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1. Abstract

The following report gives a short insight to PFMEA. It will give a brief oversight of what a FMEA is and how it works and the method used to gather information to enable the process to be filled out and worked with. It is a continuous process that companies use to ensure they plan and understand any failures that could occur so they don’t fail in the process. For best results it is suggested that the process is used within a cross-functional team to get the best results.
Like in every structured process there are advantages and disadvantages. If, however the teams understand this then the results are advantageous to the organisation.


















2. Introduction

A business will use a ‘Process Failure Mode Effects Analysis’ (PFMEA) because it is a very useful tool. It uses a structured process that can identify potential failures in each given process. A PFMEA shows the potential impact of a failure, and will highlight the main issues to work with to remove any risk.
A PFMEA is an open document that should be started before any process has gone live. The PFMEA should be visited on a regular basis and updated when anything changes whether it be a process change or part change (the list is endless). 
A PFMEA is a cross-functional team run process that uses knowledge from all areas covered in the process. Any gap in expertise however could be missed resulting in failures so it is critical to identify the skill basis for a particular process.
PFMEA works by giving each process a score out of ten. There are three areas that are given a score, they are Severity, Occurrence and Detection. The scores from these will then give a Risk Priority number (RPN), below is a description of these areas:

Severity — Works out the severity of the process failure mode. A figure of ‘1’ identifies a low safety concern with ‘10’ highlighting a high danger concern. Most companies or organisations that have process severities of 8 and above will concentrate on these issues to eliminate concerns before they occur.

Occurrence — This works out the possibility of a failure occurring. A score of 1 will highlight a low possibility of a risk happening whereas a 10 shows the highest possibility.
A low score could be added to a failure that occurs once a week, and a score of 10 that occurs every process for example. 

Detection — Highlights the possibility of the risk getting found. A score of 1 identifies the highest possibility of detection and 10 shows the least possibility of detection.
RPN — Risk priority number = severity X Occurrence X detection. 
Normally, a RPN score greater than 80 will need investigation and a control plan to alleviate the risk. Any corrective action will generally lower the risk which in turns lower the RPN.  (Gosh, 2010)

All scores can be agreed with the team / company.












3 Literature review
To avoid any potential failures within a process a company can utilise a control system that will highlight any issues that could potentially arise.
Such a control method could be a PFMEA (Process Failure Mode and Effects Analysis). This is a control method that uses a procedure that highlights any possible failures within a given process. It will show what could potentially happen if a procedure or process has been missed, and express the outcome of the failure whether it be high or low.
A PFMEA helps to expose failures in a process before they are used which is a very good tool to enable the company to understand the process and prevent costly failures. However, there may be occasions where failures have occurred due to unexpected operations within the process
(Alvaro Camarillo, 2018)

PFMEA’s detects failures in a process and the effects that could potentially arise if left untouched. The PFMEA can also detect any system or design faults. 
By assigning a severity figure to an individual process it will highlight the risk factor of that given process. Due to this figure it will ascertain any risks that need to be investigated or removed. If the DFMEA has been completed correctly means that all emphasis can remain on the PFMEA to prevent failures. Through thorough investigation of severity, it will identify on what areas and where detection is required and thus prevent failures. With figures put to the severity and detection the RPN figure will highlight what areas to concentrate on.


I. Why implement a Process Failure Mode and Effects Analysis (PFMEA)?
When designing a new process there is a high possibility that there will be an element of risk built into it. Therefore, by using a PFMEA it illustrates these risks at an early stage. By doing so it will highlight any problems with parts and tooling for example. 
If, during PFMEA, any processes are missed then it is highly likely the process will have a failure. With this in mind a PFMEA is usually requested when there are new processes used, or the current process has new or modified parts, tooling, phases etc. updated machinery. The reason can be anything. As a rule of thumb, if anything within the process has changed whether it be tools or parts a PFMEA should be conducted. A PFMEA is a live document that will be visited regularly and kept up to date.
(one)

II. Forms of FMEA’s
There a few common forms of FMEA but the main ones are System Failure Modes and Effects Analysis (SFMEA), Design Failure Modes and Effects Analysis (DFMEA) and Process Failure Mode and Effects Analysis (PFMEA).
Below are descriptions of these types:
· System Failure Modes and Effects Analysis (SFMEA) – Is used to evaluate complete and sub-systems within manufacturing processes and designs.

