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In the state of Ohio in 1891, John Lambert developed the first 

gas-powered automobile in the United States. 

Within months, his new creation was involved in the first 

automobile accident in American history.

First Automobile Accident



 Some call it an ancient mountaineering adage: 

 Whatever the source, it pays to anticipate problems and solve 

them during product development.

Old mountaineering adage

“If anything can go wrong, it will.” 
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done correctly?”
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Presentation Outline



“I haven't failed; I've found ten 

thousand ways that don't work.” 
Thomas Edison

I.     THE CASE FOR FMEA



 FMEAs done correctly

 robust designs 

 evidence of due care 

 FMEAs done incorrectly

 do not meet FMEA quality objectives

 potential for bad evidence

Which FMEAs are in your company?



 Shorter development times

 Lower product development and warranty costs

 Helps ensure safe and reliable products

Focus needs to be on

problem prevention

The Case for FMEA



 Product recalls, in-service warranty problems, safety 

issues can harm a company’s reputation

 Places a huge financial burden on the bottom line 

Question: Can FMEA help prevent product 

failures such as these? 

The Case for FMEA (continued)



 The answer is a qualified “Yes.”

 FMEA has potential to be a powerful tool to achieve safe and 

highly reliable products.

 However, there’s a caveat:

FMEAs have to be done correctly! 
 performed on correct parts

 by correct team

 during correct timeframe

 with correct procedure

 according to defined quality objectives

The Case for FMEA (continued)



Factor of 10 Rule
If you discover a reliability 

problem in this stage…

…it will cost you this much

10x

100x

1,000x

10,000x

100,000x



 No single engineering tool discovers and addresses 

every possible design issue

 FMEA is an integral part of “Design for Reliability”

FMEA is one tool



“Intellectuals solve problems, 

geniuses prevent them.”

Albert Einstein

II.    FMEA OVERVIEW 

“Litigation resolves conflicts; 

contract lawyers avoid conflicts”



Failure Mode and Effects Analysis (FMEA) is a method 

designed to:

 Identify and fully understand potential failure modes and 

their consequences.

 Assess the risk associated with the identified failure modes, 

and prioritize issues for corrective action.

 Identify and carry out corrective actions to address the most 

serious concerns.

Definition of FMEA



An FMEA is an engineering analysis: 

 Performed by cross-functional team of subject matter 

experts

 Thoroughly analyzes product designs or 

manufacturing processes

 Early in product development process

 Finds and corrects weaknesses before product gets 

into hands of customer

What is FMEA?



Six broad success factors are critical to uniformity of success in the 

application of FMEA in any company:

1. Understanding the fundamentals and procedures of FMEAs.

2. Selecting the right FMEA projects.

3. Preparing for FMEA projects.

4. Applying lessons learned and quality objectives.

5. Providing excellent facilitation.

6. Implementing an effective company-wide FMEA process.

FMEA Success Factors
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This illustration is from Effective FMEAs, by Carl S. 

Carlson, published by John Wiley & Sons, © 2012



 Detailed information on the different types of 

FMEAs, definitions, and procedure are in the 

associated paper.

FMEA Fundamentals



“Experience is the name everyone 

gives to their mistakes.” 

Oscar Wilde 

How do you answer the question 

“Is the FMEA done correctly?”
III

.



1. DESIGN IMPROVEMENTS FMEA drives product design or 

process improvements as primary objective.

2. HIGH RISK FAILURE MODES FMEA addresses all high-risk 

failure modes with effective and executable action plans.

3. DVP/CONTROL PLAN The Design Verification Plan (DVP) or the 

Process Control Plan (PCP) considers the failure modes from the 

FMEA.

4. INTERFACES The FMEA scope includes integration and interface 

failure modes in both block diagram and analysis.

5. LESSONS LEARNED The FMEA considers all major "lessons 

learned" (such as high warranty, campaigns, etc.) as input to 

failure mode identification.

FMEA Quality Objectives

Excerpted from Effective FMEAs, by Carl S. Carlson, 

published by John Wiley & Sons, © 2012



6. LEVEL OF DETAIL FMEA provides the correct level of detail in 

order to get to root causes and effective actions.

7. TIMING FMEA is completed during the "window of opportunity" 

whence it can most effectively influence the product or process 

design.

8. TEAM The right people are adequately trained in the procedure 

and participate on the FMEA team throughout the analysis.

9. DOCUMENTATION The FMEA document is completely filled out 

according to FMEA standards and procedure.

10.TIME USAGE Time spent by the FMEA team is an effective and 

efficient use of time with a value added result.

