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[bookmark: _Toc71893132]Introduction to Weartech 
Weartech international is the company where I am currently working as a mechanical engineer, my company are an American firm, the main headquarters were originally based in California until the site shut down and Weartech is now based in Port talbot south wales. Weartech was founded in 1990 and the company Is now owned by Lincoln electric who specialize in wear-resistant materials.
The reputation of the company has been built by helping customers solve their difficulties with the wear resistant problems with the parts and components that they use.
The quality control system conforms to ISO 9001 and the ISO 14001 environment management system.
The services that we provide vary over a wide range including:
· Weld overlay
· Thermal spray
· Rapid prototyping 
· Machining and finishing 
· Hard facing solutions 
With these services we produce 
· Engineered components – bushes, sleeves, roll ends, bearings, etc…
· Castings – centrifugal, investment and sand casting 
· Hard facing – electrodes, powder, rods, wires and SHS (super hard steel) 
· Greenwood valves  
(Weartech, 2020)[image: ][image: wires][image: Engineered Components]

[bookmark: _Toc71893133]The project
My current manager asked me to produce a project that will be beneficial to our working procedures and to improve the workflow and organisation on the shopfloor. The department where the project was implemented was the machine shop, which is my department, I was best suited to this project because this is where I work and carry out my day-to-day activities, this gave me a better insight to the project and how to improve it.  The project was a new designed shelving and racking system to store all the all the stock and finished components safely and securely, the reason for this project was due to the number of products and material that had become damaged or lost with the previous racking system in place.
This project was also pushed because it was becoming a health and safety hazard for the employees and other personnel that may be walking past. 
This project was to take several months to finalize and complete, the whole process included the deconstruction of the previous racking system and removing that from the site, then design the new system, then purchasing and installing into the workplace and begin the working operations with the new system.


[bookmark: _Toc71893134] The initial project plan. 
When creating the plan for this project I had to produce a draft Gantt chart to set all the expected times for each task of the project, this was to enable that the whole process of the project would run smoothly and with as minimal problems as possible. 
When I presented this plan to my managers and supervisors, they were happy with the ideas and approved by all the hierarchy in the company, we then proceeded to finalise the timescale plan and process. The project design would help the company vastly with the lean manufacturing and the Kanban systems.
[image: ]The implementation of this project did run according to the plan with I few minor delays but not enough to cause disruption and take the project process off course. 



[bookmark: _Toc71893135]Background of the project 
The manager of my department and the company’s process engineer approached me and explained to me that we needed to make some changes in working operations and our working environment, this then forwarded to me having to come up with some ideas to achieve the improvements around the machine shop.
I first identified two areas where I thought needed improvement, the first idea was the new racking system for the stock and finished components. the previous system that was installed there was not up to working standard and was slowly wearing away, this was just a matter of time before the shelving and racking was to fail and cause severe damage to equipment and anything or anyone around that area. This I then saw as a health and safety issue as well as an improvement to company work process, this I felt would benefit the company with organisation of parts and shaving time off the work process.
The second idea that I analysed was to make changes to the machining process on the CNC lathe, this was the idea to improve the cycle time and the cycle life on the cutting tips. The purpose of this would be to change the grade of the cutting to tip to suit the material that was to be cut without slowing down the cycle times or improving the integrity of the tip to avoid the need to make tip changes less often. This would hopefully help the company save money on the purchase of cutting tips, also could help the company make profits on the components by producing them on time or ahead of schedule.
 After analysing both ideas I decided to go with the first idea of designing the new racking and shelving system. I chose this project because the previous racking was not as effective or sustainable enough for the workplace and all its requirements. There were occasions in the past where the stock has gone missing for the racking and other times the stock has been damaged beyond the capability of recovering. This has also happened to the finished components due to the defective standard of the racking system, this was costing the company substantial amounts of money.
I felt with this project idea that I would be more involved with the designing and installing of this racking system because it affected my everyday activities and operations, therefore I believed that I could give more of an insight to the project design and help improve the manufacturing processes and procedures that take place at my company.




