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1) A3 w&/A3713
(1) Us Air Force Institute of Technology
Dayton, Ohio 45433 USA
(2) Us Naval Post-Graduate School
Monterey, California USA
(3) Red River
» A joint effort between:
- US Army Development & Readiness Command, Intern Training Center, Red River Army
Depot, Texarkana
- Texas A&M University, College Station
(4) US Army Management Engineering Training Activity
AMETA, Rock Island, Illinois
(5) US Army Intern Training Program
(6) US Navy Intern Program
» Quality Control
Reliability Engineering
Maintainability Engineering
Testing
Configuration Management
Mechanical Stress Analysis
» Electrical Stress Analysis
(7) University of Arizona

vvyYyvy

Aerospace and Mechanical Engineering Dept, Tucson, Arizona

» Reliability Engineering Courses
- Reliability Engineering
* Reliability & life Testing
+ Maintainability engineering
- Probabilistic Mechanical Design by Reliability
+ Design of Experiments
- and other

» A Professional Certificate Award program in Reliability & Quality Engineering
- Engineering Statistics
* Reliability Engineering
+ Reliability Testing
- Maintainability Engineering
- Quality Control
- Experimental Design
+ Probabilistic Mechanical Design

(8) University of Maryland

UMd, College Park, Maryland

» Students can specialize in:
- Assessment(root-cause failure analysis, probabilistic risk assessment, common-cause

failure)

- Testing & Operation(operator manufacturing methods)
- Component & Structures Reliability(microelectronics & materials)
+ Electronic Packaging Reliability



- Software Reliability
» Reliability Engineering Program offer over 15 courses related to reliability engineering,
including:
- Reliability Engineering
- Reliability Analysis
+ Collection/Analysis of Reliability Data
- Methods in Reliability Modeling
» Human Reliability Analysis
- and others
(9) Rutgers, The State University of New Jersey
Piscataway, New Jersey
(10) New Jersey Institute of Technology
NJIT, Newark, New Jersey
» NJIT offers a Master's Degree in Assurance Sciencess in the Industrial Engineering
Department. It provides course in:
- Engineering Reliability
- Maintainability Engineering
- Industnial Quality Control
+ Distribution Logistics
» NIJIT also provides a Certificate Program in Systems Reliability & Safety, including:
- Environmental Risk Assessment
Engineering Reliability
+ Maintainability Engineering
- Safety in Facility and Product Design
(11) The University of Tennessee
UT, Knoxville, Tennessee
» The Maintenance & Reliability Center (MRC) at the University of Tennessee is a new
resource focusing on:
- Education
- Research & Development
- Information
+ Application of Advanced Maintenance
- Reliability Engineering
(13) General
» Today, other universities in the USA teach a few courses in reliability engineering. These
universities include:
- Virginia Polytechnic Institute & State Univ. (4 courses)
+ University of South Florida (4 courses)
- Wayne State University(3 courses)
- Penn State University(3 courses)
« Arizona State University(3 courses)

2) A d2EAR

» Over 400 books have been published in reliability & maintainability engineering, and more
are coining out ever year.



3) ¥EAQ Ay, 9yl
» Prominent university efforts have been:
- University of Arizona, Tucson
+ University of Marvyland, College Park
- University of California, Los Angeles
- George Washington University, Washington DC.
The University of Arizona offers 4 Institutes annually:
The Annual Reliability Testing Institute
The Annual Reliability Engineering and Management Institute
The Annual Applied Reliability Engineering and Product Assurance Institute for
Engineers and Managers
Statistical Analysis of All Types of Data and Its Software (SAT SOFT)
» ASQ now sponsors professional & technical development courses on a wide range of quality
topics, including:
- Reliability Engineering
- System Safety and Reliability Analysis
- Failure Modes and Effects Analysis
- Software Quality Engineering
» RAC currently has the following courses in both private (on-site) and open registration
modes{(courses can be tailored to suit individual user needs):
+ Design Reliability
* Mechanical Reliability
- Advanced Design Reliability(Robust Circuit Design)
- Total Quality Management/Statistical Process Control
- Accelerated Testing
- System Software Reliability

