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Many of companies all over the world have
been certified ISO 9000 which is

customer focused since last ten 10 years, and
industrial sector specific certifications have
been developed, such as QS-9000 and

ISO/TS 16949  which  are
requirements added to ISO 9000 for the
automotive industrial sector.

Requirements addressed in ISO 9000,
QS-9000 and ISO/TS 16949 are considered
to be significant.

And I think that requirements for reliability
clements such as Design FMEA, Process
FMEA and Gage R&R are very important.

1 sincerely hope that my study for

specific

requirements for reliability elements to be
helpful to individual, companies and related
association.

There should be a lot of requirements in
related with reliability in other industrial
sectors and I am planning to study on it

continuously.
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document)°] 2.2
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- A4 JdxdE Az/2g8E Holgm 7}
Rid= g
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- &A% a7AgY #Ed 74
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5 Eddx/xE
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100 HAA 23 (Potential Failure
Mode)
1) 239 FA3A 93 (Potential Effects
of Failure)
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(Potential Cause(s) / Mechanism(s) of
Failure)

15) A% (Occurence:0)

PAASTE S SR AT Fol
T JtsdezA FYEY A9
o 105FANA 153F7HA T8

16)8 A A #)(Current Design Controls)
17) 7% =(Detection:D)
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4dd T3 AE=E 7E FMEAY
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4) BRAAS %Y FEsI] g8 A
Z AAMAY &3z gxu. a3y 7t
T USR], AFAR nAe 2 F 2
NNE FENAGE AL WIS AT
ARY Az B 2YIAol BHY AF
o AAEYE nHAS

54 %73 FMEAS 74 W4

+7 FMEAE 44 A4¥ d& o33
22 Wgo| £FA
1) FMEA ¥ %
2) ¥ & (Item)
3) 4 A A( Process Responsibility)
4) Z3 A} (Prepared by)
5 RddE/AF
6) &5 Yd(Key date)
7) FMEA 3z FJ4/4AT MA3L
8) ¥4 (Core Team)
9 ¥4 7% / LAY
(Process Function/Requirements)
100 FAAH nZPel(Potential Failure
Mode)
11) 73] ZFA2A <43 (Potential Effects
of Failure)
12) A Z+ = (Severity:S)
13) ¥+ (Classification)
14) 39 ZAH A/ F
(Potential Cause(s) / Mechanism(s)of
Failure)
15) 42 = (Occurence:0)
-16) AF A7
(Current Process Controls)
17) 3% =(Detection:D)
18) A4S
(Risk Priority Number:RPN)
19) A =X)A}E}
(Recommended Action(s))

20) A3 ZAAME dig A
(Responsibility (for the Recommended

Action))
21) ZX W& (Action Taken)
22) Zx 43} (Action Results)

6. ZAA2Y At
(Measurement System Analysis
MSA)
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g ol&3d AFE & U olg 2
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(Quality of Measurement Data)
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He 25 JehdlZ] 93 71 3582
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t e Zolop @t aER AYFAE
FHI ALET ofv FF FAA X
T(standard)& A Fstoof gt} wHH
Z2 A2 AYAE AolA AT, HA,
AL, 87 F, B3 9 2dE& £¥3)
AA 54 AN=d E49 AH5E &ut
SRS UASE BAE7] A FF
EA2E ZAGy BT g5FE A

Do oo
' 1

7.9%%4 2 AN AL 98 By
AR AolA dF(Variable Gage

Study)x 48 712 9d& 718§ o834
Ty ¢ gt o] WYEL g 2

o

1) 891 (Range method)

2) AT Wy (FI= ¥ES £

3) ANOVA ¥

A7l e Haad Hgo disiN Ay

B712 3o

71 B3 E499 (X & R method)

SAAN 2" BN P AP T
AgS AT JA2UPol). o ¥y
ESAZAAN 2" HEL MEAH L AP
F 842 2 £ UAEE HE

© fo

(1) 49 AA
34, FA34s 2 33 9 2EY
F7t GE & AT, AGH B2HS 98
o537 o] AA g
1) AA T oﬂ*‘lﬂ“ 3
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Be3 ARE 71 @ch
5) E e AYE Mol met 53 Aol
e g,

wy &
o

(2) 439 4
D 2dy =59 AL

SAZ2%E E4E dds 299 =F
(graphical tools)¢] Ah-go] vwif- F a3t
AbEE a2y =79 FHe dlolg 3
€ 4% H3F 4dA(experimental design)
o . 2d¥ =FE A83lo dolH
FE WFe m@ug ol H€ds sl
A& °1 d FAHNY Rz dg=ofo}
tot, ohg2 43ty QFE 29y =
T9] ojojrt.
e} X (graph)
- #2E % (control chart)
- AH % (scatter diagram
- 98 =X (error chart)
- 8 2E11¥Y (histogram)
- ¥i X - YEE (comparison X - Y
chart)