FMEA Quality Objectives (cont’d)

Excerpted from Effective FMEAs, by Carl S. Carlson, published by John Wiley & Sons, © 2012



“People only see what they are 

prepared to see.” 

Ralph Waldo Emerson

How FMEA has been used in recent 

litigation
IV.



 Plaintiff claim: OEM knew about significant vehicle design 
defect in fuel system, causing fire and death of passenger.

 more than three dozen specific claims involving FMEA 
shortcomings.

 claims that the FMEA demonstrated prior knowledge of the 
design deficiency.

 Defense reply: Plaintiff’s report used outdated FMEA 
standards and made erroneous conclusions about the 
efficacy of the FMEAs. 

 Lessons Learned: Properly evaluating FMEAs requires 
familiarity with wide range of FMEA literature, and FMEA 
application experience.

Case Study One



 Plaintiff claim: Design deficiency in complex vehicle system 
including ignition switch.

 detailed critique of safety system FMEAs.

 no FMEA on inter-related systems.

 Defense reply: Defendant performed proper FMEAs.

 FMEAs not intended to foresee every possible risk.

 Lessons Learned: Failure to perform proper System FMEA can 
lead to unresolved system integration issues.

 defense needs viable response to plaintiff argument that FMEA 

tool will surface and address every possible risk. 

Case Study Two



 Plaintiff claim: Electrical connector failed, causing airbag to 
not deploy, resulting in death of driver.

 no FMEA on safer alternative design.

 had supplier FMEA been required, defect would have been 
discovered and addressed.

 Defense reply: Produced no documents reflecting FMEA.

 judge allowed information about FMEA process but excluded 
FMEA outside scope of litigation.

 Lessons Learned: Absence of properly performed FMEAs 
leaves OEM open to claims of improper FMEA process.

 plaintiffs can make “what if” conjectures that are difficult to 
defend.

Case Study Three



“Common sense often makes good law.”

William O. Douglas

Good practices to avoid bad 

evidence
V

.



 FMEAs are documents supporting demonstration of due care 

in product development. 

 All FMEA entries:

 Must be clearly written and detailed.

 Must be factual and absent emotional words.

 All recommended risk-reduction actions must be closed 

out.

 Characterize concerns as “potential” or “possible” when 

appropriate.

Good practices to avoid bad evidence
Include these common sense principles in FMEA training

Summarized from Effective FMEAs, by Carl S. 

Carlson, published by John Wiley & Sons, © 2012



 FMEA team should never omit raising an issue because 

there is not an immediate solution. 

 If there are important legal concerns, discuss with 

management and company legal representatives.

 FMEA teams should continue FMEA project until an 

acceptable level of risk is reached.

 Safety issues are always highest priority, regardless of 

likelihood. No FMEA is complete unless FMEA team is 

satisfied there are no unresolved safety-related issues.

Summarized from Effective FMEAs, by Carl S. 

Carlson, published by John Wiley & Sons, © 2012

Good practices to avoid bad evidence
Include these common sense principles in FMEA training



Question:

 Where a certain level of risk is identified in an 

FMEA, should the FMEA team document rationale if 

no action is taken?

Good practices to avoid bad evidence

Summarized from Effective FMEAs, by Carl S. 

Carlson, published by John Wiley & Sons, © 2012



 Encourage management to institute correct FMEA 

fundamentals and procedures.

 Discover your own client

 Ensure FMEAs do not expose company to bad evidence, 

by following common sense legal guidelines in FMEA 

applications. 

 Where FMEA evaluation is needed:

 consider FMEA quality objectives

 request help from experienced professional

What to do going forward . . .



 It is possible to distinguish high-quality FMEAs from poor-

quality FMEAs.

 High-quality FMEAs are consistent with published FMEA 

standards and meet defined quality objectives. 

 Done correctly, FMEAs can anticipate and prevent 

problems, reduce costs, shorten product development 

times and support safe and trouble-free products. 

 Done incorrectly, the litigation consequences can be 

severe.

In Summary . . .



 Information about FMEA fundamentals and evaluation in this 

presentation are from the book Effective FMEAs, by Carl S. 

Carlson, published by John Wiley & Sons, © 2012.

 Useful FMEA articles and aids can be found on 

www.effectivefmeas.com.

 If you have questions or comments about this presentation, 

the subject of FMEAs, or the book Effective FMEAs, please 

contact the author at Carl.Carlson@EffectiveFMEAs.com. 

FMEA Resources

http://www.effectivefmeas.com/
mailto:Carl.Carlson@EffectiveFMEAs.com