4) AP AXEAZ
‘b The first ‘National Symposium on Quality Control and Reliability in Electronics’(1954),
cosponsored by the:
- Professional Group on Quality Control, IRE
- Electronics Technical Committee, ASQC
» The first ‘Reliability and Maintainability Conference(1962)
It merged with the Annual Symposium on Reliability(1971)
— Annual Reliability and Maintainability Symposium
» A partial list of other current symposia is:
- The Annual ISSAT Conference on Reliability and Quality in Design
- The IEEE International Integrated Reliability Workshop(IRWS)
- The IEEE International Reliability Physics Symposium
- The International Symposium on Software Reliability Engineering, sponsored by IEEE
Computer and Reliability Societies
« The Annual Spring Reliability Symposium, Boston IEEE Reliability Chapter
- The PSAM-IV International Conference on Probabilistic Safety Assessment and
Management, New York City
- The Annual Reliability, Maintainability, Supportability & Logistics Conference & Workshop
(RMSL), sponsored by SAE G-11 Divison
- The Maintenance and Reliability Conference, sponsored by The Maintenance and Reliability
Center, The University of Tennessee



- The Machinery Reliability Conference and Exposition, sponsored by the RELIABILITY
magazine.

5) A &g

» Conference Proceedings/Transactions
* Proceedings and Tutorial-Notes of the Annual Reliability and Maintainability Symposium
- Proceedings of the International Reliability Physics Symposium
« Proceedings of the Annual Technical Meeting of the IEST
- Reliability and Life Testing

» 13 Prominent Periodicals
- IEEE Transactions on Reliability, IEEE
- Reliability Engineering & System Safety
* Quality and Reliability Engineering International
- Microelectronics and Reliability
- Technometrics
+ Quality Progress
- Journal of Quality Technology, ASQ
« Communications in Statistics: Theory and Methods
- Journal of the American Statistical Association
- Operations Research
- Journal of Structural Engineering
- Journal of Engineering Mechanics
+ International Journal of COMADEM

» Trade Magazines
- Reliability magazine
* Quality
+ Evaluation Engineering
- Test Engineering and Management
» Machine Design
- Electronics Week
- Environmental Quarterly

» Newsletters
- IEEE Reliability Society Newsletter, IEEE
+ RAC Journal
- The GIDEP Newsletter
- Reliability Assessment
- SRE Newsletter Lambda Notes
- System Safety Society Chapter Newsletter

6) A=A4 #d 7+
IEEE Reliability Society
Society of Reliability Engineers(SRE)
ASQ Reliability Division
ASQ Electronics Division
SAE Reliability, Maintainability, Supportability, and Logistics Division (G-11)
Society for Maintenance & Reliability Professionals (SMRP)
System Safety Society (SSS)
World Reliability/Quality Organization (WRO)



American Institute for Aeronautics and Astronautics (AIAA)
Institute of Environmental Science & Technology (IEST)
Institute of Industrial Engineers (IIE)

Society of Logistics Engineers (SOLE)

7 A" 438 &E
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Reliability Standards & Handbooks

- MIL-HDBK-189, Reliabiltiy Growth Management

- MIL-HDBK-217F, Reliability Prediction of Electronic Equipment

- MIL-HDBK-251, Reliability/Design Thermal Applications

+ MIL-HDBK-338, Electronic Reliability Design Handbook

- MIL-HDBK-344, Environmental Stress Screening of Electronic Equipment

+ MIL-STD-690C, Failure Rate Sampling Plans and Procedures

- MIL-HDBK-781, Reliability Test Methods, Plans and Environments for Engineering

Development, Qualification and Production

+ MIL-STD-790F, Reliability Assurance Program for Electronic Parts Specifications

+ MIL-STD-810, Environmental Test Methods and Engineering Guidelines

« MIL-STD-883, Test Method and Procedures for Microelectronics

- MIL-HDBK-2155, Failure Reporting, Analysis and Corrective Action System (FRACAS)
- MIL-HDBK-2164, Environmental Stress Screening Process for Electronic Equipment

Maintainability Standards & Handbooks

+ MIL~HDBK-470A, Designing and Developing Maintainable Products and Systems

+ MIL-HDBK-472, Maintainability Prediction

+ MIL-HDBK-791, Maintainability Design Techniques

- MIL-HDBK-2084, Maintainability of Avionics & Electronic Systems and Equipment
- MIL-HDBK-2165, Testability Program for Electronic Systems and Equipment

