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Introductions

üDr Bill Wessels PE CRE, Consulting Reliability Engineer
ÅMechanical Engineer

Å40-years experience (1975 ςpresent)

üYou
ÅEmployer

ÅCurrent Field:

ÅEngineering Discipline

ÅExperience in Years
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Test Question

A. I can vote for an answer

B. Not an answer
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Employer

A. Government 

B. Government Contractor

C. Private Sector
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Current Field

A. Design/Prototype Test

B. Systems Engineering & Integration/ 
Development-Operational Test

C. Sustainability for Fielded Systems
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Engineering Discipline (BS Degree)

A. Mechanical

B. Electrical

C. Civil

D. Chemical

E. Systems

F. Industrial

G. Computer

H. Software

I. Physics

J. Chemistry
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Experience (in years since BS)

A. 0 ς4

B. 4 ς8

C. 8 ς12

D. Over 12
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Goal Daniel Sillivant
üPass the exam

The Certified Reliability Engineer Exam
üDuration: 5-hrs

üNumber of Questions: 150 {that is 120sec / question

üMultiple choice with 4 alternatives

üCoverage: The body of knowledge as described in the Certified 
Reliability Engineer Primer

üOpen Book ςLƴŎƭǳŘŜǎ ǘƘŜ ΨtǊƛƳŜǊΩ ǿƛǘƘƻǳǘ ǘƘŜ ǉǳŜǎǘƛƻƴ ǎƘŜŜǘǎ ŀƴŘ 
these notes, RAC Reliability Toolbox

üBring pencils, scratch paper, calculator
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!ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ŦƻǊ vǳŀƭƛǘȅ ό!{vύ  /ŜǊǘƛŦƛŜŘ wŜƭƛŀōƛƭƛǘȅ 9ƴƎƛƴŜŜǊ ό/w9ύ tǊŜǇŀǊŀǘƛƻƴ /ƭŀǎǎ     va олл      оΦс /9¦Ωǎ      
Class dates: 17 Jan thru 4 Apr 2017.   Meets Tuesday nights from 5:00 to 8:00 PM at Calhoun Community College (Huntsville Campus).
POC: JENNIFER GEIGER, (256) 306-2584  Email: jennifer.geiger@calhoun.eduMay attend in person or online

Instructor/Facilitator:  Jim Bartlett, ASQ CRE; Work phone: (256) 313-9075, Cell phone:  (256) 341-7167
Email: jbart2718@gmail.comor james.k.bartlett.civ@mail.mil

Cost: $595  Includes CRE Primer and exam practice CD.  DEADLINE TO REGISTER:  December 20, 2016.

Additional study material will be provided in class. Also, optional references will be suggested to cover specific topics. 

Course Summary:
O Introduction and Reliability Management (2 weeks- January 17 & 24)
O Probability and Statistics (3 weeks-January 31, February 7 & 14) 
O Reliability in Design (2 weeks-February 21 & 28)
O Modeling & Prediction (1.5 weeks-March 7 & 14)
O Reliability Testing (1.5 weeks-March 14 and 21)
O Maintainability & Availability (1 week-March 28)
O Data Collection (1 week-April 4)

Exams:  Several open-ōƻƻƪ άǘŀƪŜ-ƘƻƳŜέ ŜȄŀƳǎ ǿƛƭƭ ōŜ ŀǎǎƛƎƴŜŘΦ  ¢ƘŜȅ Řƻ ƴƻǘ Ŏƻǳƴǘ ǘƻǿŀǊŘ ŀ Ŏƭŀǎǎ ƎǊŀŘŜΣ ōǳǘ ǿƛƭƭ ƘŜƭǇ ǘƘŜ ǎǘǳŘŜƴǘplan preparations for the ASQ CRE exam.

Grades:  Pass/fail, based solely on attendance.  
Attendance : Must attend (either in person or over the phone) 70% of the 12 classes, or no fewer than 9 of 12 classes to pass the class.If you need to miss a class, please 
notify instructor in advance if possible.
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Reliability Engineering Body of Knowledge

üReliability Management {19 questions

üProbability and Statistics for Reliability {25 questions

üReliability in Design and Development {25 questions

üReliability Modeling and Predictions {25 questions

üReliability Testing {23 questions

üMaintainability and Availability {17 questions

üData Collection and Use {18 questions

üSum ??? 172 questions
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Reliability Management
Strategic Management
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Strategic Management

üDemonstrate how reliability engineering improves programs, processes, products 
and services

üDefine and describe quality and reliability and how they relate to each other

üDemonstrate how reliability engineers interact with marketing, safety, product 
liability, engineering, manufacturing and logistics (analysis methods)

üExplain how reliability integrates with other development activities (program 
interactions)