[bookmark: _Toc71893136]Project objective 
The whole aim and objective for this project is to store all the finished components that are ready for inspection and departure, this is mostly for the storing of all the castings that are brought through from the furnaces and castings department.
This design of the racking system is to improve the overall organisation, efficiency and sustainability in the workshop, this then will lead on to improve all the in-work processes and operations, by doing this project it will benefit the company over a wide range of areas with improvements including:
· Larger storage space
· Health and safety 
· Less lost materials 
· Reduction in scrap materials 
· Cost effective.
· Manufacturing time and productivity
· Reduction in defective parts 
· Working environment
· Lean manufacturing systems 
· Transportation and accessibility of materials and parts
Weartech as a company are integrated with lean manufacturing and the systems included with Lean, such as the 5s and Kanban system. The project is aimed to comply with the lean manufacturing standards with the organising of products and the house keeping of the working environment throughout the company, in this instance in the machine shop. The previous racking system that was in the workshop did not give a visual display of the contents that were stored on each shelf, with a Kanban system applied to this project it would ensure the improvement of efficiency when storing material and components. the stock then can be seen visually with a clear display allowing operators and other staff members to recognise the contents available.
Once the design is complete and the project is installed into the workshop were to analyse the production times and account for the errors that can occur such as the loss or damage of products when the racking system has been used for storing these products. By doing this analysis the company will then know if the project was effective or not, if the project does not have a positive effect, then myself and the management of the machine shop will have to look further into why these problems are not being resolved.


[bookmark: _Toc71893137]The Project scope 
I was to gather information and drawing designs for the racking system and then attend a meeting with my manager, supervisor, directors and process engineer to discuss the plan and designs for this project.
The finalised design was done by the company’s draftsman after we had produced all the rough drafts and ideas and discussed them.
The parts and materials that were needed for the design were then evaluated to anticipate if the racking was to be done in house or externally. 
The supply of the specialist components and materials were to be examined and tested before my company could decide on the correct materials and component that were suitable for the design.
The installation of the project was to be done in house if my company were able to do so, if this were not possible, we would have employed specialists from an external company to be present to install the new project.
The safety equipment and guarding would have to comply with the British standard regulations and it all would be certified and assessed before committing the project to any working operations.

[bookmark: _Toc71893138]Economic factors 
The company did not set a specific budget for the project as we did not believe that the project would not cost an extortionate amount, the project was affordable compared to the profit we were aiming to gain from this design. The project all in all was expected to take six to seven months given that there were no major problems along the progression of this project. We did keep a produce a predicted timetable and then kept a record for the actual timetable for the project, we then reviewed both timetables and they more of less were as predicted.
By doing this project the workplace is now more organised with the implementation of the lean manufacturing technique (Kanban) in place.
[bookmark: _Toc71893139]Quality 
The quality of my project was assessed throughout the entire course of the project, my managers were getting regular updates and information on how the project was going. This was from the beginning stages of planning and designing to the installing of the design and beginning of working operations.
The design was calibrated and tested externally form Weartech and then was signed off by the specialists involved to ensure that the project was able to satisfy the BSI standards.



[bookmark: _Toc71893140]Sustainability 
The initial aim of this project was to comply with sustainability and to make major improvements for the company in both the castings department and machine shop department. This project has caused the work to be more effective and efficient by making the work production faster and easier for the operators by the organisation of the stock and castings more accessible, therefore shaving time off the production and saving the company money.

[bookmark: _Toc71893141]Project exclusions 
Myself or my company did not have any involvements with the calibrating and testing of the final design, this was all done externally by another company who are qualified to undertake these tests and calibrations. This I felt was better for the health and safety issues to be done by professionals who specialise in that line of business. The manufacturing of the racking was outsourced to a professional welding and fabricating company to be done by the qualified personnel.