Other Standards on Quality Assurance and Reliahility Engineering

- ISO 9000 series
- ISO 14000 series
- IEC Publications issued by TC 56

IEC 60300, Dependability Management

IEC 60605, Equipment Reliability Testing,

IEC 60706, Guide on Maintainability of Equipment
IEC 60812, Analysis Techniques for System Reliability
IEC 61163, Reliability Stress Screening

8) A¥A A- AolE
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The National Information Center for Reliabiltiy Engineering
http://www.enre.umd.edu/mainnojs.html

FAA Center for AViation System Reliability
http://www.cnde.iastate.edu/faa. html

The Reliability Engineering Program at The University of Arizona homepage
http://www.u.arizona.edw/ ~ dimitni

Harris Semiconductor Reliability Engineering Web site
http://rel.semi.harris.com

Reliability Analysis Center (RAC) Web site
http://rac.iitri.org

Reliability Sciences

__13_..



http://www.cs.colorado.edu/homes/mcbryan/public_html

P> Software Assurance Technology Center (SATC)
http://satc.gsfc.nasa.gov/homepage.html

» IEEE Reliability Society homepage
http://ewh.iece.org/soc/rs

» Society of Reliability Engineers (SRE) homepage
http://www.sre.org

P Institute of Environmental Science & Technology(IEST) homepage
http://www iest.org/

P> Society for maintenance & Reliability Professionals(SMRP) homepage
http://www.smrp.org/

» World Reliability/Quality Organization (WRQ) homepage
http://www.world5000.com/wro

» NASA : Its focus on safety, reliability, and quality assurance (SR&QA) resources
http://www-osma.lerc.nasa,gov/w3rel.htm

» Commercial Reliability Web site
http://www .barringerl.com/links.htm

» John Wiley InterScience
http://www.interscience.wiley.com

» IEEE publication site
(This site is known OPERA; Online Periodicals Research Area)
http://www.opera.ieee.org/

» National Information Center for Reliability Engineering
http://www enre.umd.edu/mainnojs.html

Agd 9448
» The University of Anzona and the University of Maryland transmit reliability engineering
courses directly to industry by their Instructiona! Television Systems.
» The Univerity of Arizona’'s VIDEOCAMPUS, through its Distance Learning Division, has
videotaped reliability engineering courses which include;
- Applied Reliability Engineering in Action
- Applied Burn-in Testing: Its Quantification and Optimization
- Applied Environmental Stress Screening: Its Quantification, Optimization, and Management
- Modern Engineering Design by Reliability and Mechanical Reliability Using the
Stress/Strength Interference Approach
- Applied Maintainability Engineering, Preventive Maintenance Scheduling, and Their
Optimization
- Applied Accelerated Reliability and Life Testing Concepts
- Applied Bayesian Reliability and MTBF Testing
- Mechanical Reliability and Probabilistic Design for Reliability
- Reliability and Maintainability Engineering in Action
- Reliability and Quality Analysis
- Applied Reliability and MTBF Growth Testing Techniques and New Product Marketing
Strategies
- The Weibull Distribution and Its Reliability and Maintainability Engineering Applications
- Reliability Engineering
- Reliability Testing

— 14 —



» The IEEE Educational Activities Board and the IEEE Reliability Society co-produce tutorial
videos on reliability engineering. The following videos are available:
- Design Systems for Reliable Human Performance
- Concurrent Engineering Perspectives: Concept to Success
« Developing Reliable Software in the Shortest Cycle Time
P Other soures include but are not limited to:
- AMCEE, Association for Media-Based Continuing Education for Engineers;225 N. Avenue,
NW, Atlanta, Georgia 30332 USA
- Engineering Renewal and Growth; Engineering Research Center; Colorado State University:
Fort Collins, Colorado 80523 USA
+ Juran Institute Inc; POBox 811 (11 River Rd); Wilton, Connecticut 06897-0811 USA
- ASQ Quality Press; 611 E. Wisconsin Ave; Milwaukee, Wisconsin 5321-3005 USA

10) Ak
» For industries to survive in the intense worldwide competition, they must learn how to
conceive, design, manufacture, test, package, and deliver to the user, products that:
- perform their unique designed-for function reliably
- are easy to maintain or need no maintenance for their designed life,
- are of high, impeccable quality
- sold at globally competitive prices
» Strongly recommend that Colleges of Engineering require that all engineers have at least
one course in:
- Engineering probability & statistics
- reliability engineering

- 15 -
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Plan Do Check Act
plan Evaluate the
set reliability entire Action,
objectives process implementation
using SWOT (metaplanning)
A y y
Form Produce Large-scale
quality and limited Adopt corrective g
B - product
reliability quantity of the measures H .
0 introduction
team item
A
y y
Identify Collect and .
Routinely
cu.sto.n‘\ er evaluate {dentify problem collect market
reliability customer areas and field
needs and acceptance of information
problem areas the item

Identity
design
requirements

Is
there a need
for change?

