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ABSTRACT
This research aims to reduce the defective rate from cracking paint and thin paint defects in
Powder Coated Painting process of window frame of canopy. This research applied the Six Sigma
approach for improvement. Firstly, the problem was defined. Secondly, the accuracy and the precision
of the inspection system were appraised. After that, the potential causes for cracking and thin paint
defects were analyzed by brain storming and using the cause and effect diagram and the cause and
effect matrix to identify key process input variables. Then, the five factors were experimented to find

the regression equation showing the relationship between the defective rate and the significant factors.
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Next, the optimal values of significant factors were found and implemented. The improvement led to

the reduction of defective rate from 8 percent to 1.13 percent and the reduction of the rework cost of

6,877,484 baht per year.

Keyword: Powder coated process, Defective rate reduction, Automotive part, Six-sigma
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Residual Plots for % Defective
Normal Probability Plot Versus Fits
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Surface Plot of % Defective vs Feed, Distance

Hold Values
Thickness 25.35
Temp 190
Time 55

Thickness Feed Distance | Temp | Time

(mm) (g/min) (cm) (°Q) (min)
25 0.58 25 188 50
25.2 0.58 25 188 50
253 0.58 25 188 50
255 0.58 25 188 50
25.7 0.58 25 188 50
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StdOrder | RunOrder | Thickness Feed Distance Temp Time L'lJafmjuﬁ maj“iuﬁ Lﬂaiﬁmﬁ
VDILAYALLAN | VBILAYFAUIN | YDILAYTIU
1 19 25.00 0.5 24 180 60 0 a1 4.1
2 9 25.70 0.5 24 180 50 3.1 0 3.1
3 24 25.00 0.8 24 180 50 5.6 0 5.6
4 21 25.70 0.5 24 180 60 q 0 4
5 31 25.00 0.5 25 180 50 0 2.9 2.9
6 12 25.70 0.8 24 180 60 5.8 0 5.8
7 20 25.00 0.8 24 180 60 5 0 5
8 8 25.70 0.8 25 180 50 4.5 0 4.5
9 29 25.00 0.5 24 180 50 0 2.6 2.6
10 22 25.70 0.5 25 180 60 0 4.2 4.2
11 14 25.00 0.5 25 180 60 3 0 3
12 17 25.70 0.5 25 180 50 3 0 3
13 7 25.00 0.5 25 200 60 0 4.2 4.2
14 25 25.70 0.5 25 180 50 3 0 3
15 3 25.00 0.8 25 200 50 5.4 0 5.4
16 30 25.70 0.8 25 180 60 5 0 5
17 4 25.00 0.65 24.5 190 55 0 3.2 3.2
18 32 25.70 0.65 24.5 190 55 a1 0 4.1
19 10 25.35 0.65 24.5 190 55 0 3.9 3.9
20 16 25.35 0.65 24.5 190 55 4.1 0 4.1
21 23 25.35 0.65 24 190 55 4.9 0 4.9
22 6 25.35 0.65 25 190 55 2 0 2
23 28 25.35 0.65 24.5 180 55 3.9 0 3.9
24 13 25.35 0.65 25 190 55 2.3 0 2.3
25 5 25.35 0.65 24.5 190 50 3.5 0 3.5
26 15 25.35 0.65 24.5 180 60 3.8 0 3.8
27 26 25.35 0.65 24.5 190 55 3.9 0 3.9
28 18 25.35 0.65 24.5 190 55 4.5 0 a.5
29 2 25.35 0.65 24.5 190 55 a 0 a4
30 27 25.35 0.65 24.5 190 55 4.2 0 4.2
31 1 25.35 0.65 24.5 190 55 4.2 0 4.2
32 11 25.35 0.65 24.5 190 55 4.3 0 4.3
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Response Surface Regression: % Defective versus
Thickness, Feed, Distance, Temp, Time

o to remove =0.05
Coded Coefficients

SE T- P-
Term Coef Coef Value Value VIF
Constant 1727 520 -3.32 0.003
Thickness 0.710 0.247 2.87 0.009 1.37
Feed 32.4 37.2 0.87 0.395 4912.87
Distance 1348 40.6 3.32 0.003 78518.53
Temp 0.63 1.14 0.55 0.586 15773.19
Time 0.2557 0.0753 3.39 0.003 25.94
Feed+Feed 42.0 14.4 2.91 0.009 1218.89
Distance*Distance -1.940 0.857 -2.26 0.035 8397253
Temp*Temp 0.01258 0.00339 3.71 0.001 19519.38
Feed*Distance -2.58 1.17 -2.19 0.040 291523
Feed*Time -0.329 0.121 -2.72 0.013 183.54
Distance*Temp -0.2147 0.0429 -5.00 0.000 19291.84
Model Summary
S R-sq R-sqg(adj) R-sq(pred)
0.313773 92.45% 88.30% 75.35%

Regression Equation in Uncoded Units

wDefective = -1727 + 0.710 Thickness + 32.4 Feed
+ 134.8 Distance + 0.63 Temp + 0.2557 Time
+ 42.0 Feed*Feed - 1.940 Distancex*Distance
+ 0.01258 Temp*Temp
- 2.58 Feed:Distance - 0.329 Feed*Time
- 02147 Distance*Temp
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Surface Plot of % Defective vs Temp, Distance Surface Plot of % Defective vs Feed, Time
Hold Values jold Values

Thickness 2535 Thickness 2535

Feed 065 5

Time 55 Temp 190

% Defective 6

190 Temp

25 180
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