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1. Introduction
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. 



















2. Abstract

A Process Failure Mode Effects Analysis (PFMEA) is a structured analytical tool used by an organization, business unit, or cross-functional team to identify and evaluate the potential failures of a process. PFMEA helps to establish the impact of the failure, and identify and prioritize the action items with the goal of alleviating risk. It is a living document that should be initiated prior to process of production and maintained through the life cycle of the product. PFMEA is a cross-functional team run process that uses knowledge from all areas covered in the process.
PFMEA evaluates each process step and assigns a score on a scale of 1 to 10 for the following variables:
Severity — Assesses the impact of the failure mode (the error in the process), with 1 representing the least safety concern and 10 representing the most dangerous safety concern. In most cases, processes with severity scores exceeding 8 may require a fault tree analysis, which estimates the probability of the failure mode by breaking it down into further sub-elements.
Occurrence — Assesses the chance of a failure happening, with 1 representing the lowest occurrence and 10 representing the highest occurrence. For example, a score of 1 may be assigned to a failure that happens once in every 5 years, while a score of 10 may be assigned to a failure that occurs once per hour, once per minute, etc. 
Detection — Assesses the chance of a failure being detected, with 1 representing the highest chance of detection and 10 representing the lowest chance of detection.
RPN — Risk priority number = severity X Occurrence X detection. By rule of thumb, any RPN value exceeding 80 requires a corrective action. The corrective action ideally leads to a lower RPN number. (Gosh, 2010)
All scores can be agreed with the team / company.















3 Literature review

Analytical methods are typically applied to prevent failures during the design phase of manufacturing processes and machinery. PFMEA (Process Failure Mode and Effect Analysis) is a preventive technique that allows identifying potential failure modes of a process and the effects of such failures. It also allows assessing the criticality of these effects on the production process. From a conceptual perspective, PFMEA is a preventive technique that helps avoid the occurrence of problems during the execution of manufacturing processes. Nevertheless, despite the application of such preventive techniques, unforeseen failures can still occur during the operation of manufacturing systems.
(Alvaro Camarillo, 2018)
The Process FMEA initially identifies process functions, failure modes their effects on the process. If there are design inputs, or special characteristics, the effect on end user is also included. The severity ranking or danger of the effect is determined for each effect of failure. Then, causes and their mechanisms of the failure mode are identified. The assumption that the design is adequate keeps the focus on the process. A high probability of a cause drives actions to prevent or reduce the impact of the cause on the failure mode. The detection ranking determines the ability of specific tests to confirm the failure mode / causes are eliminated. The PFMEA also tracks improvements through Risk Priority Number (RPN) reductions. By comparing the before and after RPN, a history of improvement and risk mitigation can be chronicled.

I. Why Perform Process Failure Mode and Effects Analysis (PFMEA)?
Risk is the substitute for failure on new processes. It is a good practice to identify risks for each process step as early as possible. The main goal is to identify risk prior to tooling acquisition. Mitigation of the identified risk prior to first article or Production Part Approval Process (PPAP) will validate the expectation of superior process performance.
Risks are identified on new technology and processes, which if left unattended, could result in failure. The PFMEA is applied when:
There is a new technology or new process introduced
There is a current process with modifications, which may include changes due to updated processes, continuous Improvement, Kaizen or Cost of Quality (COQ).
There is a current process exposed to a new environment or change in location (no physical change made to process)
(one)

