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Risk assessment are used to assess all the possible risks or actions in the running of a company and its workplace; this is evermore present when working in a physical engineering background; such places could exist as the assembly line in a production factory, to tools in workshops which are needed for the assembly, to the prototyping and the testing stage before a vehicle or product is put into production. It is important that all engineers understand this, and everything else to avoid accidents, serious injury or near misses.
This assignment investigates the risk assessment and all their features in a bid to keep all the employees of these places safe. This assignment will look at Failure Mode and Effect Analysis (FMEA), both in the initial and post-mitigation sides of protection. It will also look at the risk priority number, which should tell which particular risk is the highest priority and which is lowest and the mitigating action that needs to take place.
The Health and Safety Executive (HSE) set standards at which risk assessments are drawn to mitigate the risk and impact of accidents. In addition, the Institute for Mechanical Engineers (IMechE) plays a part in how risk assessment are processed, and how safety is viewed to society within the engineering background. Furthermore, there are other engineering institutions involved in health and safety, for example, The Institute for Electrical Engineers (IET), The Institute for Civil Engineering (ICE), The Institute for Chemical Engineers (IChemE) to name a few. All institutions have guidance and information for each business in all these areas. 
Health and safety risk assessments are being reviewed by the process engineer in order to investigate any potential weaknesses and points of failure in the assembly line of a large vehicle manufacturer, with a view to putting in place corrective actions.
It is imperative that all engineers understand health and safety because dangerous risks should be mitigated with the aim of preventing serious accidents or death. These may be risks associated with operating heavy loads, operating heavy machinery and handling harmful chemicals. These could lead to potential illness or life-threatening injury. Accidents or injuries can cost business’ time, money and their reputation, and more importantly their workers too (Queen, 2019).
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FMEA is contained within the design specifications for a new product. This contains a detailed analysis of all parts of the new product. FMEA reduces the number of severe or minor accidents in the workplace. The impact of one fewer employees' costs businesses thousands. Factors to consider:
· Processes to keep employees safe.
· Processes to update when products changes.
· Plan for the impossible/unplausible.
FMEA assessed so that the product can go to market. This process does not require any further checks as all the necessary checks are carried out in the process, testing is still carried out after the process to check nothing was missed. FMEA is carried out in 16 steps (James, 2016).
Risk assesses products so they can go into the marketplace safely, thereby, allowing for all areas in such an industry to mitigate accidents, this can happen by:
Machinery risks are taken care of:
· Maintenance of all machines – daily inspections, regular servicing, regular auditing.
· Safety guards and safety equipment – safety mechanisms, emergency stops and guard - correctly installed, correctly working, require regular safety inspections.
· Training – everybody is fully trained/licenced.
· PPE/clothing – appropriate PPE is implemented in designated areas – safety specs, ear protection, head protection and foot protection - make sure employees are not wearing lose/baggy clothes, jewellery and gloves.


Vehicle risks:
· Site rules are easy to understand and traffic rules are clearly planned.
· Keep pedestrians away from site traffic.
· All operators’ vehicles are safe and operated by licenced professionals.
· Forklifts are suitably serviced and licensed. 
Slips, trips and falls:
· Risk assessments are carried out.
· Spillages are fixed and cleaned away to avoid accidents. 
· Dust is cleaned away and humans are protected against dust with masks.
Electricity:
· Equipment is replaced before it becomes too old and too worn.
· Circuits and systems are regularly serviced to check for issues and faults.
· Training is carried out on new and old equipment.
· Trained professionals only work on the electric circuits.
Manual handling
· Training. 
· Environment.
· Sharp edge (Queen, 2019).
FMEA – quality of automotive parts:
The FMEA process starts by looking at all of the possible outcomes and deciding the processes for a design project specification. FMEA finds all the failures and successes for all the possible outcomes. These risks are prioritised by the most dangerous outcomes to least dangerous outcomes. Spotting the problems before they occur helps the development, production, assembly, transportation, and effect on the environment.
Design failure and effect analysis: evaluating the design before future stages.
Process failure and effect analysis: Evaluating the manufacturing, assembly, testing before retail (Intertek, 2021).
FMEA also analyses the life cycle of a car. It then reviews and processes of how a vehicle will be used throughout its life and whether it is used for things beyond its purpose. It then looks for weaknesses and failures in the design to see how to improve and reduce these faults and failures from happening.
FMEA then ranks these areas on a one to ten scale, with ten being the worst and one being the best; this is called the rank priority number scale (RPN). These values are then added together to find the worst and best items. Then finally, an action plan can be put together with a final plan implemented afterwards (Automotive Engineering HQ, 2014).
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Table 1-FMEA Initial 
As can be seen from Table 1, 
Finding one: Hoist failure
· The likelihood of occurrence is even; this is because the hoist is used regularly when carrying heavy objects, such as a car door or a car dashboard. 
· The severity is eight as it could if broken seriously injury the worker and the vehicle that is being worked on. 
· The detection would be high as the machine would fail and drop the object.
· The risk priority number is 16 which quite high and therefore needs to be fixed. 
· To reduce risk a service on the hoist is carried out on a weekly basis. 
· Checking the hoist on daily basis reduces risk by checking for issues.
