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Case Study of Hard Disk Manufacturing by DMAIC
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ABSTRACT

The objective of this research was to solvea Magnet Position Out MPO problem of voice
coil motor processinthe hard disk by applying the principle of quality management, Define-
Measure-Analyze-Improve-Control (DMAIC) approach. The historical data indicated that there was
the MPO foundin the voice coil motor of the production process of the hard diskup to 0.043%from
the total number of production.

The research methodology according to DMAIC approach consisted of five steps. First,
the MPO problem was clearly identified and the root cause of the problem was found in two
processes; cramp of machine parameters setting and fixture of parameters settingprocess. Second,
the tree diagram was used to identify cause of problem. Third, hypothesis was used to analyze
actual cause of problem.The attribute gage study was also used to evaluate the measurement system
performance. Fourth, the production system was improved by using experimental design technique.
Lastly, the control process was done by establishing standard instruction for manufacturing process
to prevent iterative problems.

The results demonstrated that by applying the principle of quality management based on
DMAIC approach, the problems were reduced from 0.043percentage to 0.000percentage. As the
results, productivity were increase and company good image was created. This will increase sales
and profits in the future.

Keywords: Process Improvement DMAIC approach, magnet position out problem
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Cause and Effect Diagram
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2.5.2.3 uunaauls (Tree Diagram)
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2.5.5 %’umumsmmu (Control Phase)
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Pareto Chart of Defect
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Boxplot of No.1, No.2
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Boxplot of C1, C2
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Process Capability of C4
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Sample Mean ~ 0.0641844 Cp *

Sample N 32 CPL *

StDev (Within)  0.0446466 CPU 0.04

StDev(Overall) 0.0442881 Cpk 0.04

Overall Capability
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PPU  0.04
Ppk  0.04
Cpm *
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Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL * PPM < LSL . PPM < LSL *
PPM > USL 343750.00 PPM > USL 448180.73 PPM > USL 447763.61
PPM Total  343750.00 PPM Total  448180.73 PPM Total  447763.61
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Process Capability of C1
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Process Capability of C2

Process Data

LSL

Target

usL

Sample Mean
Sample N
StDev (Within)

*
*

0.07
0.0291344
32
0.00449456

StDev(Overall) 0.00449456

—— \V/ithin

_F—_——— — — —_ — —_ — — — "

== == QOverall

Potential (Within) Capability
Cp *
CPL *
CPU 3.03
Cpk  3.03

Overall Capability
Pp *
PPL *
PPU 3.03
Ppk  3.03
Cpm *

T T T
o} Q
N
RN

O
D

Observed Performance
PPM < LSL *
PPM > USL 0.00
PPM Total  0.00

Exp. Within Performance
PPM < LSL *
PPM > USL 0.00
PPM Total 0.00

Exp. Overall Performance
PPM < LSL *
PPM > USL 0.00
PPM Total  0.00
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Top 5 Process

Defect Aug-12 Sep-12 Oct-12
(Month)  Imput 1,335,951 Input 1,452,660 Input 1,523,427
Reject % Reject % Reject %
Item Defect Defect Defect

Quantity  Reject Quantity  Reject Quantity  Reject

1 PR- PR- PR-
MPO 604 0.045%  MPO 580 0.040%  MPO 656 0.043%
2 PR-LC 338 0.025% PR-EL 175 0.012% PR-SC 64 0.004%
3 PR-EL 155 0.012% PR-LC 144 0.010% PR-KN 61 0.004%
4 PR-KN 141 0.011% PR-SC 167 0.011% PR-EL 43 0.003%

5 PR-SC 124 0.009% PR-KN 120 0.008% PR-DT 32 0.002%
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95% Confidence Interwvals

CI for
Distrikbuticon CI for StDev Variance
of Data Ratio Ratio
Normal {0.308, 1.453) (0.095, 2.110)
Continucus {0.213, 2.489) (0.045, £.194)
Tests

Test

Method DF1 DF? Statistic P-Value
F Test (normal) [ 10 0.39 0.257
Levene's Test (any continucus) 1 14 1.06 0.318
Boxplot of No.1, No.2

wamsfSeuieunnumilsisiuves 2 ngudoya

Two-Sample T-Test and CI: C1, C2
Two-sample T for C1 w3 C2
N Mean 3tDew SE Mean
cl 7 0.3871 0.01en0 0.0061
C2 11 0.4036 0.0258 0.007s
Difference = ma (Cl) - mua (CZ2)
Eatimate for difference: —D.Dlﬁ4ﬂ
95% CI for difference: (-0.03751, 0.00452)
T-Tezt of differernce = 0 (wvs not =): T-Value =

-1.67 (;—value =

D.llé) DF = 15
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