[bookmark: _Toc71893142]My roles and responsibilities 
The roles and responsibilities with the involvement of this project was to come up with the initial ideas for the design of this racking system to use as a baseline, then I was to go around the workplace gather relevant information from other operator who used the racking and see what they felt was necessary to include in the project.
The next task for me to do was to use the design ideas that I acquired and start putting together draft of a final design to present to the management for the draftsman use. I was to hold meetings with the management to discuss the potential benefits of this design and what it was going to cost the company financially and how long it would take. I myself would not oversee the costing and the purchasing of materials, I was only to give my insight on the requirements and features that I saw fit and necessary for project.
Once the design was done and installed into the workshop was responsible to start introducing the racking system into the working operations by loading the shelving with finished components and castings ready for the operators to use, I was then to see if the system is improving the production and gather feedback off my colleagues and present the results to my manager.
I did not find my roles and responsibilities to overwhelming and felt I handled them well considering I did not have much experience in this subject, I was able to give my professional insight for the design and had a different point of view compared to the staff as I would be using this project and a daily basis.


[bookmark: _Toc71893143]Kanban 
The project was to ensure the enforcement of the lean manufacturing system, Kanban, this is a system for time scheduling and for just in time. This system was invented by the Japanese company Toyota. This technique can be used in many ways to be effective; the basic principle is a visual representation of the stock levels within a company. It will show what needs to be done urgently, what needs to be to stay in a healthy position and what is not in any danger of loss. This technique can be very valuable for a company to keep control of stock in a line management manufacturing company.
[image: Agile Kanban Board | Atlassian agile coach]
I did a considerable amount of research into Kanban because I considered it to be extremely beneficial for my company, given the fact that Weartech is a Lean manufacturing company it makes sense that we correspond with the Kanban system. The image above shows an example of a Kanban system with four different sections labelled: To do, in progress, code review, done. This is a way of keeping track of different tasks and activities within a company, this can be done with stock as well as tasks. The whole point of this is to visually show what has been completed, what is in progress and what needs to be done, by following this system it will alert the employees or workers on what is happening through the company and to avoid falling behind of completely missing certain tasks. (Atlassian, 2021)


[bookmark: _Toc71893144]The first design 
The initial was to be a racking unit with smaller shelving sections that could be used for finished parts and castings to be loaded onto, the design was to be put into four sections with four compartments in each section, therefore there would be sixteen compartments. The design was very basic with little to no distinguishing features but was still suitable for the project, however I felt this was an opportunity to create a significant design for the project that could help the company much more.  This design was just a rough draft that I could work around to add the features I felt needed to be included and to find the best possible outcome for this project.
[image: ]

[bookmark: _Toc71893145]The design improvements
The first design was done, and it was then time to start including the improvements and additional features for the final design. There were several meetings held to discuss our additional features and how we were to improve this design with the same or different structure. After the meetings we had come up with several options for this design that all followed a certain structure. 
This was a difficult task to complete as there were many features that I felt needed to be included with this design, but I had to stick to the specific structure and size that was available in the location that the project was to be.

[bookmark: _Toc71893146]The design options 

[bookmark: _Toc71893147]Option 1
This design option had three levels of shelving running across the framework, the shelving is split into two sections, both at 1850mm x 1300mm. the ground level and the first level were loaded with pull out units, there were 8 of these units in total on the racking with 4 on each level. This was wide enough for 2 pull out units in 2 bays of pallet racking. The top level of this design was close boarded timber decking 1850mm x 1100mm x 32mm, this was on each section to run the full length of the design.
The pallet load capacity was at 650kgs UDL (uniform distributed load).
The pallet pull out depth was at 100%.
The beam load capacity was at 1950kgs.
The decking load capacity was at 2000kgs UDL. 
The overall run length nominal was 4070mm.
[image: ]

[bookmark: _Toc71893148]Option 2
This design option had the same dimensions and a similar structure to option 1 but had different load capacities and pull-out depths.
[image: ]The pallet load capacity was at 1000kgs UDL.
The pallet pull out depth was at 62%
Th beam load capacity was at 2200kgs.
The decking load capacity was at 2000kgs.
The overall run length nominal was 4070mm.