-

2) X AL

AolA] wrEAR 2 AN

(Gage Repeatability & Reproducibility)2]
E4E EE 427 7|E9 dely 3
AE (E3)F BE < AHe #HH +
Ao o3 AE ARrt 7" BIA
AE(HEHE AHEE 5 AT o] B4 &
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EV)¢t FAA 7]A% W F(Appraiser
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A4(GRR) 2 AA SZANAH g F
W5 (Total Variation : TV)S FA& F
o}

8. 28

29 o2 FAAEPAN2=EEY F
TE5HE 1 FAY 2TAES FF
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Hojnl o= Hx9 Hole ALY 1A
STFAEE FAMNE AP dFd aF

o)

rl
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[5] Measurement Systems Analysis
(MSA) Reference Manual, 2002 =#|3%,
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(£3) #F A 2 HAY Aol IEM 3 AFA o] £ NE

2%
34N Y B
1 2 3 4 5 6 7 8 9 10
A | | 0221|0224 ] 0.252 | 0.251 | 0.222 | 0.228 | 0.222 | 0.227 | 0.230 | 0.223
, |0-222]0223 | 0.251 | 0.252 | 0.222 | 0.230 | 0.223 | 0.227 | 0.281 | 0.223
4 |0221[0.224|0252 | 0.251 | 0.222 0.230 | 0.223 | 0.227 | 0.231 | 0.223
#F  |0.221 0224 {0.251|0.251]0.222 | 0.229 | 0.223 | 0.227 | 0.231 | 0.223 | X. =0.2303
w9 10.001|0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | Ra = o001
B | | 0221|0222 0.251| 0.251 | 0.224 | 0.227 | 0.223 | 0.228 | 0.230 | 0.222
, [0-221|0.224|0.252 [ 0.252 | 0.224 | 0.228 | 0.224 | 0.227 | 0.229 | 0.224
5 |0222|0223 | 0.251 | 0.251 | 0.222 | 0.230 | 0.224 | 0.227 | 0.229 | 0.224
## | 0.221]0.223|0.251 | 0.251 [ 0.223 { 0.228 | 0.224 | 0.228 | 0.229 | 0.223 | X =0.2302
Wl | 0.001|0.002 | 0.001 | 0.001 | 0.002 | 0.003 | 0.001 | 0.001 | 0.001 | 0.002 | R =0.0015
¢ | | 0222|0222 | 0.251|0.252| 0.221 | 0.229 | 0.224 | 0.228 | 0.228 | 0.222
, | 0221|0221 10252 | 0.251 | 0.223 | 0.228 | 0.224 | 0.228 | 0.229 | 0.224
4 [0.222]0222| 0252 | 0.244 | 0.222 | 0.230 | 0.223 | 0.229 | 0.228 | 0.223
#BF  |0222]0.222|0.252|0.249|0.222 | 0.229 | 0.224 | 0.228 | 0.228 | 0.223 | X. =0.2298
W9 | 0.001 | 0.001 | 0.001 | 0.008 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.002 | R. =0.0020
X =0.2301
¥ BF | 0221|0223 | 0251 | 0.251 | 0.223 | 0.229 | 0.223 | 0.228 | 02291 0223 | .
R = [R. =0.0012] +[R=0.0015] +[R. =0.0020)/[# OF APPRAISERS =3 ) = 0.0016

=0.0016

[ Max ¥ = 0.2303] - [ Min X = 0.2298] = Xpyr = 0.0005

[R = 0.0016] X [Ds = 2.574] = UCLg = 0.004

fR = 0.0016] X [Ds = 0] = LCLg = 0
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44 000

73 : 02 E _ Aol el 300 mm
HlolE] AlEZXRE : R = 0.0016 Xowr = 0.0005 R, = 0.030
ZRed 24
wEAd - =371 AE(EV)
= R Ky % EV = 100[EV/TV]
BV — R x Ky 9 456 i 1200[0‘%00488/0.0488]
= 0.0016 X 3.05 3 3.05 i
= 0.00488
AR - SHA WE(AY)
AV = v/ [(Xowr % K2)? — (EV2 / (ar)]
= v/ [(0.0005 x 2.7)* — (0.00488% / (10 x3)] % AV = 100[AV/TV]
_ = 100[0.001/0.0488]
= 0.001
B74A 2 3 = 2.05 %
Kz 3.65 2.7
wEA 9@ AEA (R&R)
GRR = +/ (EV?+ AV®
/T 00ITTO0T % GRR = 100[GRR/TV]
=V0.0048°+0.001 oo K = 100[0.0049/0.0488]
2 3.65 :
B2E W2 (PV) 3 2.7
PV = Ry X K ) 3 % PV = 100[PV/TV]
= 0.03 % 1.62 : = 100[0.0486/0.0488]
= 0.0486 5 2.08 = 99.59 %
6 1.93
3 WE(TV) 7 1.82
= ) =1
TV = v/ (GRR® + PV?) 5 174
= +/ (0.0049% + 0.0486°
V! 9 1.67
= 0.0488
10 1.62
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