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Abstract

Lapping is a very complicated and random process resulting from the variation of
abrasive grains in its sizes and shapes and from the numerous factors having an effect on
the process quality, Thus it needs to be analyzed by experimentel method rather than by
theoretical method to obtain the relative effects of factors quantitatively. In this study,
cylindrical lapping experiment designed by Taguchi's L8 orthogonal array was performed
and analyzed by Yates’ ANOVA table. As a result, effective factors and interaction effects
were identified and discussed. Also the optimal factor combination to obtain the largest
improvement of surface roughness was selected and confirmatory experiments were

performed,
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Table 1 Levels of factors
Lev
Symbol Factor
High(+) Low(-)

A Grain size #500 #100

B Lapping pressure 3.0 kg/cm? 1.5 kg/cm?

C Number of supply of 6 3

lapping compound
D Lapping speed 100 m/min 50 m/min
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Fig. 2 Experimental set-up

Table 2 Taguchi L8 orthogonal array (fold-over type)

Column No. and Contrast

tc 1 2 3 4 5 6 7
A B AB C AC BC D
[y - - + + -
a + - - - - + +
b - + - - + - +
ab + + + - - - -
c - - + + - - +
ac + - - + + - -
be - + - + - + -

abc + + + + +
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Table 3 Experimental result
Ra improvement (%)

te yl y2 y3 y(%) S/N(dB)

1) 22 .44 27.75 21.69 23.96 27.4391

a 17.69 17.10 15.01 16.60 24.3361

b 23.29 30.09 25.24 26.21 28.2220

ab 25.41 23.81 25.12 24.78 27.8715

c 16.57 23.98 20.14 20.23 25.8245

ac 16.71 17.53 19.49 17.91 25.0086

be 37.38 40.86 37.29 38.51 31.6883

abc 31.66 34.79 31.08 32.51 30.2091
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D2 Ad w3 HFEN}(ZEFA)E Table 302
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24. 3361+ 27. 8715+ 25. 0086+ 30, 2091) /4
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AAFH Aot df(degree of freedom)¥ AH=
2 7 Qlzle) ZakE 4 Agol A 1 i o]
a5 a-g a4 XH?-E-% Z3H <Adx=d A
2 B3 Aoln oxte AFEE 5% W

o|

oo

I
T

H

A TAH 4 24 2513

I"{

29 22059 AHxe Fol Wk HEA
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v ¢ x}5l A F 3 (MSE ; error mean square) of|
3 2.l 7 A F3 (MST ; treatment mean square)
H) gl u) = by}, @02

F3 @) o3 At 299 AFE71 ol
239 AfF=rt 39] Afol 2=0.05(5% AHE)
ol 4 10,128, @=0.1(10% AF&)lA 5, 538¢]ct,
Table 4ol o 4 glx =bsb o] 95%9] Alzl=
(@=0.05)ell 4= Bute] o2 vjehtow 90%<]
AlZ % (@=0, DA+ BCaz 243 Av}
T2 velgtch Uz 8elEe ¥ Jg vH
A e Aoz Jebygrh o7 FEdel & A
+ C& 9% A=A AAze Fo3A @&
2o} Bele]l m3ag & BCnszdg axrs 27
WEol F238 AMejedztE thFoiAol s}, Fig,
32 oleldid &aE A 2oAFa gith B
% C7} 5 153 (high level) o u] SxhHso
Az 758l (S/N vl)E of$ 2A deige <&
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H
o
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Table 4 Computing procedure of Yates' algorithm

Data Sum of effects
tc (S/N-ratio) I 1 1 SS Mean effect
(1) 27.4391 51.7752 107.8687 220.5592 6083.0 27.575
a 24.3361 56.0935 112.7305 -5.7486 4.131 -1.438
b 28.2220 50.8331 -3.4535 15.3826 29.578 3.846
ab 27.8715 61.8974 -2.2951 2.0892 0.546 0.522
c 25.8245 -3.1030 4,3183 4.8618 2.955 1.216
ac 25.0086 -0.3505 11.0643 1.1584 0.168 0.290
bc 31.6883 -0.8159 2.7525 6.7460 5.689 1.686
abc 30.2091 -1.4792 -0.6633 -3.4158 1.459 -0.854
Table 5 ANOVA table by yates algorithm
tc SS 9%SST Mean Effect ~ Measures df MS F
(1) 6083.0 27.575 average

a 4.131 9.28 -1.438 A 1 4.131 5.706

b 29.578 66.43 3.846 B 1 29.578 40.857
ab 0.546 1.23 0.522 AB 1 0.546 -

c 2.955 6.64 1.216 C 1 2.955 4.081
ac 0.168 0.38 0.290 AC 1 0.168 -
bc 5.689 12.78 1.686 BC 1 5.689 7.858

abc 1.459 3.28 -0.854 D 1 1.459 --
Error 2.172
Total 44 .524 100.0 7
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Table 6 Confirmatory experimental result for BC interaction

1 [s)
te B C Ra improvement (%)
yl v2 v3 y S/N(dB)
o)) - - 20.89 18.90 25.81 21.87  26.5810
b + - 22.35 27.71 24.39 24.82 27.7943
c - + 18.09 19.16 21.33 19.53 25.7524
be + + 41.66 38.92 43.58 41.39 32.3090
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