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Nano-Level Mirror Surface Machining Technology for SiC Ceramics Mirror
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Fig. 1 Examples for mirror surface grinding, SiC, WC
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Fig. 2 Schematic diagram of ELID grinding system
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Fig. 3 System for large dimension mirror-surface grinding
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Fig. 4 Compensation grinding process for lightweight
mirror using spring-back simulation results
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Fig. 5 Simulation results for compensation grinding of
model lightweight mirror

Table 1 Experimental grinding conditions
Mesh size #2000
Grmdlr}g wheel 6000
Grinding rc.:volutlon[rp.m]
conditions Workpiece revolution[rpm] 36
Depth of cut[um] 0.3
Feed rate[um/mim} 10
Non-loading voltage[V] 40
ELID Peak current[A] 4
conditions Electrolysis time[sec/pass] 60
Pulse on/offfus] 2
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Fig. 6 calculated trace of grinding wheel from
simulation results
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Fig. 7 Surface profile results before and after
compensation grinding
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Table 2 Material properties of CVD-SiC

Type of crystal Polycrystal cubic( B )
Mesh size 5-10um
Density[g/mm3] 3.21

Vicker’s hardness{kg/mm2] 2500

Fracture toughness[MNm'™"] 33

Degree of purity >99.9995%

4 point bending strength[Mpa] 470

Coefficient of thermal 5
expansion[1/K] 2.2x10

thermal conductivity[W/m-K] 300
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Fig. 8 Schematic diagram for Magnetorheological
finishing system
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Table 3 MRF machining conditions

Workpiece CVD-SiC, @ 30mm

magnetization current: 12A

Hoil revolution: 450 min™
Revolution of magnetic fluid
supply pump: 3000 min™
Diameter: ® 50mm

Max. height: 0.9mm

Gap: 0.55mm

Depth of cut: 0.35mm

Abrasive grain: diamond abrasive

Condition of magnetic
fluid supply system

Tool for magnetic
fluid polishing

Table 4 ELID grinding conditions

Workpiece CVD-SiC(® 30mm X 10mm)

Rotary infeed grinding machine
HSG-10A2[Fujikosi co.ltd]

Cast iron bond diamond grinding

wheel: SD#325M100, SD#4000M100

Grinding devices

Grinding wheel Metal resin bond grinding wheel:
SD#12000M75
Revolution of grinding  wheel:

Grinding 2000min’!

conditions Revolution of workpiece: 300min’'
Grinding rate: lum/min

ELID conditions ED-910(90V,10A) [Fujidies co.ltd]
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Fig. 9 Grinding system, ULG-100H3 for CVD-SiC
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Table 5 Specification of non-contact type on-machine
measurement system

Measuring limits 10mm
Reproducibility 0 =5.6nm
Resolution Inm
rt
AF pa Accuracy -0.09~0.12um
Working mechanism CltOS'S roller, - gear
mission
Microscopic Objective lens <100
part CCD camera 400 thousand pixels
TRAHEAN 7HFE #325, #1200, #4000 3 7/ £
E¢ olgdtd YEE Fosiv FUABE B9
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z able 6 3} 2},
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Table 6 Grinding wheel and ELID grinding conditions

CVD-SiC, ® 30mm

Design spherical radius: R=300mm
ULG-100H3[Toshiba co.ltd]

Cast iron bonded diamond grinding
wheel: #325, #1200, #4000

Grinding wheel diameter: @ 40mm
Revolution of grinding wheel:
10000min’'

Revolution of workpiece: 100min™
Grinding rate: lum/min

Depth of cut: 0.5~2um

Feed rate: 5~20mm/min

NZ-ED921

NX-CL-CG7

Voltage: 40V, on/off pulse: 2uS/2uS,
Gap to wheel: 0.lmm, Interval
dressing period: 15s

Workpiece

Grinding devices

Grinding wheel

Grinding conditions

ELID power supply
and lubricant

ELID conditions

Table 7 Experimental polishing conditions

Workpiece CVD-SiC, ® 30mm

Cast iron bonded diamond grinding
wheel: FCI#4000

Pre-grinding wheel

Pad type Urethane pad(plane type)
Abrasive compound Diamond abrasive #8000
P Supply 0.004g/min

polishing pressure 0.1Mpa /0.2Mpa
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