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( )
"relicbility”
"sreligbility"
reliability sreiability

religbility S

reliability
(confidence levd)
reliability
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2.1 1S0O 9000
(International Standardization Organization, 1S0)
ISO 1986 ISO 8402 1SO 9000 1SO 9001 1SO 9002 1SO 9003

ISO 9004 1SO 9000

SO 9000

(product)(
) (service)
( ) ( )

(needs)
2.1.1

1SO 8402 (1986)

(The totdity of features and characteristics of a product or service that bear on its ability to
satisfy stated or implied needs)
(specified) (implied)

rrs-gen b HLP 2 2000/12/18
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1992 SO 9000

1993 SO 8402
(The totdity of
characterigtics of an entity that bear on its ability to satisfy stated and implied needs)) 1986
1993 (entity
item) (product)
(service)
2.1.2
SO 8402
1986
D).

).

).

().

@).

3).

(In a contractud environment, needs are specified, whereas in
other environments, implied needs should be identified and defined.)

(In
many instances, needs can change with time; that implies periodic revison of specification.)

(Needs are
usudly trandated into features and characteristics with specified criteria. Needs may include
agpects of usability, safety, avaldbility, rdiability, maintanability, economics and
environment.)

1ISO 8402 1993

(In a contractua

environment, or in a regulated environment, such as nuclear safety field, needs are specified,
whereasin other environments, implied needs should be identified and defined.)

(In
many instances, needs can change with time; thisimplied periodic review of requirements for
qudity.)

( )
(Needs are usudly trandated into characteristics with specified criteria Needs may

rrs-gen b HLP 3 2000/12/18
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include, for example, agpects of performance, usability, dependability (avalability, rdiability,
maintainability), safety, environment, economics and aesthetics.)

1SO 8402 (1986) (D).
1993
(2).
1993
2.
SO 9000 (3).
(usshility) (safety) (avallahility)
(relidbility) (maintainability) (economics) (environment)(
requirement of society)
SO 9000
1993 (3).
(performance)
(dependability)
(man-machine system)
1
rrs-gen b HLP 4 2000/12/18
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2.2

1 1SO 9000

(performance)

rrs-gen b HLP
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-hility

(performance) (capability)
(ushility) (relidbility) (maintaincbility)
(maintenance support) (supportability) (avallability)
(dependability) (durdbility) (longevity) (effectiveness)
(performance over time)
(MTBF)
(MTBM) (end of life)
2.3
(function)
(functiond
performance)
2.4
(vehicle)
(physicd performance)
(form) (fit)
(platform)
2.5
(usshility)
(ability)
(capability) (design adequacy) (functiondlity)
rrs-gen b HLP 6 2000/12/18
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2.6

(relicbility)
()
(MTBF)

2.7

(maintainability)

(MTTR)

2.8

(supportability)

(MTTS)
2.9
(operationd availability) (inherent
availability)
_ MTBM
°©" MTBM +MDT
MTBM (mean time between maintenance)
( (PM) (CM) )
MTBM MTBF
MDT (mean down time)
(supply dday time)
(adminigtration delay time)
(Ao) (MDT)
(MTBM)

rrs-gen b HLP 7 2000/12/18
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(A)

_ MTBF
MTBF + MTTR

MTBF
MTTR
MTTR MTBF MTBF
MTBF
MTTR
2.10
(
)
2.11
(effectiveness)
(system effectiveness)
ARINC
— (how often)
—t (how wel |l)
L (how |l ong)
(SB) (A)x (U)x (R)
rrs-gen b HLP 8 2000/12/18
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2.12
(system effectiveness, SE)
(life cycle cogt, LCC)

(Cost Effectiveness)
(Vaue Andyss and Vdue Enginesring, VA & VE)

4
]
MTTF SE=CXAXR
MTTR — A —
- MTTF [
°T "MTTE MTTR MTTS SE
MTTS = Tcc
A= MTTF
MTTF MTTR
4
2.13
(space and satellite, S (military and aircraft, M) (indugtrid, 1)
(commercid, C)
5 (R) (M
S
rrs-gen b HLP 9 2000/12/18

000000 http://www.kekaoxing.com



http://www.kekaoxing.com

S R M,ss O
failure-free
LC
M R
= ARGTS e e
I ‘
LC
I
R
S M FAIL-SAFE
]
LC
c R
S M
T 1
LC
5
3
AGREE
1SO 9000
3.1
1952 (AGREE)
AGREE
«( )
rrs-gen b HLP 10 2000/12/18
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(European Organization for Qudity Control, EOQC) 1965

MIL-HDBK-217B (1970)

(British Standard Indtitution, BSl) 1971

Def Stan 00-05-1 Issue 3(1979)

JS Z 8115

CNS 11381(1985)

1992
1992
3.2
(Internationa  Electrotechnica
Commission, IEC) IEC 50(191) (item) (part)
(component) (device) (assembl y Xfunctiond unit) (equipment)
(sub-system) (system)
(hardware) (software)
(people or human)
(end item)
(repairable item) (non-
rrs-gen b HLP 11 2000/12/18
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reparable item) (one-shot
item) (repaired item)
(non-repaired item)