Re—evaluate
Product
design

specify
organizational
goals and
standards
Apply QFD

Produce large
scale for
market
distribution

4

Routinely
check for
market
acceptance

Plan

Evaluate the
Process

Is
there a need
for change?

Is
there a need
for change?

implement
needed
changes

——

Conduct
auditing and
appraisal

y

Action,

Gain
Competitive
Advantage

Do the Right
Thing

Implementation

Continuous
{mprovement



(2) A 7154

Tradeoffs
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Does not vibrate
Engine is not noisy
Does not emit high
leve! of gases
. Competitive
Engine does not stall Benchmarking
Does not break down
frequently
Does not leak oil
Does not heat up
Engineering Specifications
(3) A=AF 54
Machine
Fails to T
tighten ‘Engme timing
values Catalytic is off
Convertordoes
Set wrong not function Temperature
calibrations setting is wrong
Timing beit is
not properly set
Not properly Alignment and
trained balancing are off

Reliability

work method does
not encourage —,
involvement

Poor quality supplies
obtained from venders Operator is not
reponsible for
reliability
Dependence on end-
of-line inspection

Material has poor
conduction of heat

Incoming

material Reliabitity is not

not tested designed in the system
for quality

-17 -

Characteristics

- Machine vibrates
- Noise level is too high
+ Poor quality products are

produced

- Qil leaks are observed
- Frequent failure repair, and

maintenance operations
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1) AF &4 H71

Determinants

/\/R

Qualitative
Assessments

—N

Quantitative
Assessments

—

Design l—» <—| Appearance |
Human
Effects
Materials independent
Market/ T The Variabiit
N 34
Consumer Specifioation/ Quality
standards
Need of a % Defects
Processes !-r praduct
F_acilitigs Availability
Financial
Resources Service/ . Time
Support I—’ Dependability Reliability Dependent
Maintainability
The totality of characteristics of a product
that bear on its ability to satisfy
stated and implied needs
) Mgy 492
. . Project Reliabili
Responsible Unit/Personnel 0l . ability
Operation Team
inputs :}‘::} Outputs
- Departmental Procedures
- Task Operation Procedures
(3) AF A 224
Conceptual Design Development Qualification Production Use
- Reliability - Requirement - Detail design - Reliability - Production - Operational test/
requirement L) allocation . analysis N qualilication test L) reliability evaluations
identification - Functional design - FMECA. FTA - Production acceptance lest - Maintenance
- Feasibility study analysis « Reliability planning and - Manifacture/pro- support
- Conceptual design - FMECA, FTA prediction avaluation duction test of
- Reliability - Retliability product elements
prediction devetopment and support
growth test elements
Design Review J l Design Review I F)esign Review]
- Test and evaluation
- Feedback and corrective action
Design audit including . :
reliability assessment Data collection and analysis

- 18 —




3. A AF A2A(H =X E MIR)

D AR 71E 45459 4

Failure rate {failures/hour)

1E-01

1E-02 +

1E-03 +

1€-04 +

1E-05

1E-06 +

1€-07 4

MIL

2) 494 g4 WF

Components
21%

Apparatus
24%

3) VA AF/FA Aol 2

Component
reliability
database

Stress conditions A 8 identical

& vl
£ A

218

ProuctB
(field)

Product A
(field)

Customer
17%

No Trouble Found
38%

Devt./
Manuf.
Customer
Product
Reliability
| Targets
prediction ]
Product requ:re;ments
Reliability A
Prediction Service
h
Product
X Reliability
perform.
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Technical Organisational

®
.% A C:
= SIL 0
C {
@ levels
3
@]
.02’ B: D:
S Tuv
® classes ISO
3
a
Methods and tools Availability
A Methods for quantitative analysis of safety aspects Many methods and tools are
on product level such as: Parts Count analysis, available; different methods may
reliability block diagrams, fault trees and markov lead to different results.

analysis.