· Design Failure Modes and Effects Analysis (DFMEA) - Is used to evaluate the design process of the product before it is issued to the manufacturing facility.

· Process Failure Mode and Effects Analysis (PFMEA) – Is used to evaluate the manufacturing process of the product before it is issued to the manufacturing facility. The PFMEA is the structure mainly used in companies and organisations as it is a straightforward process


III. How to carry out FMEA Analysis
It can be unclear on what is required when starting a PFMEA, below is a simple overview on what is necessary and how to carry out a PFMEA. 
[image: ]Below is a basic layout of a PFMEA.

1. In the Process step / function column start with the process steps.

2. In the potential failure modes column put the possible failures. This should be discussed as part of the cross-functional team to understand all possible failures.

3. In the potential effects column put the possible effects (derived from the possible failures just entered).

4. In the Sev (severity) column identify what the risk could be with 1 being low and 10 being high. (The severity ratings are decided by the team)

5. In the occurrence column a figure must be entered to understand how often the potential failure could occur with 1 being low (once a year for example) and 10 being high (every process)

6. In the detection columns a description of the detection should be identified alongside a figure with 1 being high (detected 100% of the time) and 10 being low (no detection).

7. Once there is a figure for the severity, occurrence and detection they are multiplied and the figure is then the Risk Priority Number (RPN).

8. The RPN will now identify the more crucial areas to concentrate on.

9. After work has been done on the high priority numbers, update the form and re-score (the severity should not change). If the occurrence and detection has improved the RPN will reduce which shows the risk has also reduced.
(Latest Quality - Driving continuous improvement, 2017)




IV. Advantages of the FMEA carried out correctly
FMEA’s are a very successful approach to identifying failures within a system, design or process. It enables engineers to detect and understand any corrective actions that needs to be put in place.
The FMEA is a fundamental way to understand any points that needs investigating and also helps financially by reducing high risks before they happen. The FMEA is also useful to transfer processes to new processes and products. The FMEA can be used as a visual tool to help show progression of processes and products and to mirror against other processes to see how they function.
The biggest advantage of using a FMEA is it assists in highlighting failure probabilities before they can cause any issues or more importantly health & safety concerns.


V. Downside and restrictions of FMEA
The FMEA does have its downside however! It is only as useful and beneficial as the team compiling it. If there are gaps in the team’s specialty it is likely that important issues are missed and the risk won’t be highlighted. Also, if any member of the team is inexperienced in the structure of a FMEA it is possible severities, occurrences and detections are missed which will result in risks and failures to remain un-noticed.
Failure to prioritise RPN will result in some major risks remaining low on the list and therefore the risks and failures remain in place for too long.
FMEA is a large project that requires a dedicated team that will work together and are able to delegate small chunks of work between themselves. By doing this the FMEA process has a good chance of working with very little failure modes being missed. It is a time-consuming process that done correctly will be advantageous to the end product. The FMEA needs to be utilized regularly to gain any benefit, this is where most teams and organisations fail. They don’t give the FMEA process enough respect for the process to work fully.
	The FMEA process has become essential in many organisations and is deliberated by many than the traditional risk analysis. When used in the correct manner the FMEA is a superb tool to eliminate risks and help in functioning a control plan. (Hodge, 2014)











Conclusion
FMEA needs to be complied by a cross-functioning team that has all the speciality required for the process in question. A varied experienced team that works well together will make the process high in quality and detail. To make the process robust it is advised that the team meets together on a regular basis rather than using a computer where the work can be carried out at the individuals request. This will prevent ideas being presented and not much thought going into the process.
	There are computerised FMEA systems and they are good, but once again this process is only good if the. (Failure Mode & Effects Analysis:, 2013)
There are many examples where performing A FMEA is advantageous to the manufacturing process as it will safeguard any risks and failures associated to the process / product.

Most organisations will perform SFMEA’s, DFMEA’s and PFMEA’s when:

· They are designing a new product or a product has been re-designed or upgraded,

· The process has been upgraded or new technology has been introduced.

· To aid in helping with control plans,

· Need to find failures within a process.

The list is endless. It is also advantageous to carry out FMEA’s periodically to ensure the smooth running of a system or process. Regular examination of FMEA’s should be part of the organisations Quality system to ensure that any failures does not cause health and safety or financial losses. (FMEA Explained: What Is It and How Do You Implement It?, n.d.)
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