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Abstract

This paper proposes three methods in order to make quality test for components more efficient
and fix an incompatibility problem between a product and a component in case of component
EOL (End of Life). First, this paper proposes new measures for supplier assessment and a
systematic approach to select suppliers that have in-depth knowledge of component
reliability and technology. Second, this paper proposes lean verification process to
streamline FMEA (Failure Mode Effect Analysis) which tends to be enormous and minimize
physical test. Third, this paper proposes the design change management to fix an incompatibility
problem between a product and a replacement in case of component EOL.

Chapter 1 investigates existing quality verification process and factors to cause long terms test
in component EOL. In the result, insufficient supplier’s technology assessment causes enormous
verification items of FMEA and long term physical test to prevent component quality problems.
Furthermore, if an incompatibility problem between a product and a replacement in component
EOL such as mechanical and electrical problem occurs, it takes long time to investigate cause of
an incompatibility and fix the design change for an incompatibility. That’s reason three area
research need.

Chapter 2 proposes systematic verification process to streamline physical test and quality
check of a replacement in component EOL. This is new verification process and adds supplier’s
technology assessment, the lean verification process to minimize component’s physical test and
the design change management to easily integrate a product and a replacement in component
EOL.

Chapter 3 proposes new measures to select suppliers that have in-depth knowledge of
component reliability and technology to minimize component’s physical test. The measures for
selection include information disclosures from suppliers which consist of details of the
component design, failure analysis and prompt action in case of component problems. The
proposed measures are applied to real data of photocopier manufacturing enterprises.
Experiments show that proposes new measures enable selecting appropriate suppliers with a
lower component failure rate and the result of experiments also shows that proposed new

measures for supplier’s selection are appropriate.



Chapter 4 proposes lean quality verification process to streamline FMEA which tends to be
enormous test items. This process focus on short life cycle’s electronics components and lead to
reduction of component’s verification items by utilizing QFD (Quality Function Deployment),
FTA (Fault Tree Analysis) and by identifying the design and technology changes in a component
replacement. By applying this process to a HDD (Hard Disk Drive) in photocopier machines it
results in reducing quality verification items in FMEA and saved quality verification time.

It is possible to happen to incompatible problems between a product and a replacement in
component EOL even though product engineers verify component quality using FMEA.
Therefore Chapter 5 proposes the design change management ultizing the component adaptation
to easily integrate a product and a component replacement in an incompatibility problem. By
intoroducing the HDD module integrating the component adaptation in photocopire machines,
the author results in improving the compatibility between a replacement HDD and a photocopier
machine and reducing the verification time.

Chapter 6 describes the result of three area researches proposed in Chapter 1 and future

researches.
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ERAETY—UT7T UATTHRT 5, £, HiE L7215 5 % FFT(Fast Fourier Transform)
TFIAPEFTuRa—TEHWTEHIIT 5 2 &Ik IREBIONHE & IREHDJH
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5-8 FEMEM ORERBR R
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(Hz) 0-Peak (G) BN (%)
252
. 459 (A)
635 0.05~0.5 BT Motor 324 (B)
176.5 JEOGARTEE ] Motor
428.0 3.8 (©)
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WA, FBREM O 2T 572912, HDD OE&E L [HE U 100g D7 L — b Z5EEH
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JE S 320Hz, F53R 1.9, FREAM Z IXEERH 0N 875Hz~, AR AL 454Hz, 53R 1.9
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1.000e-2

5-9 HDD DiEEA FrE

% 5-4 HDD DOFEEA Frik

W SR A I 5 (Ho) .
(Hz) 2.5inch HDD 100g %7/} B
X 119~ 82.5 7.6
1 Y 550~ 320 1.9
izl
z 875~ 454 1.9
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5.5 fEEM A HLESPET HDD B2 2 —/L & B 7 257 A L OiEa

N Y A= " NS A= = N ST A= ‘6‘705/(‘)?\_
FREAS X TR, Y TRfEAS Z T % A o |
A $“¥Eﬁ%£&?$ ¢ ¢ A
- ELS’:&% E AR AT
o
o O % %
)( SN EE R R
|| B EEEEE Ry e O
i 5%LLT
| O O O
C | BN TR | IRal B TR | gl E K TR ©
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i 0% AR R D LRI AT 24 24
AREFRIR
(HDD J4\7 (& 0D 28 3 R 1HiA DR IE, 40 8
BV~ DR DI
FEFRT T X ARG o o
(HDD#i5 125 58 & D %h AR FIE)
Total 80 48

118




HDD AB,C LD iz B4 728, $EEHM & £ o HDD Z#AG i, B
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