II. Types of FMEA’s
The three main types of Failure Mode and Effects Analysis used our present day are-
The System Failure Mode and Effects Analysis, which is used to analyze complete systems or sub-systems during the concept of design stage.
The Design Failure Mode and Effects Analysis which is used to analyze a product design before it is released to manufacturing.
The Process Failure Mode and Effects Analysis which is used to analyze manufacturing or assembly process.
The Process Failure Mode and Effects Analysis is the most commonly used and are also not complex but simple in most cases.
III. How to Do FMEA Analysis
When starting on an FMEA it can sometimes be a bit confusing if it is the first time, but basic steps on how to do FMEA analysis are listed below
Document the major process steps in the first column. These may start from the top ranked items of your cause and effect (C&E) matrix.
Give good records of the possible failure mode for every process step. In other words, try to figure out how this process step or input could possibly fail.
Put in details on the effects of this failure mode. Think of the effect of the failure mode if it occurs and what does this mean to you and your client.
Rate how severe this effect is with one being not severe at all and ten being very severe. Make sure the team knows and approves to the scale before you begin. Make sure this ranking system is yours and don’t bother trying to copy it out of a book.
Pinpoint the causes of the failure mode and effect, and rate it as you did the effects in the occurrence column. As the name denotes, this time, we are recording probability of this cause occurring. Therefore, one means it is very unlikely to ever occur and ten means it will happen all the time.
Detect the controls in place to discover the issue and rank its efficiency in the detection column. This time, a score of one would mean we have great controls and ten would mean we have no controls or very weak controls. You need to note the SOP number, if a SOP is noted here.
The severity, occurrence, and detection numbers should be multiplied and the value stored in the Risk Priority Number Column. This is the main number that will be utilized in identifying what the team should focus on first.
Categories by Risk Priority Number and identify most important or crucial issues. The team must then choose what to focus on first.
Give definite activities with responsible individuals. Also, make sure to add the date for when this activity is estimated to be complete.
Once such activities have been completed, re-score the detection and occurrence. In most cases we will not change the severity score except if the client chooses that this is not a critical issue.
(Latest Quality - Driving continuous improvement, 2017)

IV. Benefits of the FMEA Done Right
The FMEA procedure is a highly effective way to evaluate processes, services or products. It is as valuable for revealing areas needing improvement as it is for guiding the development of new processes.
It is a logical, structured way to identify areas of concern while reducing development time and cost. It’s also valuable when the intent is to apply a (typically successful) process of one product or service to another. It has proven to be an effective way to identify how to improve areas where performance might be lagging, such as sales or customer satisfaction ratings or high expense to income ratios, for example.
One of the most critical benefits, however, is how FMEA enables early identification of single failure points and system interface problems that can hinder success and impact safety.



V. Pitfalls and Limitations of FMEA
For all its benefits, the FMEA does have a few limitations. It is, for example, only as good as the team behind it. Issues beyond team members’ knowledge aren’t likely to be detected or resolved – constituting unknown unknowns. Moreover, if the team forgets to list failure modes, they’ll be ignored. In either case, the upshot is a failure waiting to happen.
Another limitation is a function of the FMEA’s basis for prioritizing failure modes according to their risk. This won’t eliminate the failure modes and may well require other actions outside of the FMEA and the team carrying it out.
The FMEA is a big job, and the team walks a fine-line between taking on too large of a scope and taking on one that’s too small. If not enough focus is on those details, many failure modes will be missed. On the other hand, too many details may make the analysis seem a daunting task. The solution is to break the process down into manageable segments.
Finally, a pitfall many organizations encounter is in failing to recognize that the FMEA is not a static model. For successful risk management, the FMEA should be regularly updated as new potential failure modes are identified and corresponding control plans are developed.
FMEA has become integral to any production process, and is widely considered an improvement over traditional risk analysis, which treats each potential failure in isolation. Still, it’s not a panacea: It is an assessment tool, not one that is designed to eliminate problems. It will yield the best results when supplemented with other tools to see the control plans through. (Hodge, 2014)


















4. Conclusion
PFMEA is meant to be a team process, and should be done by a team. Each member of the team should bring her specific view to the hazard mitigation process. A diversified set of views looking at each problem makes the FMEA process richer in quality and oriented better to problem resolution. 
The team needs to meet, discuss and address the problem in a collective manner. A practice where each member of the team sits in virtual isolation and punches in his view into a computer screen will hamper the richness a discussion and brings to the FMEA process. Isolation of team members also prevents exchange of ideas within the team and the analysts understanding remains limited to his own scope. 
A computerized FMEA system can be used to log the results of the analysis, and effectively track progress. The discussion leading to analysis and actions however needs to be real. (Failure Mode & Effects Analysis:, 2013)
There are several instances or circumstances when performing FMEA is a good idea to ensure risk is mitigated and your operation is running smoothly, safely and at maximum capacity. Most people use Design and Process FMEA when:
A process, product or service is new and being designed, or an old product or service is being redesigned
A current process is being used in a new way
You are preparing to develop control plans for a new or modified process
You're about to implement improvement goals to an existing process, product or service
You are looking into failures of an existing process, product or service
It's also a good idea to do FMEA periodically throughout the life of the process. Consistently examining quality and reliability ensures processes are improved, giving you optimal results. (FMEA Explained: What Is It and How Do You Implement It?, n.d.)
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