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2.2

(design-in) (builc-in)
(operational reliability)
(inherent relizhility) 2
MIL-STD-785
1980 B
(dement) (task)
785B (200
) (200 ) (300 )
3 (201)
(202) (203) (204)
(205) (206) (207) (208)
(209)
SO 9000
IEC 300 IEC 300 (
) 4
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Ro= (operationd reliability)
Rj= (inherent reiability)
Ry~ (use riability)
(Ro)= (Ri)x
2

HLP:rda-gen

4

000000 http://www.kekaoxing.com

2000/11/28


http://www.kekaoxing.com

100 200 300

101 —201 301
102 —202 302
103 —203 303
104 —204 304
105 —205

—206

—207

—208

L—209

3 MIL-STD-785B
4 |EC 300-1/1SO 9000-4
HLP:rda-gen 5 2000/11/28

000000 http://www.kekaoxing.com



http://www.kekaoxing.com

(A, B, C)

MEA

r~—n1r 1 r1r1r1r1r1r1r1T 11T T T T T1

2.3

HLP:rda-gen 6 2000/11/28

000000 http://www.kekaoxing.com



http://www.kekaoxing.com

(configuration andysis)

|
| l ] | |
] l I ] J
| | I |
|
| I |
— }j_j | —1 —1 ; |
= —— ]
| | —1 —1 ; |
| | — — |
[ Fen }—D —
B S —
-] g SE— | |
| | |
[ N ey E—— |
-] —
I FRACAS — — |
l | I l |
{
| |
6
HLP:rda-gen 7 2000/11/28

000000 http://www.kekaoxing.com



http://www.kekaoxing.com

2.4

(design process)

3
(religbility desgn criteria)
(rligbility
design guiddines)
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1).
2.
).
4).
5).
(6).

).

).

3).

(4).

(5).

(6).

).

)

(9).

(Smplicity)
(Modularity and Standardization)
(Fault Tolerance) (Damage Tolerance) (Redundancy)
(Tesability)

(Operation, Storage and Transportation)

(Human Enginesring)

MIL-HDBK-338-1, (1984), Electronic Reliability Design Handbook

MIL-STD-454M (1989), Standard General Requirements for Electronic Equipment
Requirement 35: Rdiability

AMCP 706-124, Enginering Desgn Handbook: Reiable Military Electronics,
Headquarters U.S. Army Materidl Command, 5001 Eisenhower Ave, Alexandria, VA
22333, AD#A025665.

AMCP 706-196, Engineering Design Handbook: Design for Reliability, AD#A027370.

RADC-TR-8457 (1984), Reliahility, Testability Desgn Condderations for Fault Tolerance
Sysems

RADC-TR-88-304 (1988), Reliahility Design Criteriafor High Power Tubes
Ireson (1989), Handbook of Reliability Engineering and Management
18.3.11 Religbility Design Guiddines

Arsenault, JE., and JA. Roberts, Reiability and Mantainability of Electronic Systems,
Computer Science Press, 9125 Fall River Lane, Potomac, MD 20854, 1980.

Fink, D.G., and D. Chrigtiansen, ed., Electronic Engineers Handbook, McGraw Hill Book
Co., NY, 1982.

(10). Deger, E., and T.C. Jobe, "A Design Factor in Reliability,” Electronics, August 30, 1973, pp.

83-80.
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3.1

(1).
2.
©)
(4).
5).
(6).

(1).
2.
(©)
(4).
5).
(6).
(7).

(1). USAF R&M 2000 PROCESS (1988), Smplification
(2). Reliability Design Handbook (1976)
4.1.5 Desgn Smplification and Analyss
(3). Ireson (1989), Handbook of Rdiability Engineering and Management

18.3.11 Religbility Design Guiddines
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3.2

(D).
2.
©)
(4).
(5).
(6).

(D).
2.
).
4).
5).
(6).
(7).
©).
).
(10).
(11).
(12).

(13).
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(14).

(1). RADC-TR-77-13 (1977), System Modularization to Minimize Life Cycle Codts

(2). RADC-TR-78-207 (1978), Multilevel Modularization of Sysgems to Minimize Life Cyde
Costs

(3). MIL-STD-454M (1989), Standard Generd Requirements for Electronic Equipment
Requirement 73 Standard Electronic Modules

(4). USAF R&M 2000 PROCESS (1988), Modularity

(5). Ireson (1989), Handbook of Reliability Engineering and Management

18.3.11 Religbility Design Guiddines

3.3

(fail-danger) (fail-sefe)
(redundancy) (damage-tolerant) (fault-tolerant)
(preventive maintenance)
(down time)

(1).
).
).
(4).
5).
(6).
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().
).

).

).

3.