(cbility) (probability)
(measure) (fuzzy) 0
1 fuzzy
(conditiona probability)
( ) C )
C )
(function)
(disabled) (falure)
(capacity, supply, strength) (requirement, demand,
stress) (performance function)
(product liability, PL)
(period of time)
(time intervd) (indant of time)
(performance over time)
(life cyde)
(mission phase)
(age) (duty time)
(cdendar time)
(maintenance)
(environmentd)
4
(functiond)
(physical)
rrs-gen b HLP 12 2000/12/18
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(intringc) (inherent)

( )
.
2.
(D). (Probability of success)(%) P,
). (Probatility of surviva)(%)  P(t.,)
3. (Meantime between failure) G ( )
(4). (Reliability index)  d
(5). (Failure rate)( ) |
(6). (Defectrate) p
( )
( )
( )
4.1
(inherent reliability) R
(operaiond religbility) R,
rrs-gen b HLP 13 2000/12/18
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(contract reliahility)

(use rdihility) R,
R, =Ri" Ry (k)
Ro=kx R

).

(2.

4.2

USAF RADC(Rome Air Development Center)
756 (besic rdidbility)
reliability) (logidiic rdiability)
(efter sarvice rdiahility)

MIL-STD-
(misson

rrs-gen b HLP 14
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(spare parts)

(1).
a
b. ( )
C.
d.
).
a
b.
C.
d.
5
FMEA FTA
5.1
(D).
rrs-gen b HLP 15 2000/12/18
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().

).

3).

4.
(5).

(6).

)

3.

(Ao)

rrs-gen b HLP
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(4).

().

5.2

(D).
2.
).
(4).
().

10 20

(feasibility study) (trade-off study)

rrs-gen b HLP

17

000000 http://www.kekaoxing.com

2000/12/18


http://www.kekaoxing.com

52.1
(functiond configuration)
(physicd configuration)
522
rrs-gen b HLP 18 2000/12/18
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5.2.3

(duty cycle)
(operating time)
5231
(life cyde)
(sygem lifecyde) (product life cycle)
1 (logidtic cycle)
(operationd cycle) (after sale service)

rrs-gen b HLP 19
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le—

le—]

)
—

5.2.3.2
(norma dtate) (failure sate)
(success dtate) (up dtate) (operationa
mode) (non-operating state) (operating state)
(normal) (high) (low)
(free dtate) (standby
state) (dormant state)
(busy state) 2
(degradation) (troubled or disabled gate) (fallure
sate) (maintenance) (support)

(corrective maintenance)
(adminigtration support)

(preventive maintenance)
(supply support)
(integrated logistic support, ILS)
(down state)

rrs-gen b HLP
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A R
| !
b
'IF
_]I_

] ]

T 1
| |
| |

2
(operating
time) (standby time) (free time)
(required time)
(duty cycle) (down time) (maintenance time or restore time)
(support time) ( )
(mission cycle) (mission profile)
(life cyde)
(IEC) MIL-
STD-721 3
[
[
I I
| [ |
—— ——
3
rrs-gen b HLP 21 2000/12/18
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5.2.4

STD-210 MIL-STD-810 MIL-HDBK-781 IEC68 |EC 721

(@ MK 000 (b)

MIL-

rrs-gen b HLP
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5.2.5

(contractor)

().
).

(D).

@.
(b).

10

(MTBF) 1

MTBF

(nomind)

@.

rrs-gen b HLP
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rrs-gen b HLP

MTBF(hr) MTBF(hr)
75~175 2,000 ~ 5,000
3~6 1,000 ~ 5,000
25~75 10,000 ~ 15,000
50 ~ 200 5,000 ~ 10,000
300~ 500 12,000 ~ 30,000
200~ 2,000 10,000 ~ 20,000
300 ~ 4,500 CD-ROM 10,000~20,000
7,500 ~ 12,000
5,000 ~ 20,000 2,000 ~ 4,000
1,000 ~ 3,000 3,000 ~ 12,000
500 ~ 10,000 10,000 ~ 20,000
500 ~ 2,000 30,000 ~ 40,000
150,000 ~200,000
24,000 ~ 70,000 30,000 ~ 60,000
18,000 ~ 31,000 50,000 ~ 200,000
18,000 ~ 82,000 20,000 ~ 30,000
34,000 ~ 66,000
26,000 ~ 200,000 50 ~ 300
31,000 ~ 143,000 10,000 ~ 50,000
10,000 ~ 50,000
465,000 ~ 780,000 19,000 ~ 22,000
7,000 ~ 12,000 179,000 ~ 12,000,000
5,000 ~ 30,000 38,000 ~ 785,000
2000/12/18
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2a

1 15 (
MTBF)
1
MTBF 3 18 (MTTR)
| £77.16r/10%hr
2 15
500,000
A, 3 99.4%
| £125fr/108
R 3 99.9875%
3 15 MTTR
Q<3%
%
4 15 15
Q<0.028%
100%
A, ® 99.99%
5 7 10 1% 3%
3
MTBF
Q<1% 3%
rrs-gen b HLP 25 2000/12/18
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2b

6 7
70,000 1% MTTR(
400 1 1)
QE1%
7 15 180
108 MTTR
1
29
| £4,027.8fr/10%hr
8 8,000 MTBF MTTR
19 100%
1
| £0.5263 fr/10° hr
MTTR
9 8 15 170,000
1
| £8.167 fr/10°hr
10 1
1
| £1 0.001389 fr/hr
rrs-gen b HLP 26 2000/12/18
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1. MIL-HDBK-338-1, Electronic Rdiability Design Handbook

rrs-gen b HLP
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