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Study on GLP (Grinding-like Polishing) Using Magnetic Fluid (FFF)
—Surface Polishing Characteristics of Si-wafer—

Katsuaki SAKAYA, Toshiji KUROBE, Shigenari SUZUKI and Kenichi HIROSAKI

A nev type of field-assisted fine polishing method for brittle materials has been proposed,

vhich is

developed for applying to the polishing on NC grinding machine without the vessel for polishing compound
In this method, the non-contact type polishing is realized with fluid grinding wheel which is covered with

thick magnetic fluid film holding the abrasive grain
are conducted on silicon wafers and the polishing characteristics are examined.

the surface polishing experiments
The following results are

In this report,

obtained: (1)When the clearance between the polisher and the work surface exceeds the definite value, the

polishing rate decreases extremely. (2)The use of water based magnetic fluid yields
in comparison with Kerosene based magnetic fluid

but smoother surface

lower polishing rate
(3)The surface roughness of

polished surface basically depends on grain size and the roughness of the order of nanometers is obtained

with fine abrasive grain.
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Table 1 Characteristics of magnetic fluid

Magnetic fluid M.F(A) M.F. (B)
Solvent Water Kerosene
Density(25°C) g/ci 1. 402 1.390
Viscosity(25°C) Pa-s 0.023 0.016
Saturation

magnetization T 0.031 0.038

Table 2 Polishing conditions

Siégaferééoo) 06
mm X 20mm X 0. 6mm
Vork Float glass
10mm X 10mm X 1. 3mm

Grain Al1205

Diameter 0.06,1,12.5um

Concentration 1.6vol%
Magnetic fluid s:g:gggizgﬁggene
Clearance 10—60um
Polishing time 10—120min
Current to coil -1.8—+1.8A
Rotating speed of
polisher 234rpm
Rotating speed of
Vork 145rpm
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Fig. 11 Microtopography of polished surface
measured by AFM (float glass)
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Fig. 12 Change in surface roughness with numbers of
traversing of polisher (polished surface)
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traversing of polisher (lapped surface)

BONRLICEBEROMIHICEB 2 HEOEHI XN
AichrtEZLNS.

R10IZ, KN—ARHMTEERANT, SEEDORZEDA0,
BRICEY, a/IIVEBRMEL A, 2V 752 A10un T304
BHELSIVINFEHOHRIAERRERYT. FEAIIE
HBRCKEZIKETHIEXNDOYS.

¥, RIIR3BEONBROENICINVBHEL 70—}
HSARED 10unBOBHEHDAFMBREEHTHS. 22TV
O— M AZBWEEAR, SiIYVINTREAREBOEE
REXELIDAFMIZEBBENTES, Fh, Ju—r45s 2
DHELRMHEIDMEIIRIOEFAHROBERIBOLNLDTH
5. BiCBWT, KRL12.5un OENTHEL - IEORE
BANEBLILOCR->TEY, BRTES vy IMILL-ED
FHIXBEEINS. ZhiE, BY) Vv EMTEOMOT ERMA
BRELRAREIC/R>TEY, MIAHEICEEIERNEZANL
TR) Dy DENVEENIEICERTIHELDHHLE
AbNn5. NARIBIV0. 06 unDIBRDHBEIE, AV »DE
EAEIIZIE—HIZZS >k, B UNITEEDOHROIMIE
DHEETE, KR0.06un OERTIINITREDEZIZF ) A—

FA—=HiZla>TWBI LI ERTES.

KIZ, KR—ARHHGE L NERL undAl 0, BREZHERL T,
O INWVBHLOA, 2V 752 A10un TSivINDAE) PHEHE
EHELAE. RI2ZIKR) D I N—-ARKERTHE DR
HBERT. FIN—AEYIEINT HICL7H > TREHE &Y
BAALTOWARHARBEFEERTOBARIIEIZHLDT, B ¥
DHEHEBHORBERECIVELLDDEEZEZILNS.

U EDKRRTIX, iTEE L CEENLSFEISENEY &
MIE%EAWD, KEOHMETI4A EFEL D \WEEHfE
T5. FZT, yadryR—ABEHE LR LB IC &
D, AA4INVERKLOA, )75 0un Ty ThIENni
REOEMEETH, RV +DbIN—-AEHICEDRIE
HHXOELZAR. RISICHNIES S CHEEORTE
EERT. RV Iy D FIN—=ARBAHEINTHIZ L3> T
REHZIINEL Y, FSNA—AEHOETHEY VITEHE
HHEL SELRAREORIMAINBLATNS.

5. #& E

B OB ORKME LT T ICEET 5 b0 RE %
FIBL/ZGLP (Grinding-like Polishing) nT#%RIEL,
F DRI DOWTRETT D728, KAMA ZHEYNOMARRAE
)Y v A LICHBEBARAEL, V) ay 7T OFmF
BERET-T, LT BEHREBL.

() RAELA-GL PHIEZEEIL, FIHioMEEE L, MK
BRI DMBBELOTRLSIETHHZ EEHERL.
(2) tnTEERIZ, RY) > EMTEMD Y )75 2 AN—FE

DERRDEEHMCETTS.

Q) MISfEOHBBRETHLEEDLS L, MLERIE/L
THZLNHERTE.

(4) mImOFXEEXIZ, BFANICIIERT IERB KT
L, SENEERTNE, - A—Y 4 —-FOXREHR
XEB/HILLEETHS.

(5) KR—=AEray Uy N—ADHEHAEZEB L -84,
KR — 2 DM T E AW HEBERIZEVD, @
BN B5EACHS.

2 5 X MW

1) BFKk: FFFIT, kEwmary s b, 32, 2 (1994)
115.

2) T. Kurobe and 0. Imanaka : Magnetic Field-Assisted
Fine Finishing, Prec. Eng.,6,3 (1984) 119.

3) BEFIK, REFFEL, 4% B HERAFEBOIERBRN
WHIHE, MEL¥LE, 54, 8 (1988) 1525.

4) RE 7, AARE : HHURG-EREICHA—, BATE
P, (1988) 209.

5) #ML¥F— : MERAAF], EXXE, (1989) 63.

MBI Vol. 67, No. 11, 1995 1559