Yes
B Methods for qualitative analysis of safety aspects on

product level such as TUV DIN 0801.
C Assessment of the maturity of the entire life cycle

No standard method available yet
of a product

D Methods for assessment of the qualitative Yes
maintenance of related procedures and documentation
such as ISO 9000.

5) A H=x%E MIR

2

Learning
{Cont. impr.)
Controlled @
—*
Analysed
Measured
e
Uncontrotled
&
L Process status ] C Questions )
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(1) MIR 0: zero or more predictions; no validation

Devt.
Develop
product
Customer
W Manuf. A > )A

Buy Manufact. Use Repair
material product product proquct
time (product life) >
Y
Design Production
process
Product
»{ Reliability
behavior
. Customer
Material use

(2) MIR level 1.

Product
Reliabilit;
perform.

Product
Reliability
PSaP rform.

(3) MIR level 2

Develop.
Devt. Reliability

féurch _\_
Material
Reliability

rform.

Translation
to Devt, Mat,
Prod&Cust

Product
Reliability

Service perform.
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(4) MIR level 3; controlled.

Product Analyse Product
(T Reliability causes rel. Reliability
Targets problems perform
Develop. Analyse Develop
Devt Reliability causes rel. Reliabilty
) Targets problems perform.
M , Prod.
Material Prod.
Reliability Reliability
Targets Targets
Analyse Analyse
causes rel. causas rel.
roblems problems
Material
Reliability
erform.
(5) MIR level 4; continuous improvement.
1
Product Analyse Product
PS&P Reliability causes rel. Reliability | «—
Targets roblems erform.
1
Develop. Analyse Develop.
Devt Reliability causes rel. Reliability
i Targets problems perform.

Prod.

Material Prod.
Reliability Reliability
Targets Targets

h
Analyse Analyse
causes tel. causes rel.
problems problems

Prod.
Reliability
rform.
7 }

Translation
to Devt, Mat,
ProdaCust

Product
Reliability
perform.

Translation

- 22 —

Lo

1o Devt, Mat,

Prod&Cust
3

Product
Reliabitity
rform.



(6) IEC 61508 SIL 4 8 FAY

IEC 61508 SIL 4 requirements

Requirement

1. Documents and procedures
2. Hardware analysis

3. Software quality

4. Testing

Reliability and Safety related business process
Hardware design manual

Design measures against CCF

Design measures against systematic failures
Review FMEA results

Review fault injection tests

Review failure data

Review software quality manual

Software structure

Review software test program

Review functional tests

(M 3R5E3% MIR &

Information-flow/

se Input from Output to MIR level

database

Predict product reliabilit;
A et product TeUBAY MIL-HDBK-217 Sales dept 0

performance

Development project
B Develo t - 0

records(eg. FMEA) evelopmen
C Production quality records Production Production 3
D Customer interviews Customer —(Management, sales) 0
E Field service information Service engineers —(Management) 0
F Module repair information Repair engineers - 0

(8) IEC 61508 4%

Technical/ Organisation/
Product Businessproc.
2
= A c Quality
& metric
e §
C
(O]
2>
o Rules&
"§ 8 O procedures
(@]
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(9) IEC 61508 SIC 4 8 +AHY 2 MIRF&

Embedded in business

IEC 61508 SIL 4 . Information Required
. Requirement . process? Expl.
requirement available MIR level
(current MIR level)
1. Documents and Reliability  and safety Y N(0) 1 1,(2,3,4)
procedures related business Process
Reliability program plan or Y N(0) I 1,(234)
manual
2. Hardware Hardware design manual Y N(0) B 3
analysis Design measures against Y N(O) B 3
common cause failures
Design measures against Y N(O) I/B 3
systematic failures
Review FMEA results Y N(0) /B 2
Review  Fault injection Y N(0) I 3
tests
Review failure data Y Y, prod(3)/N, field(0) I 1
3. Software quality Review software quality Y N(0) B 3
assurance manual
Software structure Y N(0) B 1
Review  software test Y N(O) B 3
program
4. Testing Review functional tests Y N(0) B 3

(10) MIR 7} Az
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4. QR &5

1) QRY =u 7%
7b Aul/A 2gAg Ao A FYF
ABFA/EN N2 7F, A5 FGBF &8, VALY A
U A4 A8 A
LCC-HH3tg AA, J¢ A A7, LCC-712¢ @i &4, AFTH
o QR(ZZFH A=) B MEEA;
(A ZAM, AA, v &Y FHA)
Y 384, 483 JHAA, AY 5 AWUA, AH 2

