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Introduction
[bookmark: _Toc157453169]Scope
This report is to show the findings and the process of conducting the Failure Mode and Effect Analysis (FMEA) conducted. The FMEA has been conducted on the process of fitting a brake rod securing pin plate during the assembly process. To make sure that the work is safe, moral, and compliant with Health and Safety Executive regulations, engineers must perform a risk analysis assessment and have a solid understanding of risk management. The FMEA was conducted by a team from all different departments bringing experience and knowledge to creating a more accurate review and ensuring that the engineering code of conduct is adhered to. “The distinction between technical knowledge in various fields and the methodology of an FMEA execution offers the advantage that the experts from the respective fields only offer their technical knowledge free of any methodical considerations” (Bertcshe, 2008)
[bookmark: _Toc157453170]Objective & Aim
The objective is to review the risk and mitigating factors to the process of fitting the component during its assembly process. While providing recommended actions to reduce the risk of failure and improve safety and productivity, allowing risk priorities to managed. The aim of the method is to recognize the risks and weak points of the process as early as possible to enable execution improvements in a timely manner (Bertcshe, 2008).



	
[bookmark: _Toc157453171]Literature Review
FMEA is a systematical method. Its fundamental idea is the determination of all possible failure modes for arbitrary systems, subsystems, or components. At the same time the possible failure effects and failure causes are presented. The procedure is concluded with a risk assessment and specification for optimization actions. (Bertcshe, 2008). 
This report is to understand the risks and the management of risk, “The term risk, used in the ISO standards and the new IATF standard,” “pertains to safety and/or performance requirements in the context of meeting applicable regulatory requirements at minimum.” (Stamatis, 2019).
When reviewing and calculating your finding not all risk may need to be addressed as stated by HSE “You're not expected to eliminate all risks, but you need to do everything 'reasonably practicable' to protect people from harm. This means balancing the level of risk against the measures needed to control the real risk in terms of money, time, or trouble.” (HSE, 2024). This importance of risk management is reinstated in the IMechE code of conduct, “They must comply with the obligations for health and safety in relation to both organisational and legislative requirements and must be aware of the purpose of the legislation” and “they should take all appropriate measures to assess, balance and limit risk in all aspects of their work for all others to whom they owe a duty of care” (Institution of Mechanical Engineers, 2021).
The securing plate, the item that has been reviewed in the FMEA process of the fitment of the plate to secure the pin that connects the brake rod to the vehicle’s brakes. See Image 2-1. The Rod connects the drivers brake pedal to the brake friction pads. “When the brakes are applied, the brake pads press against the brake discs. This generates frictional forces, the level of which can be controlled by the driver by the pressure applied to the brake pedal” (Kost, 2014)
[image: A blue and green object with a long tube
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Image 2-1- Brake Rod Securing Pin and Locking Plate 
[bookmark: _Toc157453172]Methodology
To ensure that the risk is managed correctly the process potential failures have been scored using the company’s risk ranking table below, see Table 3-1, with the Risk Priority Number (RPN) calculated from the results by multiplying the scores.
Table 3-1- General Dynamics P-FMEA Risk Ranking Criteria
[image: A document with text and numbers
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The process of fitment of the locking plate is part of the braking system, therefore any failure in which the pin could become detached is a severity 10 as the driver has no control of, or ability to, apply the brakes. This is a failure to meet safety requirements and a safety hazard to customer or operator. See table 3-2 below.
Table 3-2 - FMEA
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1 [bookmark: _Toc157453173]Discussion
[bookmark: _Toc157453174]Severity Rating 
As stated in Methodology with the guidance of Table 3-1 and the literature review, all possible failure modes have had the severity 10, due to the fact they all cause the brakes to fail. This is a failure to meet safety requirements and a hazard to the customer. 
[bookmark: _Toc157453175]Probability of Occurrence
As shown in Table 3-2 PFM1 has a score of 6 moderate, this is as the Image 2-1 shows that the plate can only engage the pin in one position, when rotated it can be fitted but will not secure the pin, this increases the risk factor of human error. The occurrence has not been scored any higher since the operators follow the work instruction that have Image 2-1 present. PFM2 has a low occurrence score of 2 as the torque wrenches on the shopfloor are always within calibration dates and are inspected annually. The torque settings are stated in the work instruction. PFM3 has a score of 3, a low, due to the monthly Kanban Audit, the image supplied in the work instructions. The factor that has prevented a lower score, is due to the size and the volume of washers in the Kanban.
[bookmark: _Toc157453176]Probability of Detection
PFM1 and PFM3 detection score is at 8 since it relies on a general visual inspection by the quality inspector, this was scored as per matrix criteria Table 3-1. PFM2 has a score of 9 as an annual check of the equipment does not 100% guarantee the serviceability of the equipment, unless the bolt sheared, the operator would have no visual indication of a failure. 
[bookmark: _Toc157453177]Mitigating Actions
Due to the severity of all Potential Failure Modes and the high figures in the Probability of Detection, mitigation actions are required to be proposed on all PFMs. With the help of the Risk Priority Number (RPN) we can prioritise what presents the highest risk. PFM1 has the highest Risk Priority Number, the factors that can be reduced are Occurrence and Detection. The recommended actions to reduce the RPN, from a process point, is for an additional task for a safety notice to be added. This task would emphasise the potential mis-fitment that is possible, making the fitter check after every installation and stamp to verify his work. This safety notice can stay active until the quality inspector inspects and stamps the document as well. The reduction in Probability of Occurrence would require a design change. PFM3 recommended actions for reduction in occurrence is that supply conduct a weekly kanban check. To reduce the detection score, an inspection by the quality inspectors should be added to their script. PFM2 recommended RPN reduction action, would be to have a daily torque check of all torque wrenches. Torque test benches would provide the user and company confidence every day, that the equipment used is within calibration tolerance.









