SR 16 2005 I (RRTA i s
Atz|dotE o| 85t ELID HAtHO| Li-Z™MHoin}

o|BH(ALBYULIS), AehH{2U(AMZ)7|s))
RE B, KF B(olsatad7a(Y))

Nano-level mirror finishing for ELID ground surfsce using magnetic assisted polishing

Y. C. Lee(Yonam Institute of Digital Tech.), T. S. Kwak(Korea Institute of Ceramic Eng. and Tech.),
M. Anzai, H. Ohmori(The Institute of Physical and Chemical Research, Japan)

ABSTRACT

ELID(ELectrolytic In-process Dressing) grinding is an excellent technique for mirror grinding of various advanced
metallic or nonmetallic materials. A polishing process is also required for elimination of scratches present on ELID grinded
surfaces. MAP(Magnetic Assisted Polishing) has been used as a polishing method due to its high polishing efficiency and to
its resulting in a superior surface quality.

This study describes an effective fabrication method combining ELID and MAP of nano-precision mirror grinding for
glass-lens molding mould, such as WC-Co, which are extensively used in precision tooling material. And for the optics glass-
ceramic named Zerodure, which is extensively used in precision optics components too.

The experimental results show that the combined method is very effective in reducing the time required for final
polishing. The best surface roughness of the polished glass-ceramic was within 1.7nm Ra in this study.

Key Words : Magnetic Assisted Polishing(2}7] 39}, ELID(Electrolytic In-process Dressing) Grinding(ELID $321),
Mirror Surface Polishing(7 ¥ ¢4 v}), Nano-level Machining(L}x-7}3)
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Fig. 1 Schematic diagram of ELID grinding

Table 1 Experimental conditions for ELID grinding
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Fig.2 Schematic Diagram of MAP and external view

Table 1 Experimental conditions for MAP

MAP tool Diameter : 12mm, Flat & Slit Type
Magnetic Iron powder Diameter : 38§ m -75 m
abrasive Diamond paste : #8000, #14000

MAP Tool revolution : 2000rpm
.. Gap : 0.8-1.0mm
conditions . .
Feedrate : 50mm/min, 100mm/min

Grinding Surface Grinder Rotary infeed type
machine (GS-CHF,KURODA) | grinder(HGS-10A, ACHI)
Cast iron bonded | Cast iron bonded diamond
Grinding diamond wheel, wheel, Cup form,
wheel @150mm?  10mm, @143mm? 3mm,
#325, #1200,#4000, #1200 #2000,#4000 #8000
ELID Ip10A, Eo90V, Ip10A, Eo60V,
conditions T onfoff2 s T _on/off2 s
Wheel rev.:1200 Wheel rev. @ 1500 rpm,
Grinding /2000rpm, Grinding | Workpiece rev. : 500 rpm,
conditions { depth : 0.5 - 3 m Wheel federate
Pitch : 0.5-3mm 1.0-3.0 mymin
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Table 3 Experimental conditions for ELID grinding

Grinding Rotary infeed type grinder
machine (HGS-10A, NACHI)

Grinding | Cast iron bonded diamond wheel, Cup form,
wheel @143mm?  3mm,#325, #1200, #2000, #4000

Wheel revolution : 2,000 rpm,
Workpiece revolution : 300 rpm,

Sr:é?::)i #325 : Feed : 10 m/min, Depth : 50 m
S" #1200 : Feed : 10 nvmin, Depth: 50 m

#2000 : Feed : 10 nvmin, Depth : 50 m
#4000 : Feed : 10 my/min, Depth: 50 m

Table 4 Experimental conditions for MAP

MAP tool Diameter : 25mm, Flat & Sht Type

Magnetic | Iron powder Diameter:38 m, 38 m-75 m

abrasive Ce0,, Diamond paste : #8000, #14000
y Tool revolution : 500rpm
Gap: 0.8mm, Magnetic flux dencity : 1T
MAP , , ?V;:AP tlm‘;: : i,é, ?) 8, 10min
conditions | Frocess 1 : Fe powder + CeO,

Process 2 : Fe powder + Diamond paste
Process 3 : Fe powder + CeO,+ Diamond
paste
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Fig. 4 Surface roughness variation according to
Polishing times
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Fig. 5 Oblique plots of the ground & polished surface
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Table 5 Comparison with total machining time(2nmRa)

Pitch(mm)

Fig. 3 Surface roughness variation according to pitch
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ELID grinding Combined process
Process Time ELTI;O_C’CS: AP) Time
#325/60pm 20 A #325—#1200 35min 38
- MAP3times - 3min | min

#1200/30um 115

Or » 50 B #325—#2000 35min 37
#200&30pm 45 MAP2times © 2min min

- min
#8000720pm 215 #325—#1200—#400

(Mesh No / N ] 47
- C 0 45min .
Depth Time

P ) MAP3times © 2min | "
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