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[bookmark: _Toc104586928]Introduction

This is a report looking at a previous engineering project that I have completed and reflecting on how I approached the problem. The project report and Excel documents containing a Gantt chart, product design specification, parts list, scoring matrix, and flowchart can all be found in the 

The project that I am going to look at is an Engineering Project I completed at Renishaw. The project title is Cable Cutting & Measuring. 

[bookmark: _Toc104586929]The Problem:
During the assembly process of one of our larger machines – the AM250 Additive Manufacturing machine, we use a variety of multi-cored cables of different lengths. Currently these are measure by the operator using a tape measure and then cut with side cutters or pliers to the desired length before being fitted to the machine and then terminated off. Short lengths are not a problem (i.e.: under 50cm) but longer lengths are more difficult to handle and increase the risk of measurement error. 

[bookmark: _Toc104586930]Target Market:
My cable measuring and cutting product that I intend to design, and manufacture will be aimed towards the wire and cable industry. More specifically my product will be used in Renishaw at the Miskin site, where the workers in AM (Additive Manufacturing) will be able to use my product to measure lengths of cable to specified lengths. 

My design needs to appeal to the project leader who will review my project once a week. He must think that my product is needed and necessary for it to be made and used by my target market of the AM cell workers. 

[bookmark: _Toc104586931]Gantt Chart

The Gantt Chart can be found attached in the Excel document.

[bookmark: _Toc104586932]What is it?
A Gantt chart is a bar chart that provides a visual view of project tasks scheduled over time. A Gantt chart is used for project planning: it’s a useful way of showing what work is scheduled to be done on specific days. It helps project managers and team members view the start dates, end dates and milestones of a project schedule in one simple stacked bar chart. (ganttguide, 2022)

[bookmark: _Toc104586933]Gantt Reflection 
[image: Chart, bar chart

Description automatically generated]I was able to create a list of activities on the left column that would step by step enable me to complete the project without missing any important tasks. Laying out the activities like this also means that tasks are done in the correct chronological order allowing you to progress on to the task below. For instance, you could not score potential ideas without brainstorming some potential ideas first. The Gantt chart also gives me a representation of how long I should spend on each task (if everything runs smoothly). A screenshot of the Gantt chart is shown below (Figure 1)
Figure 1 - 
The Gantt Chart spans from 03/09/2019 to 08/01/2020 with a deadline date set for 03/12/019. This allowed me to visual how close my project was to the end date stated. Theoretically, everything should run smoothly and follow the Gantt chart perfectly. However, the realistic nature is that there are always issues that occur causing project delays. These issues could be as small as bank holidays, to as big as COVID-19. Luckily for me, I just missed the COVID pandemic with this project. But I did still run over-schedule due to several different issues that will be discussed later in this report. The main one being – No suitable material on site. 

[bookmark: _Toc104586934]Gantt Modifications
Looking back now at my Gantt chart I would change the theme. I think visually my Gantt chart presented in this project is quite ugly. Having gained a greater professional understanding since then, I would use more professional, standardised tones rather than vibrant rows for each activity. I would add a Gantt title block that clearly states the project title, description, project manager, start and end date. Having a title block allows you to clearly grab information you may need, and again makes the Gantt chart look a lot more professional. I would also create a key for on time, and overdue activity status. I think due to my vibrant colour scheme, this can be quite hard to track. 











[bookmark: _Toc104586935]Project Report Reflection

The Project Report can be found attached in the Word document.

A project report is a written document that encapsulates all the essential information related to a particular project – from goals and objectives to analysis and recommendations. A project report helps you transform a business idea or plan into a productive venture, without any confusion or chaos. Along with defining the strategies for project execution, it helps you implement them properly. (projectreportwebsite, 2022)
[image: Table

Description automatically generated]
Looking back, I believe I completed a thorough project report especially for the knowledge and experience capabilities I had at the time of that project. To the right (Figure 2), shows a section of my Table of Contents. Here you can see that I had broken down the project into smaller steps, with the help of my Gantt chart, allowing the reader to gain what they need/want from my report more easily. The table of contents also shows that the report was completed in a chronological order, showing the project growth the deeper you read. For instance, the start of the report talks about the problem at hand, and initial ideas. Then, the latter pages go into design the chosen solution, and modifications. 

Figure 2
I started my project by what the problem was, which can be seen in the introduction of this report, then defined the problem under an assigned project brief. Using the project brief and some answered questions about the project specification I created a product design specification, shown below.  

A product design specification (PDS) is a document that contains all the requirements, constraints and specifications that a new product must adhere to. It should be a clear list with detailed information outlining every aspect of the design brief and fulfil SMART criteria (specific, measurable, achievable, realistic and testable). The document will be referred to throughout the design process to ensure that any changes comply with the original specification and remain in scope for that specific project. (pdswebsite, 2022)
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Figure 3


Having created my PDS to use as a guideline for what I want/need from my final solution. I created a scoring matrix, shown below, for my initial ideas. 