· Training staff properly helps them use the hoist correctly and to recognise any problems too.
Finding Two: Material defects
· The FMEA for material defects is high; this because if not spotted it could harm the end consumer the most.  
· The likelihood of occurrence is high because old pressings get worn out as lots of different vehicles are manufactured making it a high eight.
· The severity is (ten) high because of the poor-quality pressing consumer could suffer serious injury or death. 
· The risk priority number is high at 24. 
· This defect could occur at number of stages before the consumer purchases the car. The testing machines at end of the factory, shake down run track outside the factory and the dealer test drive. 
· The mitigating factors dictate that good quality control is required; this means the defect would not get beyond the pressing shop. 
· Servicing the hydraulic press or manufacturing new machinery.
Finding three: Incorrect parts risks
· Likelihood of occurrence was a seven; this quite high because a component going into the incorrect box for a different item. 
· The severity is ten, which is high as this could be an important control or switch that does not operate it as it should.
· The likelihood of detection is five which is quite low; this is due on the surface not looking dissimilar to the other. 
· The risk priority number is 22 which is high due to the risk of the end user leading to serious injury or death. 
· The mitigating factors, appropriate staff training takes place to make sure the staff know each part from another.
· Staff know the items for the next vehicle on the production line by having a specification sheet, also they check the items before sending them off.
· Quality control has the appropriate training to pick up the previous error before it goes to market.
Finding four: CNC machine faulty 
· The CNC machine is faulty though has a low for the risk priority number at 17, showing that the issues could be solved quicker.
· Likelihood - it could quite easily break due to being used almost all the time. There are number of factors for such as end mills, lathe tools and vices. 
· It could be major problems, such as the motors and gearboxes in the machine.
· The severity is seven because if this breaks then certain item cannot be made; this stops the whole process. 
· The detection is easy because it can be heard and seen if it is faulty. 
Finding four: Quality control 
· Quality control RPN is 24, which high because errors associated without it would be very bad.
· If the quality control is inadequate, then the faults are passed on to the end users; this is liable to serious injury or death.
· The occurrence (four) is lower because the process of checking is still being done but to an inadequate standard. 
· The severity is high, as if important items such as steering, brakes and seatbelts are not checked, it can be lethal.
· The detection is quite low as it can be difficult to see if all components look correct.
· This is a serious risk which could lead to serious injury or death. 
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The second part of the FMEA is the Post-initial stage in which the mitigating action has been implemented, and the previous scores are adjusted to reflect the changes.  The factors have helped reduce risk and this allows a prevention of a lot of accidents. 
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Table 2-Post Initial FMEA
Finding five: Hoist failure
· RPN from the Post-Initial FMEA (13) is much reduced from the previous FMEA (16).
· Implementing the mitigating factors of servicing regularly, using for intended purpose and appropriate staff training has reduced the risk. 
· The occurrence, severity, and detection have also been reduced. 
· But there are still some risks such as component failure, poor concentration and positioning error.
Finding six: Material defects
· FMEA decreases in risk RPN from 23 in the initial (FMEA), to the post-initial (FMEA) of 14. 
· This is because there is a quality control stage after the pressing.
· Servicing the presses has been implemented; the likelihood of damaged material is less likely to reach the production line.
· The occurrence numbers have dropped from 8 to 3. 
· The detection of the panel would be found during the new quality control stages.
Finding seven: Incorrect parts
· FMEA shows a high reduction from an RPN of 22 in the initial, to 15 in post initial.
· The mitigating factors add, quality control at the suppliers and the addition of specification sheets.
· Staff training was updated and improved to help reduce risks.
· The occurrence reduces from 7 on the initial FMEA to 4 on the post initial FMEA.
· The detection increases as the quality check and staff training improve.
Finding eight: Faulty CNC machines
· RPN lowers after mitigating factors were implemented reducing risk in production factory. 
· The RPN number has reduced from 17 on the initial FMEA to 12.
· The occurrence is lower due to the servicing of tools and machinery items. 
· The detection is higher because regular background checks occur. 
Finding nine: Quality control 
· The RPN has reduced to 14 on the post initial (FMEA), from 24 on the initial (FMEA). 
· The occurrence of dangerous items is reduced due to a team on quality control. 
· The detection of a problem increases as people check for issues.
· The risk is still there because things can be missed in quality control.
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In conclusion, using FMEA allows there to be fewer risks in the workplace. FMEA is a risk analysis program that analyses and ranks possible risks. Thereby, allowing mitigating action to take place, making the workplace safer. Such as new and existing methods to reduce risk in the environment. This could be the servicing, auditing, quality control and staff training.
Once mitigating factors are considered and implemented, the FMEA can be updated to lower risks once more. FMEA should not be considered as a one-time situation because health and safety constantly changes.  
When the health and safety teams conduct an FMEA, in a production factory, this is done to try and eradicate the causes and failure within this environment therefore reducing risk (IsixSigma, 2021).
FMEA process can only protect the same way each time; this means areas could be missed as the mitigation dictates one thing but misses and fails to meet another. FMEA is only as good as the people who carry it out, so there is a human error factor. FMEA also can fail when a project evolves; this is due to the change in requirements that FMEA does not involve (Dushyant, 2021).
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