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ABSTRACT
This research aims to reduce the defective rate in the painting process of motorcycle parts.
This research applied the Six Sigma approach. Firstly, the problem statement was defined. Secondly,
the accuracy and precision of the inspection system were appraised. Next, the potential causes for
crack defects were analyzed. Then, the four factors were statistically tested: cleaning temperature,

cleaning pressure, electrodeposited paint voltage, and sanding method. In the improvement phase, the
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sanding method was improved to be both horizontal and vertical sanding. In addition, Box-Behnken
design was applied to find out the optimal levels of the three remaining factors. The optimal setting
was at the cleaning temperature of 40 degrees Celsius, cleaning pressure of 1.4 kilograms per square
centimeter, and electrodeposited paint voltage of 180 volts. After that, the optimal setting was applied
in the process to confirm the experimental result. Finally, a new control plan and work instruction were
adjusted to control the process after the improvement. After improvement, the defective rate due to
crack defects decreased from 3.82 percent to 0.98 percent. The improvement is expected to reduce

the rework cost of 81,257 baht based on the forecasted production volume of 95,069 units in 2021.

Keyword: Defective Rate Reduction, Painting Process, Crack Defect, Metal Part.
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VoltageED*VoltageED
2-Way Interaction
Pressure*VoltageED
Error
Lack-of-Fit
Pure Error
Total

Model Summary

] R-sq R-sgq
0.0065465 98.52% 9
Coded Coefficients
Term
Constant

Temp
Pressure

VoltageED 0.

Temp*Temp

VoltageED*VoltageED
Pressure*VoltageED

0
Pressure*Pressure 0.
0
0

Terms

o)
N Rl T T I

=

(adj)
7.05%

Effect

.01500
.04000
07500
.03500
04500
. 04500
.03000

[ e B T Y [ T s Y s Y s Y Y o |

Adj ss

.020033
.014900
.000450
.003200
.011250
.004233
.001131
.00186€9
.001869
.000900
.000900
.000300
.000100
.000200
.020333

94 .34

Coef
0.04000
-0.00750
-0.02000
0.03750
0.01750
0.02250
0.02250
0.01500

Regression Equation in Uncoded Units

Defectives =

Adj MS
002862
.004967
.000450
.003200
.011250
001411
001131
.001869
.001869
000900
.000900
.000043
.000020
000100

OO OO0 OO0 0O0Oo OO0

R-sq(pred)

%

SE Coef
.00378
.00231
.00231
.00231
.00341
.00341
.00341
.00327

[ =R =l an i o Y Y Y o B

F-Value
66.

78

P-Value

0.000
.000
.014
.000
.000
.000
.001
.000
.000
-003
.003

(==l ===l elel-]

(=}

.936

P-Value
000
.014
.000
.000
.001
.000
.000
.003

VIF

o

1.00
1.00
1.00
1.01
1.01
1.01
1.00

cCoo0o0C0CQOO

9.50 - 0.3538 Temp - 0.5200 Pressure - 0.02212 VoltageED + 0.004375 Temp*Temp

+ 0.0900 Pressure*Pressure + 0.000056 VoltageED*VoltageED
+ 0.001500 Pressure*VoltageED

JUN 5 HAMTIATRANNMUTUTINLAEZ NS AT YN Tanneg vesdndIuveLd dunn

Surface Plot of Defectives vs VoltageED, Pressure

012

0.08

0.04

0.00
05

1.0
Pressure

155,

wazsesaulilunisyud ED

195

180

Hold Values

225

210
VoltageED

Temp40

v

Mean

0.075

0.070

FUNU

Main Effects Plot for Defectives
Data Means

Temp
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NAMYVT9AY 95,069 TU T 99za1u15nanA GN8N

WNTUINNTDUNNTDIUTELANALANLS 81,257 UM

Response Optimization: Defectives
Paraneters

Response Goal Lower Target Upper Weight Importance
Defectives Minimum 0.01 0.13 1 1

Solution

Defectives Composite
rit Desirability

solution Temp Pressure VoltageED
1 0.0105854 0.995122

1 40.4242 1.38889 180

Multiple Response Prediction

variable  setting
Temp 40.4242
Pressure  1.38889
VoltageED 180

Response Fit SE Fit 95% CI 95% PI
Defectives 0.01059 0.00481 (-0.00079, 0.02198) (-0.00862, 0.02979

Ol Temp Pressure: ValtageE
g HiED 420 150 2200

C0ST gy 140.4242] 11.38891 100.0]

Predict  Low 320 050 180.0

Defectiv
Minimum
¥ = 00106
d=099512

JUT 8 namsmAnTivazanvesiazUady

A15199 5 HansnageviuduNalSeuisunauLay

UGS
dnduveady P-Value
neuUTuUe 0.0382
— <0.0005
LGNS 0.0098
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