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1.0) Introduction

Making sure the automotive sector is as safe, clean, efficient and hygienic for all its working population under the umbrella of IMechE & HSE governance as well as the equipment, software, tools and final products firms produce & maintain is paramount to the success of the mobility industry & if not more importantly the respect, status along with trustworthiness that all who is involved works for the greater good, by following the 4 main ethical initiatives set out by the IMechE. These are:
· Practice competency & maintain current as well as update skills. 
· Act with respect and integrity of society.
· Sustainability
· Leadership in engineering
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In this document, the suitability of FMEA (Failure Mode & Effect Analysis) of brake production & fitment are risk assessed. This will be investigated with supported by the code of conduct from IMechE & HSE including other examples of failure &/or sources on securing health & safety in the workplace, other forms of risk management will be researched. 
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2.0) Failure Mode & Effective Analysis
FMEA is a table with values used to roughly estimate the severity, occurrence and ability to detect if an error has happened in certain scenarios either causing harm or failure to either the employee, product, tools & equipment or the company/industry’s moral appearance, reasons & improvements to mitigate the problem as well as what could go wrong, whether a wrong part is issued or the unthinkable mortality (death) all theoretical situations are risk proved.
In this study the brake production assembly will be assessed on known possible risks, this section will evaluate the initial FMEA report assigned (Table 1), followed by reasoning on what may go wrong including what remedies can be put into place to rectify day to day production hours. 
2.1) Table of Results
Table 1
The highlighted data shows what procedures are more (Red) or less (Green) subjectable to stall production or cause damage to staff or assets, the most problematic potential failure mode is wrongly oriented brake pads this as it can have the most catastrophic danger to the customer, with nearly zero braking efficiency and possible damage due to accident or part reliability due to overheating or stress on components to stop to a halt, the least serious scenario is the incorrect brake disk being supplied to a specific model, as it can create delays at most in the assembly line as the part won’t be able to fit components its not designed for.
The risk priority number (RPN) is the figure engineers & management look at to define what areas need improved the higher the number the more expectation of injury or damage will occur during this task, the RPN is calculated by giving numerical values in 3 categories multiplied together with the greater number becoming the most severe.
	Failure Mode & Effect Analysis 
	
	
	
	

	Potential Failure Mode
	Likelihood of Occurrence
	Severity
	Likelihood of Detection
	Risk Priority Number (RPN)

	Incorrect Torque on brake calliper mounting bolts
	6
	7
	4
	168

	Wrong sized brake disk installation 
	3
	5
	6
	90

	Wrong orientation of brake pad friction material 
	7
	9
	3
	189

	Not fully tightened brake line
	4
	8
	5
	160

	Incorrect amount of copper grease applied
	8
	6
	2
	96

	Brake fluid not filled correctly 
	5
	8
	4
	160


                                                                                                                                                              (Table A)


2.2) Causes, Issues & Rectification

In this section each failure mode will be investigated with what can go wrong with the brake assembly department, the report will go on to document how & why failures occur and what can be put into place protecting all aspects of the manufacturing process.
Incorrect torque on Calliper mounting bolts due to non-calibrated torque wrench can cause damage to calliper bolts themselves (stripping the thread/rounding the bolts) or a loose fit meaning othe components can’t be fitted correctly extending time and expense. If this reaches the customer it can become an ineffective part bringing uneven wear to the brake pads, reducing stopping power or the bolts coming loose possibly causing fatality or at least displeasure and respect toward the manufacturer. Specific already set up equipment such as having the right torque setting displayed on torque wrenches or pneumatic/electric tools by each part fitted in sequence of installation with regular training & checks can be used to reduce the likelihood. 
Wrong brake disks can be somewhat of a small factor of hindrance due to a wrong fitment increasing time & money to replace the damaged part if forced or an ill-functioning braking system being replaced with new parts. If the disk is wrongly supplied 
Braking efficiency altered
Cost of parts (material/ manufacture)
Labelled inventory
Different bay/storage of disks for different models
Organised fitment sequence

Wrong pad orientation 
Little to no stopping ability (accident/increased wear)
Time/cost if fault is detected
Reliability/respect of the manufacturer
Part design- 1 way fitment
Checks before moving on
Step by step build

Not tightened brake line
Injury (loss of brake pressure)
Fluid leak (time/money)
Reliability/respect of manufacturer
Specific tool/locking mechanism
Check’s operation/fitting
Organised process

Incorrectly applied copper grease
Overheating/seized components 
Contaminated components 
Waste money
Training/checks (camera recognition)
Robots spray on components
Already applied to parts

Incorrect brake fluid filling
Lack of brake pressure
Too much pressure causing leaks/ damage
Injury/damage due to chemicals
Training/ checks (operation)
Exact amount given 
Specific tools/machines
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Product/component testing & development (all design/production aspects)
Recalls
Failure investigation
Legislation (health & safety/ design & materials) 
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