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What Is A Failure Mode?
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• A Failure Mode is:

– The way in which the component, subassembly, 
product, input, or process can fail to perform its 
intended function

– Things that can go wrong

What Can Go 

Wrong?



Benefits of FMEA
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• Methodology that facilitates process 
improvement

• Identifies and eliminates concerns early in the 
development of a process or design

• Focuses on prevention



Approach of FMEA
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• A structured approach for :
– Identifying the ways in which a product or process can 

fail

– Estimating risk associated with specific causes

– Prioritizing the actions that should be taken to reduce 
risk

– Evaluating design validation plan (design FMEA) or 
current control plan (process FMEA)



When to Conduct an FMEA

5

• Investigation for the process improvement 
investigation

• Design of new systems, products, and processes

• Modification of existing designs or processes

• Existing designs for new applications



The FMEA Form
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Identify failure modes 

and their effects
Identify causes of the 

failure modes

and controls

Prioritize Determine and 

assess actions

A Closer Look



FMEA: A Team Tool
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• A team approach is necessary.
• Team should be led by the Process Owner who is the 

responsible manufacturing engineer or technical 
person, or other similar individual familiar with FMEA.

• The following should be considered for team members:
– Design Engineers – Operators
– Process Engineers – Reliability
– Materials Suppliers – Suppliers
– Customers

Team Input 

Required



FMEA Procedure
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1. For each process input (start with high value inputs), determine the 
ways in which the input can go wrong (failure mode)

2. For each failure mode, determine effects

– Select a severity level for each effect

3. Identify potential causes of each failure mode

– Select an occurrence level for each cause

4. List current controls for each cause

– Select a detection level for each cause

Process Steps



FMEA Procedure (Cont.)
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5. Calculate the Risk Priority Number (RPN)

6. Develop recommended actions, assign responsible persons, 
and take actions
– Give priority to high RPNs

– MUST look at severities rated a 10

7. Assign the predicted severity, occurrence, and detection levels 
and compare RPNs

Process Steps



Severity, Occurrence, 
and Detection
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• Severity
– Importance of the effect on requirements

• Occurrence
– Frequency with which a given cause occurs and 

creates failure modes (obtain from past data if possible)

• Detection
– The ability of the current control scheme to detect 

(then prevent) a given cause (may be difficult to estimate 
early in process operations).

Analyzing 

Failure & 

Effects



Rating Scales
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• There are a wide variety of scoring “anchors”, both 
quantitative or qualitative

• Two types of scales are 1-5 or 1-10

• The 1-5 scale makes it easier for the teams to decide on 
scores

• The 1-10 scale may allow for better precision in estimates 
and a wide variation in scores (most common)

Assigning 

Rating 

Weights



Rating Scales
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• Severity

– 1 = Not Severe, 10 = Very Severe

• Occurrence

– 1 = Not Likely, 10 = Very Likely

• Detection

– 1 = Easy to Detect, 10 = Not easy to Detect

Assigning 

Rating 

Weights



Risk Priority Number (RPN)
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 RPN is the product of the severity, occurrence, and detection scores.

Severity Occurrence Detection RPNX X =

Calculating a 

Composite 

Score



The following detection ranking may be used:



Classification of occurrence:



The following severity classes for health and safety effects are 
sometimes adopted:
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