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Jantiwa Manowichian 2013: Quality Cost Reduction in Digital Camera Assembly
Process. Master of Engineering (Engineering Management), Major Field: Engineering
Management, Department of Industrial Engineering. Thesis Advisor:

Mr. Nantachai Kantanantha, Ph.D. 100 pages.

The objective of this thesis is to reduce the cost of quality by defect reduction in the
digital camera assembly process. The cost of quality is composed of failure cost, appraisal cost,
and prevention cost. The target is to reduce the percentage of defects to be less than two percent

which is the goal of the case study company.

The research starts with the collecting of the cost of quality data and classifies the
defect types by Pareto diagram. Based on the Pareto Priority Index, three main defect types are
selected to study which are broken/incomplete Flexible Printed Circuit, scratch, and incomplete
soldering. These defect types are analyzed using fishbone diagram to determine the main causes.
The Failure Mode and Effects Analysis technique is employed to order the importance of the
main causes according to the risk priority numbers. The causes are then selected to determine
the guideline to reduce the defects. In addition, the Design of Experiments is performed to
determine the levels of the significant factors. Finally, the results of the study are implemented,

monitored, and controlled in order to achieve the desired quality level.

The results of the research show that the cost of quality is reduced from 1,270,000 baht
per month to 300,000 baht per month and the percentage of defects is reduced from 4.21 percent
to 0.85 percent within seven months. In addition, the risk priority numbers are decreased by 80

to 90 percent.
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Power and Sample Size
Test for Two Proportions
Testing comparison p = baseline p (versus not =)

Calculating power for baseline p = 0.02

Alpha =0.05
Sample Target Actual
Comparison Size Power Power
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Test and CI for Two Proportions
Sample X N Sample p
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2 22 1400 0.015714
Difference =p (1) -p (2)
Estimate for difference: -0.00857143
95% CI for difference: (-0.0164391, -0.000703765)
Test for difference = 0 (vs not=0): Z=-2.14 P-Value = 0.033
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Chi-Square Test: Accept, Reject
Expected counts are printed below observed counts
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1 1978
1988.00
0.050

2 1998
1988.00
0.050

Total 3976

Chi-Square Test: Accept, Reject

Expected counts are printed below observed counts
Chi-Square contributions are printed below expected counts

Accept Reject Total

Chi-Sq = 16.767, DF = 1, P-Value = 0.000

22 2000
12.00
8.333

2 2000
12.00
8.333

24 4000
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Chi-Square Test: Accept, Reject

Expected counts are printed below observed counts
Chi-Square contributions are printed below expected counts

Accept Reject Total

1 1975 25 2000
1987.50 12.50
0.079 12.500

2 2000 0 2000
1987.50 12.50
0.079 12.500

Total 3975 25 4000

Chi-Sq = 25.157, DF = 1, P-Value = 0.000
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YUIAVOI . L UUIAYRNH 1781 (AU1N)

. L. . Mouwql ) P

MAY  aznatiang 154 AN
(A) (B) () 1 2 3 4 5
1 0.6 320 6 33 34 32 3.5 34
2 0.6 320 8 33 32 33 3.1 34
3 0.6 340 6 3.1 32 29 2.8 29
4 0.6 340 8 33 3.1 33 3 3
5 0.8 320 6 4.1 39 43 37 42
6 0.8 320 8 4.1 39 42 38 4
7 0.8 340 6 42 3.8 39 4 4.1
8 0.8 340 8 3.8 3.7 4.1 39 4
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Residual Plots for 11 an

Normal Probability Plot Versus Fts
Q0.
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Histogram Versus Order
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General Linear Model: Time (sec) versus Solder Lead, Temperature, ...

Factor Type Levels Values
PUIATBIRLAALANT fixed 2 0.6, 0.8
Ao fixed 2 320, 340
PUNATBINILE fixed 2 6, 8

Analysis of Variance for Time (sec), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Tnpaemziada 1 6.4000 6.4000 6.4000 223.47 0.000 €—
Anguuugdl 1 0.2560 0.2560 0.2560 8.94 0.005 €—
PUNATBIHSS 1 0.0040 0.0040 0.0040 0.14 0.711

Error 36 1.0310 1.0310 0.0286

Total 39 7.6910

S = 0.169230 R-Sq = 86.59% R-Sq(adj) = 85.48%

H a J an 2 g a 4
ﬂ'l“l/‘lﬁ 21 wamsansizH v ldsunsuiiuny “?\‘]L‘]JUﬂWﬁ'JLﬂiW%‘Hﬁ}'JfJ GLM (General Linear

Model)

a J @ (% a L4 Y
3. WRTIZHNANTENUVRITaTe1AN (Main Effect) 1Az 3RS IZHNANTZNUVO91T0DY
1 . d’ o (3 Qy % t:' = ! A o o o
59U (Interaction Effect) tverhinisaanaifoded lilinasdiiisdngesnnnmsnaasdlag
a = < R y o Ay ¥ A
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Factorial Fit: wan VErsus asweesmsiatin, Aguugi, wuiazesiouds

Estimated Effects and Coefficients for wan (coded units)

Term Effect Coef  SE Coef T P
Constant 3.58500 0.02556 140.28 0.000
wnnrenzininng 0.80000 0.40000 0.02556 15.65 0.000
Al -0.16000 -0.08000 0.02556 -3.13 0.004
WAL -0.02000 -0.01000 0.02556 -0.39 0.698
punavsaRziaTais * Agnagil 0.09000 0.04500 0.02556 1.76 0.088
neresnziaAm * anaewiait -0.05000 -0.02500 0.02556 -0.98 0.335
AR * Tnarewiause 0.05000 0.02500 0.02556 0.98 0.335
pnavsaRziaTnis < Agnanii* -0.08000 -0.04000 0.02556 -1.57 0.127

PUNAURITILE

d‘ a L an < J a < Y a
MUN 22 Wami’nmwﬁGluT‘iJiLm‘iaJaJmmﬂ FUIUNSAUATIZHAINTDONLUVLF

uvlaneiieadingil (Full Factorial Design)
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