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Abstract
This report outlines the findings from an eight week summer work experience placement organised by Entrust for the Shell Technology and Enterprise Programme. Monitor Coatings is an industrial company located in North Shields, Newcastle upon Tyne, which predominantly supplies the Aerospace, Oil & gas and Steel industries with coatings which will make their machinery and products more durable so that they have a much longer lifespan than initially anticipated. The company is a profitable small business that could make much larger profits which would help the company expand its operations.
The eight weeks working at Monitor Coatings were used to help the company identify areas where costs could be significantly reduced. This was done in accordance with a list of set objectives that included determining lead times, identifying cost saving measures and finding ways to make the company more flexible to a wider range of tasks. The time was also used to determine how the company uses it time and so data from jobs from the previous quarter had to be collected and analysed thoroughly.

At the end of the eight weeks all but one of the initial objectives had been completed. The lead times and customer response times for products had been successfully identified as well as several areas where the company does not use its time as effectively as it has proved it can. A catalogue of suggestions had also been complied along with the relevant advantages and drawbacks that will hopefully be taken under consideration. If all of the recommended improvements are successfully implemented it is believed that in the long run non profitable tasks could be eliminated and Monitor Coatings’ profits could increase by as much as a factor of two.
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Introduction
Company Background
Many industrial companies use and manufacture products that have to operate in harsh environments and therefore the lifespan of these products might not be as long as desired. For more than thirty years Monitor Coatings Limited has dedicated itself to providing industry with high quality coatings that ensure that the most vulnerable areas of components and products are more durable thus increasing the lifespan of products beyond the initial life expectancy. This profitable small business located to the east of the centre of Newcastle upon Tyne and recently realised that production operations are costing the company more than they should. Therefore the company would like to find ways of reducing the factors that are having a detrimental effect on their profits.
Production Operations
Monitor Coatings offers its customers 4 types of coatings service which are the cornerstones of its business. The company offers a plasma spraying service, robotic plasma spraying, high velocity oxy fuel (HVOF) spraying and Monitox coating. However, only the operations relating to plasma spraying were to be looked at in this investigation as it was this aspect of operations that were seen to be damaging to the company’s profits rather than the other two coating systems. The majority of coating jobs that Monitor Coatings undertake require plasma spraying, but before the spraying can begin the products must be degreased, masked and grit blasted. These three processes prepare the products surfaces so that the coating will only take to the desired areas of the product. Once prepared the products are then sprayed, metallic power is fed along with an inert gas through an electrical arc so that the powder melts onto the surface of the product, protecting it from wear, heat or corrosion. Once coated the product have to be finished and must pass through quality control.
Project Objectives
The following list of objectives will have to be completed in order to successfully finish the product flow efficiency project:
· Observe the various stages of production (up to a week).
· Look at production times for each stage for the last 3 months and determine the upper and lower limits on manufacturing. Relate these times to the charges to the customers (4 to 5 week).
· Identify areas where time can be saved and suggest ideas as to how it can be saved. Decide what investments may be required to implement cost savings measures and determine the relevant payback time (carried out with objective 2).
· Determine the time between the company receiving new quotation requests and new products reaching the production areas (1 week)

· Find out what would be necessary for the company to adapt its operations to make itself profitable in the repair market (1 week).
Project

The most important of the project objectives was to determine the upper and lower limits on manufacturing times for each of the stages of production. By relating these times to the charges to customers it would be possible to breakdown the costs of production. Once this objective had been completed it would then be necessary to look at the areas where time could be saved in the manufacturing process. It was made clear at the outset of the project that this final objective would be difficult to complete within the allocated time.
The first few days were used to tour the company’s facility in North Shields and to observe the onsite operations. The facility is a warehouse on the West Chirton Industrial Estate which is split into two different areas, an office space and a manufacturing area. Once the key aspects of the manufacturing processes had been explained and demonstrated the majority of the placement was spent in the office area accessing and analysing the company’s data. 
The first two weeks of the placement were used to plan the best way to attack each problem and learn about all of the operations of the company. This meant that a lot of time was spent at the various workstations and offices and a lot of questions needed to be asked. The next four weeks were spent rigorously collecting data and analysing it from as many angles as possible in order to identify areas that would be easy to improve. For these four weeks a lot of time was spent on the company’s highly sophisticated shop management software, the potential of which is yet to be fully realised by the entire company. The final fortnight of the placement was used to target these areas that could be improved, all aspects of production were scrutinised to find ways of reducing time and hence costs of production.
By the end of the eight weeks a number of areas where costs could be reduced had been identified. But as of yet none of the proposed measures have been implemented as the management are still considering the report that was submitted to them at the end of the summer work placement.

