FMEA investigation
Abstract:
This report will talk about why FMEA investigations are important for car manufacture companies. It will present you with the findings from the risk managements investigation, the failures found in the company assembly line. The risks of this failures and solutions for them. The report explains what an FMEA is and how risk management is being done and what the results from it come out to be.
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[bookmark: _GoBack]Introduction: 
Today I will be assessing the assembly line processes used in a large vehicle manufacturer. My role is to assess the assembly line processes that the company is using. I will be looking at any weaknesses or any potential areas that are likely to fail and apply corrective actions to eliminate them. I will also be conducting tests for a failure mode & effect analysis (FMEA) for the assembly line processes.   Risk management is very important for engineering companies because without it the company would not be able to set their goals and objectives for the future. The goal of risk management is to help companies to take only the risks that will help the achieve what they want while keeping all other risks that could hurt their business under control. 					          The aim of this investigation is to find risks in different working stations in the factory and to apply suitable solutions to eliminate them. This will help the company to decrease any possibilities of a failure of their products in the manufacturing lines. This will also allow the company to save money that could help them adjust their product or even make it better. The risk management will also allow the manufacturing lines to be a safer place to work as with the measurements put in place that will massively decrease any risks of machine/product failures during manufacture.

Research:
Why is risk management important in these big car companies you may ask? Risk management is important because it allows the company to identify and to respond to the inherent uncertainties of managing a complex company and their assets inside and outside of the company. This allows the company to look at all their areas of work and assess the specific risks and create a strategy to deal with those risks. An example of a risk that a component could fail or the machine that is responsible for that component that can be found in a car manufacture company is for example a brake calliper mounting bolts not being torqued to a correct level. This is just one example of a problem that could be occurring in the manufacturing line, if a mistake like this is not quickly dealt with it can bring a big decrease in profits that the company accumulates from well assembled cars. This isn’t the end of how much damage this one mistake can cause to the company, if a wrongly assembled car leaves the company and the failure of that component causes the driven car to crash and the occupant of the car is injured or killed. The company will be a fault and would have to pay for all the damages caused as well as check if any other car produced at near times to the car causing the crash has the same problem of wrongly assembled parts. This relates to the “Institution of mechanical engineers (IMECHE) code of conduct” that all car manufacture companies have to follow. From the research that I have done the IMECHE code of conduct states that the companies are obligated to
· Protect the members of the public
· Protect IMECHE members
· Uphold the reputation of the institution and the wider engineering profession
That’s why car manufacture companies invest in risk management investigations to be performed in their companies and for the solutions for them as they can be a significant factor for the company to save money. 



This is just the beginning of risks that can be affecting the company, they just show what may happen and predict when they will happen or in what place. The goal of these investigations is to implement the right mechanisms to properly react to the findings before they start to affect the business in a negative way. In order to have a completed plan in place for any circumstance, car manufacture companies must repeat the risk management process constantly to revaluate their risks in the company. This is because these risks come up with every different car/car part produced, every car/part fluctuates and changes differently in each car. Data gathered from the company is a key component for risk predictions, this offers a clear picture of what areas have vulnerabilities. This allows the company to create backup plans or alter already existing plane to lessen the profit blow on the company. This means that the company can be more resilient to changes and threats that might occur in near future. This was described in the “risk pulse blog” that provided me with information on how a transportation companies deal with similar problems to the company where I will be conducting the risk management analysis.

[image: ]Figure 1
From figure 1 we can see how the risk management plans can be carried out in a car manufacture company. This figure 1 just shows a simplified way of conducting risk management plans but in reality, these plans are much more complex and should be carried out by specialised outer companies to assure the best results for the company. 









Initial FMEA:

The first failure mode & effect analysis conducted in the company has been finished and here are the results I would like to present to you. There were not many risks found in the braking component installation process sector, but I have found some of these risks to be rather dangerous causing the company to lose huge amounts of interests. There were also risks that were not severe but needed a quick solution, so they do not get out of hand. Here is the table with my first results from the initial FMEA done for the company:
[image: ]
Incorrect brake disc size installed:
Starting from the lower risk failure modes I have picked the incorrect brake disc size to be the least one to occur because if the worker is well trained and knows how to correctly assemble the parts, he should instantly pick up that the disc size is too big or too small for the car he is working for. The worker should know exactly what the correct size of the disc should be, there are sometimes mistakes made but a different size disc should not fit correctly with the other parts of the brakes. There is also an overall check of the car at the end of the car assembly. This means if the wrong size disc is fitted on the car, it should be found by the worker checking the car, as well as the car being tested before leaving the company. If this failure is not found and the car ends up being sold to a customer, the part can be then easily found and fixed by any mechanic shop in the city of the occupant. That is why the rating of this failure is low as it is not dangerous or life threating for the costumer of the company. That is why the risk priority number is low because of the possibility to eliminate the failure without any risk and by any mechanic, this should only flag the company of a possibility of such failure happening.







