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ABSTRACT

This study has been focused on an effective surface finishing method combining ELID (ELectrolytic In-process Dressing) and MAP
(Magnetic Assisted Polishing) for the nano-precision mirror grinding of glass-lens molding mould. ELID grinding is an excellent
technique for mirror grinding of various advanced metallic or nonmetallic materials. A polishing process is also required for
elimination of scraiches present on ELID grinded surfaces. MAP has been used as polishing method due to its high polishing efficiency
and superior surface quality. It also presents some techniques for achieving the nanometer roughness of the hard material such as WC-
Co, which are extensively used in precision tooling material.
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Fig. 1. Grain size and ground surface quality for mono-
crystalline silicon.
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Fig. 2. Tools of magnetic assisted polishing for plane mirror
surface.
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Table 1. Property Characteristics of WC-Co 18%

Specific Hardness Impact Tensile Compression Young’s

. Stre ngth Strength Strength Modulus
gravity  (HRA) ppp?) Nimmd)  (Nimmd)  (N/mm?)

1430 935 20 2260 6280 560
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Table 2. Surface Grinding Machine and Experimental Condi-

tions
Grinding Surf_ace grinding Rotary _surface grinding
machine machine {GS-CHF, machine (HGS-10A,
KURODA coltd.) HUJIKOSHI.co.ltd.)
Cast iron bonded Cast iron bonded
diamond diamond
Grinding grinding ‘wheel ‘ grinding wheel (cup
Wheel ©150 mm x width10 mm: type)
#325, #1200, #4000  ©143 mm x width3 mm:
#1200, #2000, #4000,
#8000
ELID Ip10A, Eo90V, ton/off  Ipl0A, Eo60V, ton/off
conditions 2 us 2us
Grinding wheel Grinding wheel
Grindin revolution: 1200/2000  revolution: 1500 min_l,
condi ticr%s min ', feed rate: 0.5-  Workpiece revolution:
i 3.0 pm/round, 500 min"}, feed rate:
1.0-3.0 um/min
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Table 3. Magnetic Abrasive and MAP Conditions
Surface profile

Flat grinding using electro magnet

ZATFHWC- Co 18%)9]

Tool shape ¢ 12 mm Flat/Slit Type
Ferrite(Fe,O;) power: Fe powder(¢p 38 um/
Magnetic 2¢ 75 um under): 2 g
abrasive Diamond paste(#8000/ Diamond paste(#8000/
#14000): 04 ¢ #14000): 0.4 ¢
Polishing Tool revolutlon:. 2000 rpm
conditions Gap(tool to workpiece): 1.0 mm
Feed rate: 100 mm/min
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Fig. 3. Variation of surface roughness on the cross feed.
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Fig. 4. Variation of surface roughness on the polishing feed
pitch.
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