
Failure Modes and Effects Analysis

(This material is taken from the FMEA Info Centre, a non-commercial web-based inventory
dedicated to the promotion of Failure Mode and Effect Analysis
http://www.fmeainfocentre.com/index.htm.)

Summary of Failure Modes and Effects Analysis (FMEA)

FMEA is a qualitative reasoning approach best suited for reviews of mechanical and electrical
hardware systems. The FMEA technique (1) considers how the failure modes of each system
component can result in system performance problems and (2) ensures that appropriate
safeguards against such problems are in place. FMEA is best used at the design stage, before
the product is placed into service, to insure maximum reliability.

Brief summary of characteristics

• A systematic, highly structured assessment relying on evaluation of component failure
modes and team experience to generate a comprehensive review and ensure that
appropriate safeguards against system performance problems are in place

• Used as a system-level and component-level risk assessment technique
• Applicable to any well-defined system
• Sometimes performed by an individual working with system experts through interviews

and field inspections, but also can be performed by an interdisciplinary team with diverse
backgrounds and experience participating in group review meetings of system
documentation and field inspections

• A technique that generates qualitative descriptions of potential performance problems
(failure modes, causes, effects, and safeguards) as well as lists of recommendations for
reducing risks

• A technique that can provide quantitative failure frequency or consequence estimates

Most common uses

• Used primarily for reviews of mechanical and electrical systems, such as fire suppression
systems and vessel steering and propulsion systems

• Used frequently as the basis for defining and optimizing planned equipment maintenance
because the method systematically focuses directly and individually on equipment failure
modes

• Effective for collecting the information needed to troubleshoot system problems

Three key questions to be answered by the FMEA process:
• What could fail in each component of my product or design?
• To what extent might it fail and what are the potential hazards produced by the failure?
• What steps should be implemented to prevent failures?

http://www.fmeainfocentre.com/index.htm


Design FMEA Analysis

Delta = Critical characteristic which may effect safety, compliance with Gov. regulations,
or require special controls.
SEV = Severity rating (1 to 10)
OCC = Occurrence frequency (1 to 10)
DET = Detection Rating (1 to 10)
RPN = Risk Priority Number (1 to 1000)
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Simplified FMEA Example

A simple column-by-column example using a rifle bolt.

Item and Function
Rifle Bolt

Chambers bullet
Locks into receiver
Fires a round
Sustains firing pressure on lugs
Provides extraction of spent case

Potential Failure Modes
Fracture
Jamming

Potential Effects of Failure                                                 Delta SEV
Catastrophic failure with destruction of weapon

            and injury to personnel------>        yes 10
Failure of weapon to function-------------------------->    no    1

Likelihood of Occurrence (OCC) - Estimate the potential occurrence of failure

Detection Method & Quality Controls
Incoming Part Inspection
Dye penetrate testing
Measure patterns
Confirm finished casting dimensions

Calculate the RPN number RPN = (SEV) x (OCC) x (DET)
A 1000 rating implies a certain failure that is hazardous and harmful
A 1 rating is a failure that is highly unlikely and unimportant
Ratings above 100 will occur
Rating below 30 are reasonable for typical applications

Final Column - Based on your RPN number, develop recommended actions to solve
failure modes

Assign responsibilities
Outline corrective actions
Revise test plans, material specifications
These actions should be specific, not general action items
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