(4).
(5).

(6).

3.4

(D).
)
3.
(4).
().

RADC-TR-88-89 (1988), R/M/T Design for Fault Tolerance
NAVWEPS 00-65-502 (1964), Handbook Reliability Engineering
10.2.4 Redundancy

10.2.6 Redundancy-With-Repair

Reliability Design Handbook (1976)

4.1.4 Redundancy

RADC-TR-77-287 (1977), A Redundancy Notebook, Klion, J.

RADC-TR-87-11 (1987), Availability Equations for Redundant Systems, Both Single and

Multiple Repair Capability
Ireson (1989), Handbook of Reliahility Engineering and Management

18.3.11 Religbility Design Guiddines
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(6).
7).
®).
9).

(10).

(12).

(12).

(13).

2.
).

3).

(4).
(5).

(6).
(7).
(8).
9).

(10).

(12).

RADC-TR-78-224 (1978), A Design Guide for Built-In Test (BIT)

RADC-TR-79-309 (1979), BIT/Externd Test Figures of Merit and Demonstration
Techniques

RADC-TR-79-327 (1979), An Objective Printed Circuit Board Testability Design and
Rating System

RADC-TR-80-32 (1980), Built-In-Test and Externd Tester Reliability Characteristics

RADC-TR-80-111 (1980), Design Guiddines and Optimization Procedures for Test
Subsystem Desgns

RADC-TR-81-220 (1981), Andysis of Built-In-Test False Alarm Conditions
RADC-TR-82-189 (1982), RADC Testability Notebook

RADC-TR-83-4 (1983), Andytical Procedures for Testability
RADC-TR-83-257 (1983), Computer-Aided Tegtability Design Andysis
RADC-TR-85-148 (1985), Smart BIT

RADC-TR-85-150 (1985), A Rationde and Approach for Defining and Structuring
Tedtability Requirements
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3.5

(domancy)

(D).
).
).
(4).
5).
(6).
7).
).
9).
(10).
(11).
(12).
(13).
(14).
(15).
(16).
(17).
(18).
(19).

(20).
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(21).

(22).

(23).

(24).

(1). AMCP 706-115, Engineering Design Handbook: Environmental Series, Pat One, Basic
Environmental Concepts, AD#784999.

(2). AMCP 706-116, Engineering Desgn Handbook, Environmental Series, Part Two, Natural
Environmental Factors, AD#A012648.

(3). AMCP 706-117, Engineering Design Handbook, Environmenta Series, Part Three, Induced
Environmental Factors, AD#A023512.

(4). AMCP 706-118, Engineering Design Handbook, Environmentd Series, Pat Four, Life
Cycle Environments, AD#A015179.

(5). AMCP 706-119, Engineering Design Handbook, Environmenta Series, Part Five, Glossary
of Environmenta Terms.

(6). MIL-HDBK-251, Rdiahility/Design Therma Applications.

(7). Pavia, RV., An Invedtigation into Engine Wear Caused by Dirt, Aeronautical Research
Committee Report, ACA-50, July 1950.

(8). RADC-TR-76-366 (1976), Operationa Influences on Reliability

(9). RADC-TR-85-91 (1985), Impact of Non-operating Periods on Equipment Reliability

(10). RADC-TR-88-110 (1988), Rdliahility/Maintainability/Testability Design for Dormancy

3.6
(D).
2.
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).
4).
5).
(6).

).
®).
9).
(10).

(12).

(12).

().

(2).

3).

(4).

(5).

(6).

.

(8).

40 70 48 64
30

MIL-STD-1472C (1980), Human Engineering Design Criteria for Military System,
Equipment and Fecilities

MIL-H-46855, Human Engineering Design Criteria for Military Systems, Equipment and
Facilities.

MIL-STD-454M (1989), Standard Generd Requirements for Electronic Equipment
Reguirement 62: Human Engineering

Woodson, W.E., and D.W. Conover, Human Engineering Guide for Equipment Designers,
Univergty of Cdifornia Press, Berkerley, Cdifornia, 1966.

Davis, B.P., and C.N. Cordoni, "People Subsystem Measurement for Tota Reliability,”
Proceedings of the 1970 Annua Symposium on Reliability, 1970, p. 394.

Miller, G.E., et. d., Human Factors Aspects of Reliahility, Publication No. U2296, Philco
Corp., Newport Beach, California, 1964.

Kraft, JA., "Mitigation of Human Error Through Human Factors Desgn Enginesring,”
Annds of the 7" Rdliability and Maintainability Conference, 7, 300, 1968.

Inaba, K., and R. Matson, "Measurement of Human Errors with Exigting Data," Annds of
the 7" Reliability and Maintainability Conference, 7, 301, 1968.
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