Brake pads installed in wrong orientation, with friction material not contacting disc surface:
The second lower risk failure mode that I have found during my investigation is the brake pads that were being installed in wrong orientation. A quick solution for this problem is to test each of the brake pads before installing them onto the car. A test can be done on a machine which will simulate the car braking, meaning that the worker can then check if the brake pads are working correctly. Checking if the pad is turning in the correct orientation as well as checking if the disc is contacting the surface. If the requirements are not met the part can be returned and fixed. Personnel should then check the machine that is assembling the part and check if this was just one anomaly or is the machine wrongly configurated. If this failure is not quickly reacted on it can lead to big expenses for the company, the quicker the failure is found the better for the company as they will not waste any more of their expensive material that is being used to produce brake pads.
Brake calliper mounting bolts not torqued to correct level:
This failure takes third place as this failure is hard to detect if not looked very carefully. This could be caused by human error, if the machine is not correctly set up before the assembly line starts the mounting bolts will not be torqued to the correct level. After the component leaves the machine to be put on the brakes it is hard for the human to spot the mistake like little mis torqued level of mountain bolts. That is dangerous for the company as this component will fail soon or later causing an accident on the road as the occupant of the would not be able to control the car if it is going at high speed, this can be a injuring or deadly accident putting the company in a very bad place. The best that it can happen with this failure is just damaged to the car but this will still be a huge problem for the company as they will have to then fix the car for the client as well as check any other cars that left the company in the similar times. A fix for this problem would be to just assign a suitable member of staff to check the machine and the components regularly, this little investment in another member of staff is just a little cost which is much better than what could happen if this is not checked.
Brake line fitting not fully tightened:
This failure is one of the most dangerous for the customer if it is not found on the car before it leaves the company. This failure takes the most dangerous place because of the importance of that component for the full braking system on the car. If the brake line is not tightened properly, it means it is most likely to become lose in the near future. Without this brake line correctly working the braking system will fail causing and accident as the customer will not be able to stop the vehicle on the road. Death of the customer caused by the company will attract much negativity towards them and will cost the company much of their profits to fix this issue not just in the company but for reclaiming their good name. My solution for this would be when the car is completed there should be a check over done on the car to check if all components are in the right place and if they are fitted correctly, especially such important ones like the brake line. 



Post-Mitigation FMEA:
[image: ]
From the post mitigation FMEA we can see that the risk priority numbers on all the found failures from the first FMEA have dropped down by quite a significant number. This means that the FMEA was successful but there are still slim chance of these failure happening, this is because there will always be a chance for human error and that cannot be eliminated even if the machines are doing most of the work. The failures are much more limited now allowing the company to continue what they are doing as well as increasing their profits allowing for them to produce much better products in future. A well-built car with little failures from time to time with make a very good name for the company in the automotive world. 

Conclusion:
In conclusion the FMEA investigation was successful as I was able to find failures that were occurring in the company and I was able to apply correct solutions to drastically decrease the negative effect that they were having on the performance on the assembly line. It is very hard to eliminate everything from the failures that I have found but the improved mitigations should be enough to eliminate any financial loses that the company could have going forward. The effectiveness of the FMEA is very good and has helped the company a lot, they are now able to assemble their cars without a chance of one of the components of the car failing. The company should repeat the same process of risk management as well as the FMEA investigation as it will only be beneficial for them, reducing any costs of potentially failing parts or accidental refunds.
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The will always be the chance of a human
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The brake line fitting should always be checked by a
10 specialised staff. This is a very important part of the car
and it should always be a priority check.
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Mitigating Actions Recommended

Carefully set up the machine for the correct level, the
brake caliper should be check after leaving the machine.

The worker should carefully check if the disc size is the
correct one for the car that he is applying it to.

Make tests on the brake pads after they leave the
machine. Tests should allow to see if the brake pads are
working correctly and if any parts are lose.
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