Conclusions

From the eight weeks at Monitor Coatings a great deal has been learned about the company, its operations and areas where time can be saved. It is obvious that the company does not struggle too much to ensure that its quarterly turnover is greater than its quarterly costs so a profit is made each month. However it is even more apparent that the company could profit a great deal more then they do at the present moment in time. This is due to a failure to reduce manufacturing costs to a level that is not only better for business but is also attainable.
Monitor Coatings relies heavily on business from returning customers but the company actually profits more from unique products or product groups that are sprayed less frequently. About three quarters of Monitor Coatings’ turnover is generated from products that have passed through the production line before so these are the products groups where identifying cost saving measures will have the greatest effect. 
Time spent on operations has been equated into monetary terms to show that as time is wasted on a product the cost of coating rises sharply. Due to the fluctuations in time spent on some regular products there are customers where 80% of the time the company loses money. On similar jobs it was observed that total time spent on production can vary by over 50%. This inconsistency is simply unacceptable as it results in massive loses on some tasks. The company has shown that on some occasions it will make a profit on these jobs provided it manages to keep the production time down towards the lower limits.

It was also found that waste levels can be very high in areas other than time, the company’s efficiency with material also tends to fluctuate greatly too. In some cases almost 90% of the material used in a job is waste. This results in a waste of money on material and a waste of time and resources.
The time between receiving a quotation and the new product reaching the manufacturing area varies greatly. It can vary between 72 hours and one week but depends on the priority of the job, the customer’s willingness to respond quickly to the quotation and the jobs already in the manufacturing area.
Recommendations

It is clear from the data that has been collected and analysed over the last eight weeks that there are many areas where Monitor Coatings could improve profitability. The most obvious way to increase profits is to increase turnover by charging more money for their services or to reduce costs by rejecting non-profitable tasks. However neither of these solutions is at all practical and acceptable over an extended period of time because Monitor Coatings would lose all but a handful of its customers. So rather than attempting to increase turnover Monitor Coatings should try to reduce costs and the best way to do this is to reduce the time that is spent on each product. 
All of the jobs would become more profitable if less time was spent working on them and there are a number of ways to ensure that less time is spent on products. Firstly it would make more sense to spray all of the jobs in large batches, an idea that is currently implemented on a small scale. By making various jigs that can hold batches of products an enormous amount of preparation and spraying time can be eliminated. Although this would require an initial investment in new tooling this sum would become insignificant fairly soon because all of the regular tasks would become profitable. This new tooling could be useful for other products too, helping to save money on some of the one-off jobs as well. Also it would make sense to look at the lower limits of production and try to enforce these as the guideline times for particular products thus ensuring that time spent of products is minimised.
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Left: Jig like this one makes it much easier to spray circular components. This one will help reduce setup and coating times by a factor of 5. Gears and a motor enable the turntables to rotate at a desired speed.
Waste does not affect just time, it is a factor with regards to resources too. A failure to control material waste results in the additional loss resources. That is to say that the opportunity cost of creating waste is the use of machinery and personnel that could be used for production instead. By controlling the amount of waste material the factory processes becomes more efficient. Jigs could help to make spraying more efficient but slowing the process to spray more precisely would result in a rise in costs due to additional time being needed. Therefore recycling material is the most suitable way of limiting waste. An improved ventilation system could be the best way of collecting waste material which can then be sent back to suppliers for recycling. However jobs that used the same powders would have to be sprayed after each other to ensure the ventilation system collects only one type of powder at a time. The problem with this recycling will result in a more downtime to ensure that the ventilation system is never contaminated. When one type of powder is changed in the spraying system the ventilation system must be cleaned and the powder in the system has to be collected. Implementing this system would definitely improve material efficiency by a considerable margin but would require a large initial capital investment and more maintenance.
Appendix A – Skills Online

