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In this technical report, we will discuss the relevancy of risk management to the manufacturing sector. This includes a review of the appropriate legal considerations governing sound engineering processes. This is going to be based off of my own area of work as it is a constant in everyday activities. The aim of an FMEAs or (Failure Modes & Effects Analysis) are crucial as they allow you to streamline the task of finding risks inside the workplace and what to do to control them. This is pacifically important when around heavy machinery such as milling and turning machines as they have a lot of moving parts that may turn hazardous if nothing is set as a control. Everyone in the workplace should be aware of the risk management system as it impacts us all at some point in the manufacturing process, weather its maintaining an A-frame from malfunctioning to having the adequate PPE for the job at hand. This will all be scored based on the risk and consequence of the activity going wrong.
 In FSG, we manufacture tools that produce foil trays and cutting tools. This can vary from 60micron thick to 20mm thick material. We often rely on equipment such as A-frames, fork-lifts and other heavy equipment. It is essential to keep hazards at a minimum. We sometimes use a FMEA to help control and predict anything that may cause harm or danger to those around. This allows us to put a control to better mitigate the chance of harm. Machines such as Milling machines and lathes are constantly under risk of failure and that is why we must have much control measures to prevent any serious harm. An example is an emergency stop to the control panel of any CNC and non CNC machine, secondly a containment box around the chuck and tooling of CNC machines to mitigate the harm it would cause an operator encase the material came loose. These are all found by using some sort of tool. An FMEA (Failure Mode & Effect Analysis) is a good way of identifying, analyzing and controlling a hazard. A milling machine is the scope of my FMEA and will show the hazards, control and effects encase anything was to happen, this will then be scored varying from the outcome of something going wrong. We would then multiply it by the score of the control factor that will give us an end score and will be ranked from most to least dangerous. Another way of analyzing group data after undertaking an FMEA is doing a Pareto Analysis which groups the data together with statistics such as time and the number of accounts it has occurred. This would then be stored in a table and projected as a bar graph. We would then take the total number of accounts and then work out the percentage a certain scenario has occurred. The percentage is overlapped with the bar graph as a line graph which shows the 80-20 statistic. For example- 80% of the incidents may only be rooted from 2-3 scenarios which could then be further analyzed and refined. This tool was also used when looking at milling machines and sowed 80% of scrapped jobs were due to incorrect setup of the tooling and setup sheets are now put with the job drawing to allow the programmer and setter to better communicate what the simulation compared to the workshop floor should be. Anything from tooling inserts from various materials such as aluminum to Inconel. Datums and plains are also shown so the tool paths cannot clash in any way.
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This is an FMEA made for milling operations that are now common practice in the workplace. Since implementing the control we can see the trend of incidents decrease dramatically. Even if this has not occurred yet, the FMEA can prevent any major incident from occurring that may cause major harm or death to any operators. This is why it is essential to keep in touch with the operators on the workshop floor as they are seeing first hand what the complications to each new job are and so the setting sheet should be changed according. For example if it is a new tool path that has not been run yet, we can simu-train the operation in a simulator, or dry run the operation above the job to make sure that there is no immediate or sudden movements that are unsafe. You could also updating their skills as stated in the IMechE guidebook, as new tooling and tools will have to be used. By making them a skilled worker in the area this will boost confidence in their ability to accept and execute jobs, this will also teach them what a hazard would look like when using the software or tool in a day to day occurrence. This goes back to carrying out an FEMA as you can only set a control to an issue you are aware of. The type of machines that are in use are also a big factor as the newer the machine, the less wear and more up to date the software is. In FSG, we use MAZAK machines that are high quality and have a lot of countermeasures put in place for any hazard that can occur. They are surrounded by a thick metal shield that is air tight when sealed, this doesn’t allow any swarf or evaporated coolant to reach the operator that may not cause immediate hazards, but long term hazards to health. After the investigation was carried out, the running times on mass produced parts were also reduced as the lights out method put in place was also useful as an operator was notified straight away that the tool or insert was missing or destroyed after being beeped. This overall stopped the number of scrapped jobs that were thrown away and instant correction. As shown in articles such as the PMC- PubMed Central shows it also has a applications in other fields such as medical/health and clinical conducts. This is very critical as in medication the margin is life and death, so applying an FMEA shows what could happen in most scenarios and how to control it so it doesn’t happen in practice. The University selected 6 core clinical trial processes, and potential failure modes were quickly identified and their RPN (Priority Numbers) were assessed. This is the same as 6 or more operations inside of an engineering environment, every patient is different as so is every component. This is why FMEA will help reduce or even stop an issue from occurring. 
In conclusion, FMEA is a good template to show how to prevent or stop something from happening that may have negative effects to the process or those involved. As shown in my own research on the milling machines, we can mitigate both by looking at the reasons why a process is failing, what we can do to control that as a mode, the effects of the changes that have been made whether they’re for better or for worse and after all that, re-evaluate to see if the data shows the prediction. This could go hand in hand with a Pereto Analysis to statistically show the outcome as using bar charts and line graphs overlayed to see the data better before and after the change.
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