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Abstract : In order to satisfy the customer’s variant needs for a product quality in recent years, a demand for developing
higher precision machining technologies in a lot of application areas such as automobile, cellular phone and
semiconductor has been increased more and more. Micro-magnetic induced polishing(u-MIP) process is one of these
precision technologies. In this study, to verify the parameters’ effect of the p-MIP process on the surface roughness
improvement of the inclined workpiece, well planned experiment which was called the design of experiments was carried
out. Considered parameters were spindle speed, inductor current, abrasive configuration and working gap between the
workpiece and the solid tool. As a result, it was seen that the inductor current and the working gap greatly affected the
surface roughness improvement. And to predict the surface roughness of the inclined workpiece, S/N ratio and first-order
response surface model was developed.

Key Words : magnetic abrasive polishing, design of experiments, S/N ratio, first-order response surface

LM E o] wig- oA Y. = et IS e =Y
(Mold)2] Auprhe-e 1ol Y= g S22 Al|<to]
elo] wAge] wel AR, nFde RES  BIHEEII A6l £ o Edta gk’
Qe Adko] AX 3, NAF o] $5E B oleigt AL st AAE P T shd
eta, GRnEee wd A 5o Al 7b AAAE o83 A7Idnkelth A inkyE
So| NARE 2 z}E Mn|g BRI o AlLHT 71780l ool gdd AR wFom vARE
otk mbA 1 FAL A7) 98 AEe] v vh ARk AP E A ske] Bl (Brush) AT
7o hgedl AgHE Ay ey & RS
< o St Yk olgldt Hej47t w&wls vkl WMo R
e At RS gatolu Ao ut e @del rAdEs 2] Wil TE e
g} 7}go] Brbs Y RS FA AES A 7% f1e] Gl TolE WA o= e AY
& g wHe Ay Yok I ek 7128 A7) Avk e ke dide] d
o2 o] Dol ujg- S sho]x o] dw} A °§9%‘§ 7Vaeb)ole s 54 v 9
7ee spolize] o]z} Aojxw el ednjrba o] e} AAP) e BES ZAsr)e o
& Aol ek 11 % ZAApdel HiE 2e49 vt
# AAAR  BAYEL 7] 3 e e T piRlee mEb Aapre)

E-mail : jskwak@pknu.ac.kr



7F o] AL B voprt A
T7F X8 "o 5383 22
o] A5 Awprlgo] o] Fo
Holth

] B o Lo A= A8 A

Aps] A7|Qiet B4 Boksa, SNvIst 13
$ EW LA olg3le] aZmAS AAsrh

2. Xp7|dnote] o|EH i

A71dnbH o] ARl 7FE 7] Fig. 10l YEk
ISlT} Fig. 13} 22o] Steel Poleo] ZH-S 73l 1

ol AFFE ke, sfefdlole] W (Faraday's
law)oll 2lsf =}7]#H o] ueug-g}: Auzt7} ek

7o B FAbE Atoldl =S FaL 1 g%t
AgA L AntdAE &Fdte] EAT AR
T A AvigdAbE o HER &
=3E A= s duE Taeh A4
Aol AR7F F7ke Anbe s A JAE et
A Hoy olFA FEE AAYAE AETE
(Chain-like structure)@ A H =™ xPdUxe] AE=
Qlete] Ant Pak= A UARE Atolell $x| gt

f
o]
H
7

A}
H

AY AeTEZ GHB YAEE FAHE 7
= el gae paa
Fig. 29} o] 2413 A71Qwks1a} 14 120

A e AR o3 WA Bl 8 A, BT
of sel ofal WAEke A Yo @ AhE ¥
ok ea BAeks AR e Ao W ue
e
AsuEE A2 ool o el A7) 5
A9l gAY A7) Ael S8 hehick

Z, AR AL FHEEE AEEE 37t

sh7] wizell 2(1)e] WAZE A -

k)

S

=pnH (1
oJ7]o| A B &= AHEE(Tesla), & FAR(H/m),
H = A7¢2] A7)(A/m)E et B3 A&
el Al7]ell whet o] 2 =14d(Hysteresis loop)<
2o

L

L

HEER

3.

l]9_

12

Line of

Ferromagnetic

Working direction
substance

~

/" Workpiece

Fig. 2. Configuration of magnetic abrasive polishing

3.1 3 74

=
>
2 o

L AR 5} 1}7104‘3} ZLX]A 778 B /\}ook% Table
E}lﬂ‘}i‘:} oA7|A T TS
A=Xe) "@‘3”01] w2} ball type} flat type_i
AolM= Wl WA 2prdntE ¢
’ﬂxé ato] ARgeRsith 1elal e
st A o] A Ho 02T
AALE SMASCE A3

;

sl R

Table 1 conditions of p—MIP equipments

Items Conditions

Motor E?)Cstr(;/}oIZ;notor
Inductor Ball end, flat end
Magnetic flux density 0~ 02T

Power supply 5A , S0V

X - Y axis control drive |0~12m/min

Feed Speed 9m/min

Surface roughness tester | Surftester 301 (Mitutoyo)
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Table 2 Factors and levels used in experiment

Level

Factor
1 2 3

Rotational speed, A (rpm) | 700 800 900

Current, B (A) 1 1.5 2
Angular, C (°) 1 2 3
Abrasive, D (um) 50 150 200

225 2ets|X| M3 M6E, 20084

Table 3 Orthogonal array table for L9(3%)

Factor
No.
A B C D
1 700 1 1 50
2 700 1.5 2 150
3 700 2 3 200
4 800 1 2 200
5 800 1.5 3 50
6 800 2 1 150
7 900 1 3 150
8 900 1.5 1 200
9 900 2 2 50

Table 4 Experimental result and calculated S/N ratio

No | ml | m2 | m3 | mISN m2SN m3SN
1 1029]0.15{0.02| -10.752 | -16.478 | -33.979
2 105610.24]0.02| -5.0324 | -12.395 | -33.979
3 10.52(0.1410.08| -5.6799 | -17.077 | -21.938
4 1031]0.12|0.09 | -10.172 | -18.416 | -20.915
5 10.471025]0.04| -6.5580 | -12.041 | -27.958
6 |038(0.13]0.01| -8.4043 | -17.721 | -40.000
7 1036 0.3 |0.19| -8.8739 | -10.457 | -14.424
8 1047/0.66| 0.4 | -6.5580 | -3.6091 | -7.9588
9 10.59(025]0.23 | -4.5829 | -12.041 | -12.765
Total | 3.95 | 2.24 | 1.08 | -66.6134 | -120.235 | -213.916
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Table 5 ANOVA for S/N ratio at my point

SS DOF A% FO
A 4.641621 2 2.32081 91.82985%*
B 28.86839 2 14.4342 571.1325%*
C 6.444503 2 3.222251 127.4981%*
D 0.050546 2 0.025273 -
Error | (0.050546) | (2) |(0.025273) -
Total | 39.95452 8
Table 6 ANOVA for S/N ratio at m, point
SS DOF A% FO
A 98.42732 492137 | 206.47**
B 72.46822 36.3841 152.65%*
C 43684 2 2.17422 9.17*
D 0.4767 2 0.2383 -
Error | (04767) | () | (02383) -
Total 176.0407 8
Table 7 ANOVA for S/N ratio at ms point
SS DOF \% FO
A 653.8581 2 326.92 112.24%*
B 5.8251 2 2.9125 -
C 583714 2 120.64 41.423%*
D 241.2981 2 29.185 10.020*
Error | (5.8251) | (@ | (29125) -
Total 953.52 8
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