Communication

From this work experience I would like to be able to improve 3 aspects of my ability to communicate with both individuals and groups of people. These aspects are my ability to present my ideas to groups of people, the ability to convey complex ideas and thought processes into words so that my verbal and written communications can be understood more clearly by all. To improve my presentation skills I will present my findings at the mid-term review. From this I will use any constructive criticism to improve these skills. Then to gauge my improvements I will present my ideas to the management staff at Monitor Coatings as well to everyone present at the Local Finals Day. By the end of this project I will have produced two reports, one for the company which will be an expansive and detailed report of all of my findings and recommendations whilst the other will be a concise account of my placement. Therefore in eight weeks I would hope that I will have improved many aspects of my ability to communicate.
Business 

With regards to my business and enterprising skills I have never really been tested either in the real world or the theoretical world. Before this placement I had given very little thought towards enterprise and the business world. By the half way point in this project I will hope to have improved my business skills to the point where I will be able to make suggestions that will lead to the company becoming more profitable. By the end of this project I will no doubt know as to whether or not my business skills have been improved if I am able to present a series of ideas to the company that will definitely make it more profitable.
Thinking

It has been very rare for me to be in a position where I have to think about the implications of my ideas. For the various coursework assignments I have only ever had to think theoretically and I have had to analyse the effects mechanics under laboratory conditions but never have I actually been given the opportunity to consider the effects of suggestions. I will have to think about my decisions much more carefully and if I am able to present a list of feasible ideas to the management at Monitor Coatings I believe that I will have improved my ability to think logically about all aspect of a problem and how to solve it.
Client Responsiveness

The aim of an ambitious business is to be successful, this means it must satisfy its customers whilst making as much profit as possible without compromising service. I hope that by the end of my placement that I am able to suggest ways that Monitor Coatings can improve profitability without having a negative effect on their relationships with their clients. This is to say that I would hope that my actions would never have any detrimental effects on the company’s high level of customer service. I will know at the end of the project whether or not my suggestions will have a negative impact from the management’s feedback of my report.
Task Management

I have worked on several projects where I have had to manage several tasks, work to deadlines and high standards. This task is no different in that I have criterion to fulfil in a given time. I hope to complete my list of objectives within the allotted time and to finish my work to a very high standard. At the end of the summer I will know from various sources of feedback whether my work has been completed to the high standards that I know I am capable of. I will also know if my completed tasks are carried out as effectively and efficiently as I initially hope they will be.
Social

This project will undoubtedly require a great deal of interaction with colleagues as they will all know a lot more about my project than I will initially. To ensure that I am up to speed as fast as possible I will have to approach everyone in the company within the first week and ensure that everyone knows what I am doing at the company. If this is achieved then I am sure that extracting the necessary information from my colleagues will be done very quickly allowing me to carry on with my work as effectively as possible.
Team

On many occasions I have been part of a successful team, because I have always known what role I must play in the team. In this task I know that my task is to complete a set list of objectives and make as many feasible suggestions as possible that will help to improve Monitor Coatings’ profitability. I hope to focus on maintaining and improving my team skills by providing my employers with the information that they require. I want to carry out my tasks effectively whilst managing to successfully collaborate with other members of staff when necessary and to operate without having a negative effect on the work of others. At the end of this placement I will know if I have adequately served my management team when they review my findings.
Personal Effectiveness

At the end of this project I hope to be in the position of knowing that I can be an effective member of a management team. Given a task I hope to prove to myself that I can get on with the task in hand and complete it as fast as can be expected and to the highest standard. This will maximise my ability to be am effective employee. After 7 weeks I will know how effective I am from the work that I have to show for my efforts. After the last week I will know how effective I am at condensing this work into a concise report for the local finals day and a detailed report for my employers.
Appendix B – Company Evaluation
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Thank you to everyone at Monitor Coatings Limited, Entrust and STEP who helped to make this report possible.