[bookmark: _Toc71893149]Option 3 
This design had three levels of shelving running across the framework, it was split into two sections, one of these sections measured at 1850mm x 1300mm and the other section was measured at 2750mm x 130mm. the ground level and the first level were both to be loaded with the pull-out units. There were 10 pull out units in total, one racking bay was wide enough for 2 pull out units and the other racking bay was wide enough for 3 pull out units. Both levels had 5 pull out units sectioned into 2 and 3. The top level of the design had close boarded timber decks, the same as option 1 and 2 however 1 section was 1850mm x 1100mm x32mm and the other section was 2750mm x 1100mm x 32mm.
The pallet load capacity was at 650kgs UDL. 
The pallet pull out depth was at 70%
The beam load capacity was at 1950kgs and 2200kgs. 
The decking load capacity was at 2000kgs.
[image: ]The overall run length nominal was 4940mm.



[bookmark: _Toc71893150]Option 4 
This design was again similar to the others and had three levels running across the framework, this design was split into three sections, two of these sections were measuring at 1850mm x 1300mm and the other section measured at 950mm x 1300mm. the ground level and the first level were both to be loaded with the pull out units, there were 10 units in total, two of these bays were wide enough for two pull out units and the other bay was wide enough only for one pull out unit. Both levels contained 5 pull out units sectioned into 2, 2 and 1.
The top level again was close boarded timber decks, 2 sections were 1850mm x 1100mm x 32mm and the other section was 950mm x 1100mm x 32mm.
[image: ]The pallet load capacity was at 650kgs UDL.
The pallet pull out depth was 62%
The beam load capacity was at 2400kgs.
The decking load capacity was 2000kgs. 
The overall run length nominal was 5110mm.


[bookmark: _Toc71893151]Option 5 
This design option was the same dimensions as option 4 but with different load capacities and pull-out depths.
[image: ]The pallet load capacity was at 1000kgs UDL.
The pallet pull out depth was 62%
The beam load capacity was at 2400kgs. 
The decking load capacity was at 2000kgs. 
 The overall run length nominal was 5110mm.



[bookmark: _Toc71893152]Pull out units 
Each of these design options all were fitted with these pull-out units on the ground level and first level, the pull-out units are universal and could be mounted at any level, ether on the ground or upon a beam, this can be done with the correct fixing kit. 
[image: ]Each pull out unit was 876mm width by 1276mm length and 169mm in height. The surface space available for storage on these units measured at 822mm x 1240mm, this I felt was enough space to load and store a euro pallet which measures at 800mm x 1200mm. the reason I found this essential is because at Weartech we only use euro pallets to transport casing and finished components from department to department. For instance, when there is a large order and the pallet is full of castings or component would be time consuming to load each casting onto the racking one by one, therefore with these units the entire order can be loaded in one manoeuvre.






The pull-out units will allow the operator to drag the whole pallet out from the racking with no restrictions to accessibility. The units were all fitted with auto locks on the front to stop the unit from sliding out on its own and causing unwanted damage or injury. To pull the unit out the operator would have to lift the auto lock manually first before dragging the unit out, and when pushing the unit back into the racking the lock will drop in place to hold it securely.
Each of the units were fitted with a side post grip to allow the operator to annually pull the unit out easily without causing and strain or struggle. The side post that was fitted to the ground units measured at 600mm and the side post fitted on the first level were measured at 300mm. the reason the ground side post are double the size is to avoid the operator from bending down and then applying a force to drag the unit out, this can cause damage to the operators back if not done properly there making tis a health and safety risk.
The height of the unit between the top of the beam and the storing surface is 89mm and the unit has 21mm high angled pallet stops in the front and rear to hold the pallets securely.

