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Laboratory 5 

 

STEP 5 - Assign Occurrence Rankings 

Now we're ready to move onto Step 5 where we will consider the potential cause 

or failure mechanism for each failure mode and then we will assign an occurrence ranking 
to each of those causes or failure mechanisms. 

We need to know the potential cause to determine the occurrence ranking because, 

just like the severity ranking is driven by the effect, the occurrence ranking is a function 

of the cause. The occurrence ranking is based on the likelihood, or frequency, that the 

cause (or mechanism of failure) will occur. 

 

If we know the cause, we can better identify how frequently a specific mode of 

failure will occur. How do you find the root cause? There are many problem-finding and 

problem-solving methodologies. One of the most powerful and easiest to use is the 5- 

Whys technique. 

To use the 5-Whys technique, ask "Why?" a failure occurred. The answer to the first 

"Why?" is almost always an obvious symptom. The secret behind the 5-Whys technique is 

to accept the answer, but to then ask "Why?" again and again until the root cause is 
uncovered. 
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Example: 

  

  

  

Once a cause is known, capture data on the frequency of the causes. Sources of data 

may include scrap and rework reports, customer complaints, and equipment maintenance 

records. If data do not exist, estimate the frequency of occurrence using either data from 
a similar product or using the skills and knowledge of the team members.  

The occurrence ranking scale, like the severity ranking, is on a relative scale from 

1 to 10. An occurrence ranking of 10 means the failure mode occurrence is very high and 

happens all of the time. Conversely, a 1 means the probability of occurrence is remote. 

The scales provide a relative, not an absolute scale. For now, we'll use the brief 
descriptions here. 

 

Using our simple washing machine example, the potential causes of the 

corresponding failure modes are listed. 
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The relative occurrence rating for the potential causes of the failure modes for our 

washing machine hose are shown. In this case, the team had several years of data on 

similar products which was found in both manufacturing records and customer history 

files. 

  

The potential causes and occurrence ratings of the failure modes for the washing 
machine hose have been added to the appropriate columns of the DFMEA Worksheet. 

Let's take a look at customizing the scales for a DFMEA. Remember, we have three 

sets of ranking scales: one scale for severity, one for occurrence, and one for detection. 
We'll look at the occurrence scale now. 

This is a recap of the AIAG "Suggested DFMEA Occurrence Evaluation Criteria."  

We'll use this as the starting point for customizing occurrence scales. For many 

organizations, this scale must be customized as the likely failure rate column shown here 
reflects a high-volume manufacturing environment. 
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Some organizations have developed three different occurrence ranking options 

and select the option that applies to the design or product. Remember, the level for each 
of the rows should be roughly equal from a relative standpoint. 

 

STEP 6 - Assign Detection Rankings 

Think of the Detection Ranking as an evaluation of the ability of the design controls 

to prevent or detect the mechanism of failure. The evaluation criteria judge the 

probability that a failure mode will be prevented or detected before either the failure 

occurs, the mechanism of failure is triggered, or the effect is "felt" by the (internal or 
external) customer. Prevention controls are always preferred over detection controls. 



Security and Functional Safety of Vehicle Electrical Systems (S.F.S.V.E.S.) 

 

 

28 

28 

Prevention controls prevent the cause or mechanism of failure or the failure mode 

itself from occurring; they generally impact the frequency of occurrence.  Prevention 
controls come in different forms and levels of effectiveness. 

 

Detection controls detect the cause, the mechanism of failure, or the failure mode 

itself after the failure has occurred BUT before the product is released from the design 
stage. These are some examples of types of detection controls. 

  

The detection ranking scale, like the severity and occurrence scales, is on a relative 

scale from 1 to 10. A detection ranking of 1 means the chance of detecting a failure is 

almost certain. Conversely, a 10 means the detection of a failure or mechanism of failure 
is absolutely uncertain. 

As with the Severity and Occurrence Rankings, each level provides a relative, not 

an absolute scale. For the washing machine hose example, we'll use the brief descriptions 
for Detection Rankings shown here. 

The relative detection ranking for the controls related to the failure modes for our 

washing machine example are shown. Note that two dramatically different detection 

rankings are shown for the "cracked hose" cause of failure. The in-process pressure test 

provides a relatively good detection ranking of 3. If, however, the discharge hose is 
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subjected to cold weather during shipping or in-transit storage, the in-process controls 

are invalid. The customer would find the resulting leak only upon use. 

 

This is a recap of the AIAG "Suggested DFMEA Detection Evaluation Criteria."  We'll 

use this as the starting point for customizing detection scales. 

 

To provide DFMEA teams with meaningful examples of Design Controls, consider 

adding examples tied to the Detection Ranking scale. Remember, the level for each of the 
rows should be roughly equal from a relative standpoint. 

 



Security and Functional Safety of Vehicle Electrical Systems (S.F.S.V.E.S.) 

 

 

30 

30 

 

STEP 7 - Calculate the RPNs 

The RPN is the Risk Priority Number. The RPN gives us a relative risk ranking. The 
higher the RPN, the higher the risk. 

The RPN is calculated by multiplying the three rankings together. Multiply the 

Severity Ranking times the Occurrence Ranking times the Detection Ranking. Calculate 

the RPN for each row on the DFMEA Analysis Worksheet. Since each of the three relative 

ranking scales ranges from 1 to 10, the RPN will always be between 1 and 1000. The 
higher the RPN, the higher the relative risk. 

The RPN gives us an excellent tool to prioritize focused improvement efforts. 

The calculations for the Risk Priority Numbers for the washing machine hose are 

shown. You can see that we multiplied the severity, occurrence, and detection ranking for 

each row to get the corresponding RPN. 

 


