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Abstracthe case study company had a surplus chemical powder from bra
processes at 180,000 kilograms pepfaldroheibfiddddér in manufacturing proce
and was resulting in high manufacturing cost. The cost of a surplus chemi
million baht per year. The objective of this research was to find the cause
chemical powder fropadradenufacturing processes. Brainstorming of case
experts found the cause of a surplus chemical powder in brake pad mant
tolerance weight of chemical powder in the production so that napoobtgm in
thickness in grinding process 2) variation of thickness in hot press process
process and chamferindAfpeodisd. break pad thickness variation problem !
preliminary affect facteivby Wiahsisl factors were analyzed to decide whi
affected the problgrulb¥&ctorial Design experiment. The factora¢hattesre o
tested i8Il Factorial Design to find the optimal levels of various factons. In c
level of each factor from the experiment can be reduced chemical powders |
production and can be reduced cost by 2.60% in brake pad manufacturing p
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Power and Sample Size

2-Lewvel Factorial Design

o = 0.05 Assumed standard deviation = 0.25
Factors: 4 Base Design: 4, 16
Blocks: none
Canter Total Target Actual
Points Effect Reps Runs Power Powsr
0 0.25 3 43 0.9%0 0.915009
0 0.25 4 64 0.92 0.9745932
[ 0 D.25 4 64 0.55 0.574932]
0 0.25 S 80 0.98 0.992740
0 0.25 5 80 0.99 0.992740

a@WEC o6 Ue UA 6 & JFRuIl FadbdakDesigna 0 UA 6 &
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Residual Plots for AVG

Normal Probability Plot Versus Fits
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’

Factorial Regression: AVG versus Bulk Density, Pressure, Time, Weight

Rnalysis of Variance

Source DF Ady ss 2dj M5 F-Value pP-Value
Model 15 11.€124 0.77416 116.75 0.000
Linear 4 11.0002 2.75005 414.73 0.000
Bulk Density 1 0.0018 0.00181 0.27 0.603
Pressure 1 7.4418 7.44176¢ 1122.28 0.000
Time 1 0.5502 0.55020 82.97 0.000
Weight 1 3.0065 3.00645 453.40 0.000
2-Way Interactions 6 0.1438 0.0239% 3.61 0.003
Bulk Density essure 1 0.0319 0.03189 4.81 D.031
Bulk Density*Time 1 0.0005 0.00047 0.
Bulk Density*Weight 1 0.01é68 0.01676 2.
ssure*Time 1 0.0444 0.04440 6.
Pressure*Weight 1 0.0¢ 0.00011 0.
Time*Weigkh 1 0.0 0.05015 7.
3-Way Interactions 4 0.4633 0.11583 17.
Bulk Density*Pressure*Time 1 0.0002 0.00020 0.
Bulk Density*Pressure*Weight 1 0.0029 0.00290 0.
Density*Time*Weight 1 0.0012 0.00122 0.
ssure*Time*Weig 1 0.45%0 O 1 69.
4-Way Interactions 1 0.0050 0 0.
Bulk Density*Pressure*Time*Weight 1 0.0050 0 0.
Error 96 0.6366 0
Total 111 12.248

Model Summary

R-sg(pred)

0.0814207 94.80 92.93%

Coded Coefficients

Term Effect SE Coe T-Value P-Value VIF
Constant 0.0077 2230.55 0.000

Bulk Density 0.0 0.52 0.603 1.00
Pressure 0.5 - 00 1.00
Time 1 - 0

Weight C 168 0.00769 21.29 0.000 1.00
Bulk Density*Pressure 0.03375 0.01€688 .00769 2.19 0.031 1.00
Bulk Density*Time 0.00411 0.00205 ).00769 0.27 0.790 1.00
Bulk Density*Weight -0.02446 -0.01223 0.007€9 -1.59 0.115 1.00
Pressure*Time 0.03982 0.019%91 0.00769 2.59 0.011 1.00
Pressure*Weight 0.0019¢ 0.00098 0.00769 0.13 0.899 1.00
Time*Weight 0.04232 0.02116 0.00769 2.75 0.007 1.00
Bulk Density*Pressure*Time 0.00268 0.00134 0.00769 0.17 0.862 1.00
Bulk Density*Pressure*Weight -0.01018 -0.00509 0.00769 -0.66 0.510 1.00
Bulk Density*Time*Weight 0.00661 0.00330 0.00769 0.43 0.669 1.00
Pressure*Time*Weight 0.12804 0.06402 0.00769 8.32 0.000 1.00
Bulk Density*Pressure*Time*Weight -0.0133¢% -0.00670 0.00769 -0.87 0.386 1.00

Regression Eqguation in Uncoded Unit

a4 P eeA o & e 6y A ZRuRactdridl OesignD &2 EAUU
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Residual Plots for AVG

Normal Probability Plot Versus Fits
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General Factorial Regression: AVG versus Pressure, Time, Weight
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