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	Question 1

You rightly say that the fact that Ford are to cease production in Bridgend limits the implementation phase of this project.  As such, how will you ensure that your recommendations are seen and implemented within the company?

Question 1 Response (maximum 200 words)

The recommendations of my project are currently being added to the global Ford, improvement database, which allows other plants to easily access my suggestions, however, more work needs to be done. Communication is a very important tool in ensuring that the recommendations are acknowledged by senior management at Bridgend and other Ford plants worldwide, therefore, a conference call has been arranged involving engineers from the Dagenham, Sanand and Taubate plants. I will be discussing the RCM project that I have carried out at Bridgend and the improvements on availability, reliability and cost that can be achieved, if my recommendations were implemented. The aim will be for them to apply my recommendations to the dragon project at their facility and change their maintenance schedule . I will also be discussing the initial costs of implementing the project and answers to objections that might be brought up by their senior management. Additionally, I will be emailing the engineers vendor information, my contact details, and the equipment manufacturers information. Finally, I have arranged a meeting with Bridgend senior management to present my findings of my report and suggest how some of my recommendations could be utilised on other production lines in the plant. 





	Question 2

Looking at figure 6, what do you think was the reason for the significant drop in JPH in Jan 2019?

Question 2 Response (maximum 200 words)

I believe that the sudden drop was a result of a lack of planning by the company due to a combination of reasons. The first reason was the machine vendors contracts. This required all vendors to remain on the dragon line at Bridgend for an entire year after the first component was manufactured. The role of the vendors is to take a leading role in problem solving and analysing faults on the machining lines, therefore, when their contract expired on December 2018, the fault finding was transitioned over to the Dragon maintenance team, starting on January 2019. This exact period, also coincided with the introduction of a new shift of Dragon employees, which required intensive training, shadowing the previous maintenance shift and learning the entire process. The combination of the two, resulted in inexperienced maintenance personnel, fault finding on complex machines, whilst attempting to train new employees, and I believe this resulted in shift of focus away from production and daily targets. As a result of potential knock on effects to the internal assembly line and the external assembly plant in Valencia, the company decided to extend the vendors contract for an additional three months to help with the transition.






	Question 3
Explain concisely three issues that the company needs to address in order to implement preventive maintenance successfully in the long-term.

Question 3 Response (maximum 200 words)

To enable a successful, long term preventative maintenance strategy, Ford first needs to address and change their continuous 1st and 2nd generation of maintenance practices. This is the approach of ‘fix when broke’ and overhauling equipment at fixed intervals. As seen in the main report, the equipment will  follow the bathtub curve, which leads to early infant mortality failure rates and a reduction in availability. The second issue is the negative culture and attitude that surrounds the preventative maintenance schedule. Supervisors especially, have always promoted the importance of high production and hitting targets, therefore, any machine stoppages for preventative maintenance, is seen as a hinderance to production. As a result, supervisors are very reluctant to stop machines and provide a timeslot for these tasks to occur. This issue and mindset needs be changed for it to succeed. The last issue is the initial costs of new equipment and assets needed to properly implement the maintenance. The Dragon line is compared against similar lines using a metric known as ‘cost per engine’, therefore, not only is extra cost a negative suggestion, but high initial costs of new equipment such as thermal imagining cameras, are perceived as unnecessary on a cost-effective line.







	Question 4
In terms of  the quick valve failure problem what would be the operational and environmental consequences of this failure to the business?

Question 4 Response (maximum 200 words)

A common quick valve failure is delivering an excess volume of MQL oil which can be extracted through the keller system and released into the internal atmosphere. This is a hidden failure and does not comply with the COSHH regulations (2002), that requires Ford to control the concentration of a hazardous substance in the air. Another environmental consequence is the excess oil accumulating in the sewage system. As the component is transported along the conveyor system, excess oil drips and amalgamates in the sewage and can deposit into nearby streams. The Environmental Protection Act (1990) prohibits this. A high volume of oil can lead to operation failures in terms of product quality, cost and customer dissatisfaction. The cost of oil is £11.50 per litre, therefore, an excess volume per machine has an indirect detrimental effect on the cost per engine. Product quality is also reduced due to the dilution of wash media which contains engine preservation properties and this leads to future customer complaints, low satisfaction and high warranty costs. Other operation consequences stem from other failures such as low oil volume. There is a risk of snapped tools leading to a decrease in machine availability and reduced production volume.







	Question 5
When maintaining hydraulic systems what other types of inspection could be carried out to assess the current condition of the system.

Question 5 Response (maximum 200 words)

Even though mechanical checks are important, electrical inspections should also be considered. This includes using a multimeter to check the resistance across a solenoid or utilising the thermal imaging camera to check that solenoids coils are not overheating. To check for potential wear in the pump, an electrical inspection such as measuring the drive motor current draw is important. This involves using a mulitmeter to check that the draw of current is not reducing over time which could suggest gear wear in the pump or high oil contamination. This type of inspection can prompt a planned maintenance period whereby the pump can be changed before a breakdown occurs. A crucial yet overlooked inspection is a visual check of the condition, length and position of the hoses. The erratic movement of the machine can lead to blistering or rubbing which can lead to a leak, therefore, it is important to regularly check for places of wear. Cavitation is a huge problem in hydraulic systems. Inspection for high noise or vibration can find sources of aeration, a plugged suction strainer or excessive drive revolutions of the motor that can suggest that its speed is higher than the rating of the pump.
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