[bookmark: _Toc157453178]Conclusions
In conclusion to this report, it shows the potential failure mode of the process of fitting the brake pin securing plate and with the RPN shows which to prioritise, from highest to lowest in risk. Recommended actions are suggested on how it would reduce the occurrence and detection score to reduce their RPN. The FMEA has shown that it is a good and effective tool in mitigating risk, but this tool may become less clear if there were different figures in the severity rating. For example, RPN’s may score higher on a subject that have a lower severity score due to a higher probability in occurrence and detection. This would result in the team requiring managing what risk would be deemed greatest, severity or RPN?
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Introduction

This report is to show the findings and the process of conducting the Failure Mode and Effect Analysis (FMEA) carried out. The FMEA has been carried out on the process of fitting a brake rod securing pin plate during the assembly process. The FMEA was carried out by a team from all different departments bringing experience and knowledge to creating a more accurate review and ensuring that the engineering code of conduct is adhered to.  “The distinction between technical knowledge in various fields and the methodology of an FMEA execution offers the advantage that the experts from the respective fields only offer their technical knowledge free of any methodical considerations” (Bertcshe, 2008) 





Aims and Objectives

To review the risk and mitigating factors to the process of fitting the component during its assembly process. While providing recommended actions to reduce the risk of failure and improve safety and productivity, allowing risk priorities to managed.  

 Aim of the method is to recognize the risks and weak points of the process as early as possible to enable execution improvements in a timely manner (Bertcshe, 2008).

