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Optimal Grinding Condition of Tungsten Carbide(WC)
for Aspheric Glass Lens Using DOE
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ABSTRACT

In recent years, the demands of the aspheric glass lenses increase since it is difficult to obtain the desirable
performance in the plastic lens. Glass lens is manufactured by the forming with high precision mold core. This
paper presents the analysis of optimal grinding condition of tungsten carbide(WC, Co 0.5%) using design of
experiments(DOE). The process parameters are turbin spindle, work spindle, feedrate and depth of cut. The
experiments results are evaluated by MINITAB software.
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Table 1 Factors and levels used in experiments E: " 7 : Fﬁ LEE E: :E Ix
Factor Low Level(-) |High Level(+) | ; i 303 ;ﬁ ?o :: L
Depth of Cut (um) 0.1 1.0 sl ® W DI T S S—
Feedrate (mm/min 0.25 15 . .
_( ) Fig. 3 Result of surface roughness according to
Work Spindle (rpm) 200 300 cutting conditions
Turbin Spindle (rpm) 30,000 50,000

Fig. 304 & & d=ol 24T =AY A2t
Table 2 Experimental point used in experiments ZA A2kzlo|(D) 0.1, ©]E54E%(C) 0.25mm/min, F
. Factor %3] 745 (A) 300rpm, EIR13] < 5(B) 50,000rpm ol
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4 - - + + . .
5 — + — — Pareto Chart of the Standardized Effects
6 - + - + (response is Surface, Alpha = .10)
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8 _ + + + D: Depth of
9 + = = =
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11 - = T =
12 + - + +
13 - + = =
14 + + - + 2 25 =
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16 + + + + Fig. 4 Pareto chart of the standardized effects
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Fractional Factorial Fit: Surface Ra(n versus Work Spindle, Turbin Spind, ...

Estimated Effects and Coefficients for Surface (coded units)

Tern Effect Coef #E Coet T 3
Constant 15,3663 0.020zZ1 G§38.55 0.000
lork 3pi -0.0012 -0.0006 0.02021 -0.03 0.976
Turbin 3 0.0062 0.003L 0.02021 0.15 0,861
Feedrate 0.5087 0.2544 0.0z0z1 1z.53 0.000
Depth of 0.8913 0. 4456 0.02021 2z.05 0.000
Work Spi*Turbin 5 -0.1588 -0.0794 0.020z1 -3.93 0.008
Work Spi*Depth of 0.0313 0.0156 0.0z0zl 0.77 0.465
Turbin 3*Feedrate -0.0338 -0.041% 0.02021 -2.07 0.077
Turbin 5*Depth of 0.1z38 0.0612 0.02021 3.06 0,018

Analysis of Variance for Surface (coded units)

Source DF Seq 35 Ady 5% Adj M3 F r
Main Effects 4 4.21277 4.21277 1.05319 161.17 0.000
2-Tay Interactions 4 0.19403 0.18403 0.04851 7.42 0,012
Residual Error 7 0.04574 0.04574 0.00653

Total 15 4.45254

Fig. 5 ANOVA table for surface roughness
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Fig. 8 Measurement result of mold for aspheric glass
lens
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