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Standardization of Polishing Work by MAGIC Polishing Tool

Jong Rae Cho’, Sang Tea Lee", Yoon Gyo Jung®

ABSTRACT

As the industrial development is accelerated, a new machining process and system are keenly required to
achieve super precision surface finish. Especially to get ground surface finish for complicated and narrow inner
shape of molds, it is impossible with the existing methods so that a new method is being required to be
developed. A new material, called Magic(MAGnetic Intelligent Compounds), is finally made and it is called
Magic machining that uses this material. There is a way to make a material as follows, the mixture of magnetic
particles, bonding material and particles of abrasive grain should be melt down by proper heat, and then this
mixture put in a mold and cool down in magnetic field which has a uniform direction. This new polishing
method is spotlighted as an excellent solution to the existing problems. However it hasn't reported any study
about the influence of the machining conditions of polishing velocity, amplitude and polishing pressure to the
surface roughness yet. This study would examine closely the influence of polishing conditions of the Magic
polishing tool to the surface finish to decide the optimum polishing condition and to standardize the Magic

polishing work.

Key Words : Abrasive grain(%10}$] A1), Bonding material(Z &), Magnetic particle(ZHd ) A, Magnetic field
(Z71%), Magnetic Polishing Tool(" 2] &), Mold(F &), Polishing(d "H
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Table 3 First dressing time for various kinds of grain

Grain size Kind of grain Flasltnéi(rlssgx)ng

WA 9.7

#60 GC 284
WA 24.2

#100 GC 47.5
WA 11.7

#180 GC 50.9
WA 9.8

#320 GC 31.3
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Fig. 9 Comparing with polishing efficiency of the GC
and WA grain, (a)Grain size #180, (b)Grain
size #320
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Table 4 First dressing time for composition ratio

Grain size ggg vgf”t})zf)l Fl{isrtn g(rnelsiil)ng
25% Z
#60 40% 37.3
50% 48.4
25% 36.3
#100 40% 39.3
50% 475
25% 33.0
#180 40% 29.4
50% 50.9
25% 25.9
#320 40% 29.3
50% 31.3
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Fig.

. Polishin First dressing
Grain size frequency(%lz) time(min)
6.7 6.03
#60 10.0 3.71
13.3 4.01
6.7 31.91
#100 10.0 21.12
133 11.92
6.7 9.43
#180 10.0 9.16
13.3 21.56
6.7 17.04
#320 10.0 12.92
13.3 10.41
60 2.0
@ (b) .
o) e s FE.E
é a0 F 0\0\0 &
%} .\.\0 %
g 1 £
:D —o— Polishing time g’)
.E 20 F —o0— Roughness e
g . {05 ¥
= Comp.ositio.n ratio : 50% . 1
K ez i T o—— £
@
0 0.0
6.7 100 133 6.7 100 133

Polishing frequency fiHz)

12 Polishing time and surface roughness according
to polishing frequency, (a)#100, (b)#320

45

ZH(First dressing time)s YEId Aoz vl AF
F7t 2545 Hx = Azl e =2t
e HAFn, o)t aAZtY dAvige] B “H
ol 3% Ao At 2El 2 GC #6098 7

dAe] 712 A3 & MY A L3
}aol A7 fEo] Y7}t G (Shedding)shed
ZEd Azt e =dgdles Ao2 Aztd

£ b r.& rlr
1—)1'

MAGIC £&9 A¥AE 60~70Tol A
QOIGE AnkzE 57} H\# H Aol o
g 9tk dulAEFE 16.7HzE And 790
A2 H MAGIC &9 AFgAI &35
o] HAste] AnpAYS FHY 5 gAY

ot =EgY AY, dvtE Tt E45 F33
dAntd AHZIE A HEH, MAGICREY E$
= 2e ARE JEUAh Fig 12()E GC #100
AAE HFE 50%2 WE MAGIC £EL AZ
6.5mm, AvHE 6.98NYw), AvtA Bl WE 4
A 7h} dubd A-ZIE vepd agoe=, 4vl

RAEF7E 255 F& Avhd AL7NE D& ¥ o}
Y, deiAlzte gEdoE 328 RFa ok

Fig. 12(b) GC #3204 A2 4@ AH2 GC
#1004 29} 2 AgE BHoFa 9lon, dnjy
A-A7IE GC #1004 Ak v]3] o £ AoZ 1}
1337¢=4

a Y
A =

rlr rir rul

5.2 HolxlEe| HE

MAGIC 7F&ol A ﬂﬂ}ﬂ% & dAsA Fxu
aA 3}‘1‘ ArtEEx AX T, E3
Eol ﬂis}” AEZolm AAA =
A A %53 Anpd AR
, QAR gE2E AR A4
CAMY-ol HAEE|=g F7}

FAGoZHN ANES wizAAg

on, AEo F7)e do]EA )R

AHg3le 32718 EA45H ,
Table 62 &l & Hzx =44 ATE v
g Aog AZof wigd met Hx ZeA A
e GgE BA ge AoE YeEth

Fig. 13(a) APFY A GC #100% 50%2] i 3]
€2 TE MAGIC €& A5 13.3Hz, 49v}
e 6.98N ste A AU Z g 2aste] 4P 2

AnpA

o4y S © N o P

3g vehd ages, o) 255 e o
W AYIE e e BFR Y



o
Ho

i FRAYLEE A A2 105

bz GC #3208 AHR-3F ARE

Fig.13(b)s} 22

W, 2glA vl go] AniEo 245 F

Aol AW7)E Bg Wit opa}, AvALE
92 4 + A 29y AW 559 ¥

A7} Z4ZF 10mmo)7] W o] AZ-E T4 st= A

2 A7 glon, GC #3209 AS, AE 90mmE
71EE o, AFe] = T AEL A 4
238 Auld ARl ¢t T2 FEE F Ao

Azta.

Table 6 First dressing time for polishing amplitude

Fig.

S Polishing First dressing
Grain size amplitude(mm) time(min)
. 4.0 10.26
#60 6.5 4.01
9.0 12.37
4.0 19.26
#100 6.5 11.92
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4.0 21.38
#180 6.5 21.56
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4.0 19.46
#320 6.5 10.41
9.0 16.09
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13 Polishing time and surface roughness according
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Table 7 First dressing time for polishing pressure

Grain size | Polhing | First dressin
5.25 23.06
#60 6.98 4.01
8.80 9.32
5.25 18.55
#100 6.98 11.92
8.80 12.22
5.25 12.27
#180 6.98 21.56
8.80 18.18
5.25 19.54
#320 6.98 10.41
8.80 11.71
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