ZFRA
AgR-3 A Fole) WA, TS U4, AYe A

=X

=)

2) QRAR ] WY
7t A EF R/ ALE-REE] MR PAREE
( IARAGA NAFdE2ds, FATER AA])
(1) Optimization of system constitution, configuration, redundancy,
and operating and maintenance procedures
(2) Specification of required reliability
(3) Comparative product and design evaluation at time of procurement
(4) Planning and sustaining maintenance and logistic resources
(5) Institution of optimum preventive maintenance procedures and frequencies
(6) Detection and correction of reliability and LCC problems in the operation of the
equipments and systems under the user’s control
(7) Implementation of guarantee and reliability incentive schemes
(8) Determination of optimum replacement or overhaul time of aging equipment
Y. AlgAtet FFAE] 9%
() 2749 QRA T g /g/AdAzel 27,
AAAE L Ay 2239 A3,
348 a7 2 #5843,
LCCHAS} AARER, AR 8T 24
(2) 79 AY;
(AMgg v&, Az 7HExd, ANE A 43 3ol A)
A aTFAR ] A, SHA, XA, B84, 8B4
AZA A4F 7Y,
AEAFA RS F8(MIL-STD-217),
Ay SAFIFAY AA, Az, HAL AR} ALY AMEEFAED)
. QR 71 dig 874 .
QR7|¥ 8 87 1994 Annual R&M Symposiumol A A12] 4 ¢} & 8-of
(1) Simplicity of data acquisition, databank consolidation,
data interpretation, user-producer transfer
(2) Simplicity of predictive calculations and design or cost analyses
(3) Indication of uncertainty range of any quoted test-obtained or field-obtained data
and resulting calculations

3) QREZ kAN dY ¥A4
7h AR AFelA e EA
() 283 ¥y 738
MIL-HDBK-217¢1 4 MTBF(h)s} 44 A ¥MTBF,

- 25~



1}

15

SINCGARS NDI(non-developmental item single-channel ground-air radio sets)
97) & FHAZRH 7Y (FD,
AtgEZx R A EA 8] HR (F2),
At487 MTBF/¢& ¥ MTBF
(2) MIL-HDBK-2179] 22
A AXJE 1ZES 7H3
AXJE 1FE PIQE s
Adujo] AA/MERA, dESHA e FF
(3) MIL-HDBK-2179] &%
u] §F44(DOA)NA RFP 3§ &+
(4) COTS(commercial off-the-shelf)dH]A}-&2] Fdf
COTS/NDIAME- 9] Fdi37t v)3 7 43
LAY ANER FHANA Y A
(1) Invalidity of assumption of exponential failure-time distribution
MIL-HDBK-781, IEC 605-7
Wong's roller-coaster curve
(2) Extrapolation from laboratory results to field reliability
aggravated stress, accelerated testing
(3) Expectation and achievement of high field reliability
(4) Fact technology and new product evolution and short lead-time markets
. ASRY AR 783 FA

) AZEA AARY

7t
5t
ot

2},

o

.
3
o,
A},
7.

. nFET ] 93 HS

CAXVE 2FED TH $e09 BAE 2T P2
. MIL-HDBK-217 &9 ¢] Pi-factors9] ¥W3sle A&
A Adul2 By e B8 MvdFE

1979 US FAA R&M Planning Guide

MTBF %49 34

LAZE AEXGE, oY /A2Yd 2FE Y
roller coaster failure-rate model

Wong's new framework model

Arge] 7% L F/90E £F

HA A ANAH 2 ALF}

wol At H+

A2EEg ] A4 HF

qze ue] AL _
Procedure III of MIL-HDBK-4729] =3 oj%y

5) A=Y NEH} 23204

7t
W

24, 9, 7H, A4, 2ASE oIN
=L

. ESS(Environmental Stress Screening

6) AH4ER A Y A4S

7}
U

o.

. Accumulated failure M(t) plotting and analysis
. Performance parameter modelling and analysis
A% AH4 AEFT
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2}, Short-duration in-situ eguipment testing

7 AH&A9 A5
7}. Equipment records and historical data; traceability
Y. Failure report forms
t}. Failure data analysis

8) Aze =4
7} ngAR $YRNE 4 TEAA 29 73 2 4
i} ol ARE RE FYUFO 228 28
ERRNERI EME B PR R T
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