[image: ]

[bookmark: _Toc71893153]The final design 
The final design was drafted together once all the options were discussed and assessed, we held meetings to decide on what would be the more sufficient option and if there any further changes that we would like to make to the design. 
The design that we all agreed on was option 3, we thought that this would be the most suitable for our workshop and work process, it had enough storage space for our stocks and was a convenient size for where the project was to be installed.
The design was fitted with security cage swing doors on the front and with security cage on the sides and rear, this ensured that the content that were stored on the design were detained safely. The instalment of the caging was to block any castings or parts from falling off the shelves and causing damage to the material itself or to people in the area. The doors also have the option to place a pad lock on the front, the key then was kept with a sign in sheet to keep track of who is loading or unloading from the racking. 
The setting of this racking system is will each pull out unit holding a pallet that contains all material of the same grade, this then kept all materials grouped together to avoid using the wrong grades for the required orders. If the wrong grade were used for the orders this would have cost the company a substantial amount of money, then would mean starting the whole process again from casting and machining the material. 
It was also essential to keep the finished components away from the raw castings, as they are rough and bulky which can ruin the surface finish of the completed components should they come into contact.



[bookmark: _Toc71893154]Design location
The location of this design was as stated before, in the machine shop, the exact position of the project is at the rear end of the machine shop next to the roughing section. This is also next to the entrance of the castings department which is beneficial because the pallets do not have to be dragged through the entire machine shop. The project is located next to a walkway, so it gives easy access with a pump truck, allowing operator to load the shelving by dragging a pull-out unit and directly loading or unloading the whole pallet via pump truck.
This location also has an overhead swinging gantry, that then allows the operators to lift the materials safety on and off the pallets without the need of manual lifting and causing potential injury.
The employees that use the racking system include the machine shop operator such as me, also the casting department operators use this whenever they require to store raw material. The management and office staff also use this system whether it is to do the scheduled stock takes of the contents or if it is to price up a new order that has come through. The quality department do have use of this system when unloading the finished components that are ready for inspection and shipping.
[image: ]

[bookmark: _Toc71893155]Costing 
The whole project was priced and accounted for by the company’s head of engineering when the enquiries were sent off to be evaluated, the costing of the project included the materials for the design, the assembly of the product via the external specialists and then the instalment of the design.
The materials that were included were:
· Decking
· Side posts 
· Frames 
· Beams 
· Pull out units
· Security door posts and panels 
· Fitting kits 
[image: ]


This was the quote that the company had back after the enquiry was sent off, we then presented the quote to the managing director of Weartech and waited for the approval which he did then grant us, then the process pf purchasing and installed began.
The total price was £5,921.32.
The VAT @20% was £1,184.26.
The total price including VAT came to £7,105.58.
The director was pleased with the price, although he did not give a set budget for this project at the start of the process.
[bookmark: _Toc71893156]
The finished project 
The project was completed successfully and was installed into the workshop with no problems, the project has been put into operation and are now recording to see the difference is times and profits of working operations.
[image: ]
[image: ][image: ][image: ][image: ]
Security cage swing door
Side post 
Pull out unit

[bookmark: _Toc71893157]Conclusion
In conclusion to this project, I felt that the process had run appropriately and was a consistent as possible with the project plan, there were several minor problems that occurred due to the coronavirus pandemic that caused staff working from home or on furlough. This only cause slight delays in the process but nothing that was to serve to disturb the whole project.
The management were happy with the installation of the racking system and they were pleased with my involvement in the project and are hopefully looking to include me in the future with another project that may be needed to be done.
The racking system is used now everyday in working operations and are also involved with my day-to-day activities, I myself have noticed a difference in production and the design does make may job easier and more effective. 
I do not feel I could have made any more improvements to this project, although I feel I could have avoided the time delays if the coronavirus pandemic were not present, I feel I performed well considering the difficulty working through the global pandemic and still managed to keep to the plan and the timetable.
I have spoken to the other operators in the machine shop and castings department and the do feel the same way and myself with the project, they have all given positive feedback which I then reported to my supervisor and manger.
Overall, I feel the project was a success for the company and will have great benefits and improvements to the profits and production in the foreseeable future.
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