üExplain reliability engineering role in determination of failure consequences and 
liability management (warrantee)

ü5ŜǘŜǊƳƛƴŜ ƛƳǇŀŎǘ ƻŦ ŦŀƛƭǳǊŜǎ ƻƴ ǎŜǊǾƛŎŜ ŀƴŘ Ŏƻǎǘ ǘƘǊƻǳƎƘƻǳǘ ǇǊƻŘǳŎǘΩǎ ƭƛŦŜ-cycle

üDescribe how reliability engineering provides feedback to determine customer 
needs and specify product and service requirements

üInterpret basic project management tools and tools: Gannt, PERT, Critical Path, 
QFD
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Strategic Management

üExamples of reliability program benefits include:

A. aŀǘŎƘƛƴƎ ǇǊƻŘǳŎǘ ŘŜǎƛƎƴ ǿƛǘƘ ŎǳǎǘƻƳŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴ

B. Applying predictive and preventive maintenance

C. Optimize burn-in time

D. All of the above
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Examples of reliability program benefits include:

A. Matching product design 
ǿƛǘƘ ŎǳǎǘƻƳŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴ

B. Applying predictive and 
preventive maintenance

C. Optimize burn-in time

D. All of the above
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Examples of reliability program benefits include:

A. aŀǘŎƘƛƴƎ ǇǊƻŘǳŎǘ ŘŜǎƛƎƴ ǿƛǘƘ ŎǳǎǘƻƳŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴ

B. Applying predictive and preventive maintenance

C. Optimize burn-in time

D. All of the above

Key word(s); reliability program benefits

Index lists page II-3
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Reliability Management
Reliability Program Management
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Reliability Program Management

üTerminology ςreliability definitions

üElement of a reliability program
ÅDesign-for-Reliability
ÅFRACAS

üProduct life-cycle costs
ÅLife-cycle stages with relationship to reliability
ÅMaintenance costs
ÅLife expectation
ÅDuty cycle

üDesign evaluation

üRequirements management

üReliability training programs

CRE Exam Prearation 18
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Reliability Program Management

üThe usefulness of FMEA as a design tool is largely dependent on the 
_______________   of the communication within the design process:

A. Existence

B. Quantity

C. Effectiveness

D. Frequency
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The usefulness of FMEA as a design tool is largely dependent on the 
_______________   of the communication within the design process:

A. Existence

B. Quantity

C. Effectiveness

D. Frequency
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The usefulness of FMEA as a design tool is largely dependent on the 
_______________   of the communication within the design process:

A. Existence

B. Quantity

C. Effectiveness

D. Frequency

Key word(s); FMEA, communication, design process

Index lists page II-11
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Reliability Management
Product Safety and Liability
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Product Safety and Liability

üRole of reliability engineering

üEthical issues

üSystem safety program
ÅRisk assessment tools

o FMECA

o PRAT

o FTA
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Product Safety and Liability

üReliability engineering applied failure consequences analysis to 
address:

A. Product failure expectation

B. Personal injury concerns

C. Training requirements

D. Product testing requirements

CRE Exam Prearation 25



Dr Bill Wessels PE CRE

Reliability engineering applied failure consequences analysis to 
address:

A. Product failure expectation

B. Personal injury concerns

C. Training requirements

D. Product testing requirements
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Product Safety and Liability

üReliability engineering applied failure consequences analysis to 
address:

A. Product failure expectation

B. Personal injury concerns

C. Training requirements

D. Product testing requirements

Key word(s); Product safety, consequences

Index lists page II-17

CRE Exam Prearation 27



Dr Bill Wessels PE CRE CRE Exam Prearation 28



Dr Bill Wessels PE CRE

Probability and Statistics for Reliability
Basic Concepts
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Basic Concepts

üTerminology ςstatistical 
definitions

üBasic probability concepts
ÅIndependence
ÅMutually exclusive
ÅComplementary
ÅConditional
ÅJoint occurrence
ÅExpected value

üDiscrete and continuous 
distributions
ÅBinomial
ÅPoisson (homogeneous & non-

homogeneous)
ÅExponential
ÅLognormal
ÅWeibull
ÅNormal
ÅBathtub curve

üStatistical Process Control
ÅTerminology ςSPC definitions
ÅRelationship to reliability
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Reliability Terminology

ü¢ŀōƭŜ ƻŦ ŎƻƴǘŜƴǘǎ ŀƴŘ ƛƴŘŜȄ ƘŀǾŜ ŜƴǘǊȅ ŦƻǊ άwŜƭƛŀōƛƭƛǘȅ ¢ŜǊƳƛƴƻƭƻƎȅέ

üPrimer provides a multi-page table that includes all of the terms and 
definitions
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