Image above of the brake rod securing pin and plate. (General Dynamics CAD image)
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Table of the FMEA 

Summary of Key Findings

PFM1 has a score of 6, the plate can only engage the pin in one position, when rotated it can be fitted but won’t secure the pin. PFM2 has a low occurrence score of 2 as the torque wrenches on the shopfloor are always within calibration dates and are inspected annually. PFM3 has a score of 3, a low, the factor that has prevented a lower score, is due to the size and the volume of washers in the Kanban. PFM1 and PFM3 detection score is at 8 since it relies on a general visual inspection by the quality inspector, this was scored as per matrix criteria table.  PFM2 has a score of 9 as an annual check of the equipment doesn’t 100% guarantee the serviceability of the equipment, unless the bolt sheared, the operator would have no visual indication of a failure

Mitigating Actions

1 - PFM1 The recommended actions, additional task for a safety notice to be added. This task would emphasise the potential mis-fitment that’s possible, making the fitter check after every installation and stamp to verify his work. 

2 - PFM3 recommended actions, carry out a weekly kanban check and an inspection by the quality inspectors should be added to their script.  

3- PFM2 recommended action, daily torque check of all torque wrenches. 



Methodology

To ensure that the risk is managed correctly the process potential failures have been scored using the company’s risk ranking table. The process of fitment of the locking plate is part of the braking system, therefore any failure in which the pin could become detached is a severity 10





Component Function

The securing plate secures the pin that connects to the brake rod to the vehicle’s brakes. The Rod connects the drivers brake pedal to the brake friction pads. “When the brakes are applied, the brake pads press against the brake discs. This generates frictional forces, the level of which can be controlled by the driver by the pressure applied to the brake pedal” (Kost, 2014)
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Personal Development Plan     Name   –   Gethin Dyer Davies     Degree  –   Mechanica l   Engineering   Previous Qualifications  –   IMI Level 3 Diploma in Light Vehicle  Maintenance   and Repair   Previous Experience  -   Vehicle Mechanics (Production Support  Engineer)       NOTE  -   Add more rows i f   necessary      

Goal  Objective  Resources Required  Measurement  Target Date  

Greater/Improved   understanding of  efficient and safe   production  process   LCS Level 1A  –   Six Sigma Yellow  Belt  Lean   Six Sigma   Trainer /Course  Pass  18 / 12 /24  

Graeter  understanding in  health and safety  and risk  management  Institution of  Occupation  Safety and  Health  Qualification  IOSH Course  Pass  0 1/0 1 /24  

Improve  understanding of  Manufacture  Engineers inhouse  process of work  instruction   creation and  validation  To  enhance  understanding  and allow  improvements  to be made  reducing the  risk in failure.  Meeting/Shadowing  Inhouse Mechanical  Engineers  Improvements   in  Work Instruction  quality, P roduct  quality and   production  down time  28/01/2 4  

Increase ability to  detect failures  before product is  received by the  customer      To reduce  defects on  products  received by  customer  Quality  management and  process, shadowing  and review and  learn from Quality  Department  Snag found  during quality  inspection raised  and Snags  reported from  customer  decreased  20/01/24  
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Personal Development Plan



Name – Gethin Dyer Davies 

Degree – Mechanical Engineering

Previous Qualifications – IMI Level 3 Diploma in Light Vehicle Maintenance and Repair

Previous Experience - Vehicle Mechanics (Production Support Engineer)

		Goal

		Objective

		Resources Required

		Measurement

		Target Date



		Greater/Improved understanding of efficient and safe

production process 

		LCS Level 1A – Six Sigma Yellow Belt

		Lean Six Sigma Trainer/Course

		Pass

		18/12/24



		Graeter understanding in health and safety and risk management

		Institution of Occupation Safety and Health Qualification

		IOSH Course

		Pass

		01/01/24



		Improve understanding of Manufacture Engineers inhouse process of work instruction creation and validation

		To enhance understanding and allow improvements to be made reducing the risk in failure.

		Meeting/Shadowing Inhouse Mechanical Engineers

		Improvements in Work Instruction quality, Product quality and production down time

		28/01/24



		Increase ability to detect failures before product is received by the customer





		To reduce defects on products received by customer

		Quality management and process, shadowing and review and learn from Quality Department

		Snag found during quality inspection raised and Snags reported from customer decreased

		20/01/24









NOTE - Add more rows if necessary






