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Application of Magnetic Assisted Polishing for ELID Ground Surface of Aluminum

Oxide Ceramics
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This study has focused on the application of magnetic assisted polishing for ELID ground surface
of aluminum oxide ceramics. Aluminum oxide ceramics has been widely used as advanced
materials for electric, optic, mechanic, chemical usage and so on. In this study, ELID grinding and
magnetic assisted polishing technology was adopted for high-effective manufacturing and high
quality surface of ceramic parts. The characteristic of MAP machining have been evaluated by the
value of surface roughness and surface profile before and after magnetic assisted polishing. As
the results of experiments, the surface roughness after magnetic assisted polishing has shown a
significant improvement and the surface roughness was more improved when the feed rate of

tool became slow.
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Fig. 1 Schematic diagram for experimental method

Table 1 Condition of magnetic assisted polishing

Tool shape and size|  Flat end and slit type, @25mm
Magnetic Fe powder(#100, #325) + Diamond
abrasive paste(#8000, #14000)
Polishing Gap : 0.8mm
conditions Magnetic flux density : 0.5T
Tool revolution 700rpm
Tool feed rate 3,7, 11, 15mm/min
Polishing iteration 1 time

el EREEES 453 94 54 B4
o)

bEo|u gt o] vt

iy Q2 L2
—>ri
N
e
o
=)
2
Lo
(ol

(Ferrite powder)¥} Tholol= ] H(Diamond Paste)
a8 s A2GE Ade vEE 74 2 g
ARgshglom, thololE = A YE 9k 80001
14000 & 247F A g3ty Ap7)ednp A8l o) A
A7 25mme| FTE ol gste] FAEIY] AL
0.8mm= AASA SA 5P A7) dntE
28 2L Table 13 2o &7 A
700rpm O % &FITh A AnbA7F F el AL
22E7] 9 13749 AF< 9.6ve HsH
AAaron olyel 2 M7= 0.5To|t} A7)
vh F g mye] wsts B3] A8 olEF&n
& 24 3mm/minTH  15mm/min7H4] 4mm/min 7
AOR F7MA 457 vt AP Fassith

[o |u A L

RO R

22 A8 2 SFFH

A71dvh g e A71dr A28e oNC U
7w WA FHetel AT & otk
A7) Anp g7 AsRe AR dAow wE
o7 Arker, ARAQEA Lela A4 AnA)
= P4 Atk FPEAWH FA4E U Aol



=P USSR A M 30F 12 & pp. 1259-1264 December 2013 / 1261

3.5
—&— SD#325(umRal
30 —- SD#2000(umRa)
’ —8— SD#326(umRy)
Electric —&— SD#2000umRy)
Magnet 25
2.0

Surface roughness (um)

Tool and Abrasives - Rl 05 |
Fig. 2 Experimental set-up for magnetic assisted
C . 0.0 . 5 : A
polishing Before 3 7 11 15
MAP

Feed rate(mm/min)

(a) Grit number of diamond paste, #8000

3,50
—&— SD#325(UmRa)
200 —m- SD#2000(umRa)
’ —#— SD#325(umRy)
4 - —&— SD#2000(umRy)
) — 250
(a) SJ-400, Mitutoyo  (b) Form Talysurf Series2, 5
Taylor Hobson % 200
=
Fig. 3 Measurement system for surface roughness and E" 1,50
<]
surface profile s
£ 1.00
=
o dAG T FASA o] kel A AvtA) 2 e
2 e e A% ARE TUW AAAepE | :;
ZgtE o] T AdERYH FA4E ZU7MA B4 0.00 s ; ‘
wFoz Ao "k oo FA4E A7 < Before 3 ’ oo
WAy qae s Ak Fig 25 A0 29 Feed rate(mm/min)
_% %_H }‘éisl' /\E]-Uq Xo]—jlgl A]_;ﬂo]q_ 1}7]?3‘]]' (b) Grit number of diamond paste,#14000
Ae T AHY THEREe TUdAS =A6o Fig. 4 Comparison of measurement results for surface
Avply 54 wASAY ERRE Sgds roughness
A=A TWUERE 7 7](SJ-400, Mitutoyo co. Itd.)E
olgalglom, Al mWe| A4S A7 9 A sAERe] HE AS A 27 T
A= A5 EWEASF47](Form Talysurf Series2, shitoltt, Ar|dAnt F79 o|FEHETF = A
Taylor Hobson co. Itd.)E ©]-&3}it}. 3 o]H&5% o= FTZAHE digh A Y] AnpAE Alzke] Hof
of we by Ee wish bE REE H@els ADs dwHoR dvtgel /e Ha EW
7 Slskel FeA ERBAANAIMSMINS  EEE AHEE Aol tehdth et Al
o] 43lo] Ao THS 3 BAEY) Fig 3 ArpAIRbe] Adbs FAAEEE 239 o5l
B A ALeE =4 7]7]9 Abzlo|t) T AtE doenw FAES AnpEAS 1y
HAe o$EEE AYHE Ao Fasd ¥
3. 4% Fn 9 & AP A BT Aty o] 7] dvte] glo]
N AR Av)deh 20e AR ek ol%
31 OS5 ES BHUZE £xo e EUREE Y5 T A%
Ardvt gl BT olF Emi dv AuYS BASRAG



ok

F=dUSS3X M 30 ¢ 12 F pp. 1259-1264 December 2013 / 1262

able easurement resu ts OI surrace rou ness mhRa SD#SQSiD\#S(;OO?FXS?Q —rHSWWrnm/ka\/F%CSPG\ 16/08/2013 19:21:22
T bl 2 M l f f gh , u R Modified Profile Ra&Rman - R/4x0.25mm/Gr30/LS Ar 16/09/2013 19:22:27
Feed Before After MAP : :
Rate MAP Diamond #8000 Diamond #14000 . .
(mm/min)["g1y375 [$D2000 | SD325 | SD2000 | SD325 | $D2000 ! |
3 0.166 | 0056 | 0070 | 0.046 2 2
7 0202 | 0.066 | 0.076 | 0.049 ) )
———1 0595 | 0.266 : :
11 0.187 | 0.088 | 0.084 | 0.104 ; :
15 0225 | 0.111 | 0.138 | 0.058 T
millimetres
(a) Grit number of diamond paste, #8000
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15 1.104 | 0.614 | 0759 | 0.409 0 a0
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Fig. 7 Comparison of the surfaces before and after
magnetic assisted polishing for ELID ground
workpiece using grinding wheel of grit no. 325
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