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##5371445021: MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: PREDICTION/ COST REDUCTION/ DISCRIMINANT ANALYSIS/ HEAD
GIMBAL ASSEMBLY/HARD DISK DRIVE.
VISVAS LERSWANICHKUL: DESIGN OF ELECTRONIC TESTING PLAN FOR
HEAD GIMBAL ASSEMBLY OF HARDDISK TO REDUCE COST OF QUALITY.

ADVISOR: ASST.PROF. NAPASSAVONG ROJANAROWAN, Ph.D., 96 pp.

This thesis has the objective to present the method to reduce the total cost of quality a
case study company, which is the manufacturer of Head Gimbal Assembly of hard disk drive.
This thesis introduced the new electronic testing plan of the Head Gimbal Assembly (HGA) to
replace the old electronic testing method. The new electronic testing plan used the Discriminant
Analysis (DA) technique to predict the testing result of each HGA, which was either “pass” or
“fail”. If the prediction result showed “pass”, the company would skip the testing of that HGA but
if prediction result showed “fail”, the company would test that HGA as usual. The new electronic
testing plan, which had partial testing would save some inspection cost but would increase the
failure cost found in the next process. This thesis thus studied the cost elements that would be
affected by the new electronic testing plan and studied whether the new testing plan could save
the total cost of quality.

The results found that the new electronic testing plan could predict the results with 90%
accuracy. If applying this new testing plan in the production, the case study company could
reduce the tester usage up to 20%. Moreover, it was expected that the new electronic testing plan

could reduce the total cost of quality of 15,667,625 Baht per year.
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131 : Surin Sirikhumh (2009)
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Columns In 1 Smallest P to Enter 0.0000000
Columns Cut 11 Largest P to Remove 0.0000000

[Step Furward] [ Enter All ]

|Step Backward| |Remove All| |Apply This Model

' LockEntered Column F Ratio Prob>=F
i O O Al 596.082  0.0000000
| (] A [ T 105.698  0.0000000
| O O 1 0.269  0.6040460
i O £ 12 40581 0.0000000
{f B B 3 538.552  0.0000000
y OO 4 482220 0.0000000
| [ 15 4790.75  0.0000000

B [ [3 31.296 0.0000000
| B O 17 14.463  0.0001430
T (I E1 2 442 01181371
T (] I E2 3289.20 0.0000000
|\ O E3 436.412  0.0000000




N4 Example Data - Discriminant by Pass/Fail - IMP o= (=) [

A/~ Discriminant Analysis |

£ Column Selection |

Click to select columns into discriminant model

Caolumns In 2 Smallest P to Enter 0.0000000
Columns Qut 10 Largest Pto Remove  0.0000000

|5tep Furward.l [ Enter All ]

|Step Backward| [Remove All| |Apply This Model

LockEntered Column F Ratio Prob=F

0 | Al 438.089 0.0000000
0 | T1 245819 0.0000000
O | 11 585241 0.0000000
O | 12 196.614  0.0000000
E E 12 19025.5 0.0000000
O = 14 07690 02805287
[ I5 6023.80 0.0000000
O = 15 25.874 0.0000004
0 @ I7 26713 0.0000002
0 | E1 5997 00143332
O E2 3280.20 0.0000000
E E3 356727 0.0000000

|8 O
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319 Model U1

N Example Data - Discriminant by Pass/Fail - IMP (=2 | (=) [

A/~ Discriminant Analysis |

£ Column Selection |
Click to select columns into discriminant maodel

Caolumns In 10 Smallest P to Enter 0.0123798
Columns Out 2 Largest Pto Remove 0.0000628

[ Step Forward | [ Enter All ]

|Step Backward| |Remove All| [Apply This Model

LockEntered Column F Ratio Prob=F
[ Al 586.822 0.0000000
[ T1 416567 0.0000000
O 11 320.158 0.0000000
E [ 12 6.256 0.0123798
[ 12 12405.6 0.0000000
[ 14 377576 0.0000000
[ 15 469221 - 0.0000000
[ I6 16.016 0.0000628
[ I7 25571 0.0000004
0 @ E1 3.409 0.0648261
[ E2 21910.4 0.0000000
O E3 398.144 0.0000000
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| =/ Discriminant Analysis
Discriminant Method: Linear
A Discriminant Scores

Columns
Al

Training Excluded
Mumber Misclassified 9581 141

Percent Misclassified 4,138 G5.28
-ZLogLikelinood 74728
Training

Counts: Actual Rows by Predicted Columns Counts: Actual Rows by Predicted Columns

Fail Pass
Fail 1391 2364
Pass 7227 Ze+h

A Groups
Pass/Fail Count
Fail 3755

Pass Ze+5h

Excluded

Fail
Fail 5
Pass 0

FPass
141
0
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Stepwise Variable Selection
Discriminant Method
Score Data

Score Options

Cancnical Plot

Cancnical Options

Specify Priors

Consider Mew Levels
Save Discrim Matrices
Show Within Covariances
Show Group Means

Script

< Discriminant Analvsi

¥ | ® Linear, Common Covariance
Quadratic, Different Covariances

3 Regularized, Compromise Method

-
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| =/ Discriminant Analysis

Discriminant Method: Quadratic
A Discriminant Scores

FPass
134
0

Columns
Al
T1
11
13
14
15
16
I7
EZ2
E3
Training Excluded
Mumber Misclassified 14125 134
Percent Misclassified 6.168 G62.04
-ZLogLikelihood Ze+5
Training Excluded
Counts: Actual Rows by Predicted Columns Counts: Actual Rows by Predicted Columns
Fail Pass Fail
Fail 1615 2140 Fail a2
Pass 11985 2e+h Pass ]
A Groups
PassiFail Count
Fail 3755
FPass Ze+h
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