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Experimental study of hard material finishing using magnetorheological fluid

HEst, mEel?,

Bl

ojatx= 2, MEA!

*B. S. Jung’, K. -1. Jang? , B.-K. Min?, S. J. Lee?, *J. Seok(seokj@cau.ac.kr)*

PEgTsta 1 AE S

PAA st 7] A

Key words : MR finishing, Al,O5-TiC, Abrasives, Centrifugal force, Magnetic force, Material Removal rate

A ARG 9
SHAl A&t =S 2 5z
AU F3 HrHo=w %7}0}3 Atk 01—5_— £°] cCTV,
PC 7t} @l=g Hl7¥ Zdtxy A= 532 P94
%7} 0.3 um ©3te]l T AA7E 4nm O] 3=
Fojxa gk Fek 249 Fstaze] A9 27 50mm
o tha] A AU 5n$m,

FE& 87k
11990 d¥E Ar AFGA, vzEde] ¢A, 3
A 717] ol W3 Fert Tadow Frsk upet A
YEW JerlEs g% Tas AR wWe=A wlvh

o] Augd 7lgr|&e WA 2 MEMS (Micro-
Electro-Mechanical System)*ﬂﬂgﬂr A= 2= 58 AL
3}7] 913k Diamond turning ¥ wlo]l3 2 WA 7]E So] 9l
t}o o] wj WhE=A = MEMS 3A4L F& 27 (Etching), &
2} (Deposition), == 23 €2 (Sputtering)e] ] W oz
Az xWS 7FEshy] "] w9 we 3| ARVE
s F Ade Ao Ak Y 7}101 Vs A =2}
FAEo] A dEvy =AY FES THol Oﬁif
ol Stk g FAFol ZtttEi Bk e
Azl ofH g thFst AFE Az FAE Kol 7}%%}
v 7F w17kl S = EA$Y1]. ¥ Diamond
tuning = WFEA 2 MEMS A kAR A87E 2
7holw 7h& Tool o] ZFefel mel A= W] vt 24
7] wjoll Tool ] mpxo] Al Fefsfol gt} wpx| o
2 wlola g e Ag o 7l€-‘i/ﬂ 7be 7hsdk 1
AA7I= 01 m WA wheF g A#A|Ade] LI A
ZE 93 BE== A3 A4S /\}g (Ejection)l &-#|7}
Hl—}xg%ﬂ— _/’: 01\;]_

ek 71Ee] A Y Theles ol&ate]l AA At
A Gl A &? e

2]
2
)
i)
N
iy
o
[N
>

3

ArnlgHoZ=E= ECM  (Electrochemical
machining), ELID (Electrolytic in-process dressing), Sandblasting,
AFM (Abrasive flow machining) 5-°] $lth. 22y ECM 34
Al Awol ds el elda seEd pow
A3 e el dide] glrH2). =3 ELID ©f 739+ 34
9 el AFel Agate we Aoke] e 34 F
of e 73 oAt wastE R kg Tool o] A why
Hol AEAHE Faw 3= AF Az Jewdy 7k
el B2 dHrAE vleA w17 wiel w4 A9
(crack)elvt 58S 7 A ®uh3]. ¥, Sandblasting
TAE frelek 2 AdARRE 7heol Thss ARM 9
A B FAel Busn sk wskeluA g
Tool T AAbgo]l Brbselel fAN7L Wol 2w
o] ok 53] HDD 9] &= &efelroh #o] %2 3
A el e I

S

A

flo

Ir ol

HAEE 7HE ARY A¢
(Lapping) 5& ©]&3 F713d o|&sta glo] 743

- GFE o] flom ofo] wE A W 5 FJr al

Ew&m

4 FEo LAY AAe Aotk
o]g]3t 7|E9 AHAYEH HAulTAHe dAHALE FEI S
A Tiero = 27|HH-H-Al (Magnetorheological Fluid, MR

Fluid)S o] &8 %W dmzgol AFA 7= glom

o] 9kA] <1Fe HDD ¢ = &efelrjs} 2o A we
Azolx e £ 9 Aor Alnd wely E =
wollA = 1}71%%%7‘41—% olgg W IntF¥HS HDD &
gtolrjel] AdH o A gaty] 91 A5 FashArh
2. ARl SM & S8
A7 FAFAE 2~10 me] 7] BEE 7FH = Carbonyl

Iron (CHYI A7 oF 85 wtdee] W& gHslof glon]
AL w3k ARBAZ FAEG. A FRgAe 1
= 54 gl AEYE W A% Yol wet i
dihEel J1F drlel Asves gagn delt
Fig. 1 3} 2 &= 212 A7 R a7t Asras dyss

sk AekEs 1 Ad Abag el

Chain-like
structure

Magnetizable - Non Magnatic Medium (fluid)
particle

Fig. 2 Photographs of CIl particles with and without the
application of a magnetic field
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Fig. 3 Schematic of the wheel-type MRF equipment
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Table. 1 Conditions for MR finishing experiment
Rotational speed 250rpm, 500rpm, 750rpm, 1000rpm

Finishing time 60min
Gap distance 2mm
Abrasives CNT, Diamond powder
Content 20% (Volume %)
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Fig. 4 Effect of rotational speed and abrasives on MRR
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Fig. 5 Comparison of MRR about abrasives
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