The scoring sheet allowed me to use the criteria from the PDS to numerically evaluate each solution against each critical point. This is a great tool because it provides you with numerical data which can be represented in many different ways if need be, such as line graphs, pie charts etc. Having numerical scoring also allows you to define what is better than what easier. 
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Figure 4

From selecting my idea, this is where my report shows CAD models of my solution and goes into the details of how to bring forth my solution. 








[bookmark: _Toc104586936]Modifications to my design:
When looking for parts for my initial design, I encountered a few problems. I could not find the parts that I needed, or I couldn’t find the parts made in the required dimensions. I also had some extra thoughts on the current design and thought why I can’t do it this way, which is easier, so I have modified the design slightly. 

1) 	My first change was I couldn’t find anyone who supplied a rubber bar, however I found a model shop that supplies rubber wheels that will suit my product. They are different dimensions to what I would have wanted, so I have had to modify my design to accommodate these. 
2)  	Secondly there were issues with finding bushings for my bars to go into, and rubber wheels to sit on. This made me think about using ball bearings. With this in mind I started to look for the sizes I required, but unfortunately could not find them at a cost effective price for my product, so I decided to reduce my shaft diameters to a more suited size. This new size will make the product smaller, cheaper to manufacture, and also allow for cheaper, more readily available bearings.  
3)	Thirdly instead of running the two ends of the top adjustable bar on bushings or bearings, I have decided to mill two flats on either side of the bar, so it will allow a better fit into the slot on the end plate. 

4)	The handle that will be used to turn the mechanism will be purchased from RS components, as the manufacture costs of my own handle will be more than it would cost to purchase a handle. 

5)	However due to RS components only having a 10mm bore size handle in stock I have had to reduce my bottom bar to 10mm diameter, this is also due to bearing sizes to support the bar, so overall it is easier and cheaper to reduce the bar to a 10mm diameter. If during testing I find the bar is too small, I can attempt to heat treat the bar, or select a different material. 

6) 	 My top bar has also been reduced in diameter, but to 17mm as that was the best size bearing, I could find that would reduce down to around 20 mm from a 40mm outside diameter.

7)	I decided to add shaft collars either side of the top roller wheel and secure the bearing in place using bearing lock. This will stop the bearing from sliding side to side on the shaft. 

8) 	Going on from point 7, I then thought about the whole shaft sliding about. To resolve this, the top bar will have flats, this will stop the bar sliding into the slots as it will not fit. For the base drive bar, I will fix one shaft collar to the side that has the handle on. On the other side will be an end cap, to stop the bearing from sliding out and the bar from sliding out.

9) 	To stop the bearings from sliding out of the end plates, I have chosen to manufacture small plates to cover the bearings that will stop them sliding out, there will be enclosed caps on the outside to stop the bar from moving. 

10)	I have also decided to use a base plate and top plate to hold the two end plates in position, this will also allow for the frame and other equipment to be easily mounted. 

11)	There will also be a spacer made for the measuring wheel to be offset from the side plate, so these two do not rub on each other

12)	I have chosen to manufacture an adaptor piece to secure the wheel onto the new smaller diameter shaft. This is instead of turning down a large shaft to a small diameter to create a plate on the shaft to screw the wheel onto. Instead, I will use a 40mm bar that is long enough to fit into the wheel. I will apply a medium diamond knurl on the outside, and press this into the wheel. The knurl will grip on the wheel as cable is dispensed. To mount this adaptor on the shaft I will drill and ream a 10mm hole and apply two grub screws opposite each other. These will clamp onto small recess in the drive shaft, applying grip to the adaptor piece. 

13) 	Finally, I have chosen to attempt to adapt a trundle wheel on my measurement wheel, this is because it will be cheaper to use than a large piece of acrylic. After pricing up the size of acrylic sheet I would require, creating my own was not a very feasible solution. 
























[bookmark: _Toc104586937]Reflection Conclusion

All in all, I conclude that my project was a success, and the report was a great learning curve. 

I was still an apprentice during the period of my project, so the tools used throughout were very new to me at the time, and since then I have learnt a lot of new additional project tools I would use on future projects. Some additional tools I could have used are FMEA, HOQ, Ishikawa.

[bookmark: _Toc104586938]Improvements for next time:
I found that I had ordered my material too late from the machine shop, as they could only get the material from scrap jobs. Some of the jobs weren’t scheduled to run for a few weeks after I ordered the material. This caused a delay to my build, as I was waiting for material. 
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