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ABSTRACT

The objective of this research is to improve production processes of engine cover part (Case
Mid), which is used in a tractor. This research has an aim to reduce the defective rate from rough inner
surface of cast iron parts. This research applied the Six Sigma methodology, consisting of 5 phases, to
solve the problem. In Phase 1, Define, important problem was selected and clearly defined. In Phase 2,
Measure, the measurement system analysis was analyzed in terms of its accuracy and precision. In
Phase 3, Analysis, all key process input variables were brainstormed and statistically tested whether
they significantly affected the problem. In Phase 4, Improve, the Design of Experiments technique was
performed to find out the optimal setting of the key process factors. In Phase 5, Control, a
confirmatory experiment was performed to confirm the result after improvement. Then, control plan
were updated. After improvement, the defective rate from rough inner surface defects was reduced
from 86.82% to 46%. This improvement could save the rework cost of 139,922 baht per year.
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Test for Equal Varniances: Spray, Pouring
95% Bonferroni confidence intervals for standard deviations

N Lower Sthev Upper
Spray 24 B.2860847 0.274411 0.485576
Pouring 24 8.0857224 0.876218 0.112637

F-Test {normal distribution)
Test statistic = 12.97, p-value = 6.000

Levene's Test {any contiadous distributieq)
Test statistic = 48.86,( p-value = B6.688
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Two-Sample T-Test and Cl: Spray, Pouring
Two-sample T for Spray vws Pouring

H Hean Stbev SE Hean
Spray 24 1.152 8.274 B8.6856
Pouring 24 1.8058 8.8762 8.816

Difference = mu (Spray) - mu (Pouring)
Estimate for difference: -0.654167

95% upper bound for difference: -8.555812
T-Test of difference = 8 (us <): T-Ualue = -11.26 P-Value = 0.008 pF = 26
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Test and ClI for Two Proportions

Sample X H Sample p
1 67 88 B.837580
2 56 86 B6.700680

Difference = p {1} - p {2}

Estimate for difference: 8.137%

95% CI for difference: (0.00858603,
Test for difference = 8 (vs not = @):

B.266414)
2 =2.09

P-Ualue = @.037
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@

A a 4 Y] 9 v o w
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Response Surface Regression: %Reject inside versus A, B

Analysis of Variance

Source DF 2dj 53 2dj M5 F-Value P-Value
Model 5 __1689.36 337.872 22.97 0.000
Linear 2 1641.87 820.833 55.81 0.000
B 1 704.17 704.187 47.88 0.000
B 1 937.50 937.500 63.75 0.000
Square 2 41.45 20.723 1.41 0.308
L*D 1 12.83 12.828 0.87 0.381
B*B 1 12.83 12.828 0.87 0.381
2-Way Interaction 1 6.25 6.250 0.42 0.535
L*E 1 6.25 £.250 0.42 0.535
Error 7 102.895 14.708
Lack-of-Fit 3 22.95 7.648 0.38 0.772
Pure Error 4 30.00 20.000
Total 12 1792.31
Model Summary
5 B-3g | R-3g(adj) | B-sg({pred)
3.83490 94.26% 90.15% 80.84%
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Main Effects Plot for %Reject inside
Data Means

A B

%Reject inside
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