicon wafer which is placed apart from the electrode showed that the
stock removal rate increases with increasing the applied potential. Examination of the surface
profile of the polished specimen indicated that the surface roughness decreases with increasing
the potential. It can be said that the surface finishing characteristics are controllable by varying
the current to the electrode.

Key words : fine finishing, electrophoresis phenomenon, stock removal, surface roughness,
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Fig. 1 Schematics of polishing method (type D
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Fig. 3 Polishing setup (Type D
1; polishing compound, 2 ; polishing plate, 3 ; work,
4 ; brush, 5; work holder

i
(<)}
&

I

1+

Fig. 4 Polishing setup (Type IID
1; work, 2 ; work holder, 3 ; polishing compound,
4 ; electrode, 5 ; polishing plate

CLEREESLTWBEDTIRRL, BBRNEEHOEBE

DHTHEELTWAB EEZLRADT, BRI TH
LEMLTEhLONEZTE L, TORKEIHEKT
Bir5,

BRI AMIECE 25 =3 A F - XAk
BlTBETHE, BEDXSf AT IDOT, R ®)
HAOEMIRIBBOME, ThbbLBE V AT
5, LT, BEV 2B LI -TM
IEHEcEsLELLRAB, T, oL XERHM
MIElERT AAEREKREERBDT, MIE
CEBESHRAONIFEECNEIWEELLRSD, 0D
CERMIEBEBOBRICS NS LHEIRS,

3. R B ¥ &

3.1 EBREMR ‘

KRCFEALCEBEOBBRZME 3, K4 wrnd. R
3OEBYIMTEE (D, R4o%BA T EE (D
EHTAZ LTS, MIEE O INIYCEEE

—153 —



550 W ¥ 25k 52/3/1986

WEEXEMT2HRNTHH, —7, MIEE AD ik
BEAMIMEGTVELTREL, ERL:EMIE
HOMICEREEXMMTSHARNTH S, WMEEL D
Sf 1 T A O A3 80 mm, T o ElExsh o {R.CoBE 8
322mm THAH, M TEEOHEXEFTH A, M
TH:RATEROMOT & 0RR I LAIEEED
ETBCE DT, OB, TEFEOKRE - BRI
BA YNV =2 BAWTITo T,

K3 wRTIMIERE (D T, AL FOHERY
B L L, EAESECEERD F3e, ERIXH
TEEMLE, MIHULEDOEE ELOHDOHED
2EYIECOWT T, K4 RTIIERE AD TR,
KB OQR77 I ABALE QREEIh, KA LIL
BRI E W REBIIL T, BEEEct > TTF
HCRLAT LR TWB, s & IXEEGE & R0 B
Bl CHE# A URECEERT S, ZOFRRD
BE, ATAENIE, BEILAKKAL L SKEEY
BREL, ARRTREEROBE,D, BESKBER
ROPRENI W EIHHEIR B LEbLhBEE (D
FECHERALTCRRET L.

3.2 mMIT & #

PERBR & LT 7 3+ ALO, CRIR 20~0.2
um) &V H S0, CRIE 10~0.02 gm) W, &
i, BRMBECL2HEEDOEZEVCOEERX LD
Thb., BREEROBERIIMEELT, B2 4,
5% D 3BHIRVOERY T -7, WHRELTIZ, B
BEOEEYZBHTDIC, REK, =FAr71ra—n,
AFATAa=AEERLLE, MIREHIEE (D o

&, BERRFEMSHCEFERAL, ToMRIER
¢7.7Tmm, EX7Tmm OABEKROIDOTH S, EE
D oBE, vV a2 vEERY =4 F FEX0.8
mm) AW, 20mm BTV HLTREE L, in
Tt Lemd (00D mRs X AID ETH A, L
SR FR1LITRT,

I, MIERIMEORXBOEERE(LERY
AFOCTRD L, REHE S ESERYEREH A
T CERBESD »AVCCHE L., FoRIESRE
3, fRETEWEE S5 um, BIEN 4mN TH B, KED
BRI <~ 2 -BTHBEEEYH -,

4. X B & R

4.1 &R O oBE

E5icEE O XRACEBEOERBERELRT. £
BRZENINEEX 1.5V, 0V, —-1.5V ¢ E X TfTo 7.
ZZT, 1.5V EFERMAE, MR TAEER»A
HLIORBEXEMMLAEHBETHD, - 1.5ViXEoD

Table1 Dimension and pre-machining condition of

specimen
Apparatus Apparatus
D (I
Si
W
ork S4¢ (001, (111)
Revolution number of
work holder 1100 rpm 300 rpm
Revolution number of
polishing plate 100 rpm 100 rpm
Pre-machining condi- | Finished with Lapped with
tion Emery paper #0 | ALO; #2000
Dimension of ¢ 7.7X7 20x20%0.8
specimen (mm) (mm)
Clearance 20-40 gm 5-30 um
Clearance ( 20 pm)
o 0V C,HsOH
® 15V + 4% Si0x(<10pm)
o 400 r [ ‘15 V /
IS (]
'd
= - ®
g 300
1S (]
L 200+ o%
-
8 Q/
o 100r °
.
~
o 1 1 1 1 1 i
1

2 3 4 5 6
Machining time h

Fig. 5 Relation between stock removal and machin-
ing time (silica)
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Fig. 8 Surface roughness of silicon wafer
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