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Introduction

For the 2023 group project we will be looking at the vehicle characteristics of the Morgan plus 4. We will be getting a real Morgan Plus 4 so it is a project where we will have the greatest freedom to investigate a wider range of characteristics. It also allows team members to investigate aspects of the Morgan by working with the actual vehicle rather than simulations. During the project we will be investigating three characteristics, and we will need to assess and describe each of these and we will then be suggesting any improvements to the Morgan’s design that we feel may be appropriate. We will be examining how the characteristics of the Morgan positively and negatively affect the performance of this vehicle. The team chose to investigate the chassis, the suspension, and the drivetrain as these reflected the interest of the different members of the group. 
Team members roles and responsibilities
The team consists of 6 people including; James Greenhill-Upward, Aeddan Senior, Ben Ellis-Jones, Stanley Cherrington, Priveshnan Segaran and Hugo Upsall. At the first group meeting we discussed how to divide the work between the group members. James Greenhill-Upward was chosen as the group leader and the group was divided into three sub-teams with two members in each. The sub-teams were given areas of the car to examine the characteristics of. We have chosen to look at the engine, suspension and chassis. Priveshnan and Stanley will be looking at the engine side of the Morgan, with Hugo and James looking at the suspension of the Morgan. and the chassis is Aeddan and Ben.

Personal traits required for my role
Within the chassis section of the project, many different skills will need to be used to complete the task required:

1.  An understanding of the desired characteristics of the chassis, especially the factors affecting torsional stiffness.

2. Being able to use tools accurately to get precise measurements of the car to be used in the  design of braces on CAD.

3. Being skilled in the use CAD software to design braces for adding to the chassis of the Morgan +4 ready for testing.

4. The practical skills needed to modify the chassis as required.

We used Belbin’s Teams model to assess the skills of the team members. My results showed that I was suited to be on the Chassis Team. My results are shown in the table below.
	Implementer
	Coordinator
	Shaper
	Plant
	Resource

Investigator
	Monitor Evaluator
	Team Worker
	Complete Finisher

	8
	7
	5
	15
	10
	5
	17
	3


Table 1: The author’s personnel Belbin’s teams model score.

From The data in the table above I have a strong Plant trait This means that my strengths are that I am creative, imaginative, free-thinking, generate ideas and solves difficult problems. My weaknesses are that I might ignore incidentals and may be too preoccupied to communicate effectively. I also score highly on team worker which means I am Co-operative, perceptive and diplomatic, and I listen and avert friction. My weaknesses are that I Can be indecisive in crunch situations and tends to avoid confrontation.

I feel that I am suited to be on the Chassis team because it will involve using my skills in being creative, imaginative, free-thinking, generate ideas and solves difficult problems and I will need to work cooperatively with my teammate.
Overall Group Tasks and Associated Timings
To begin with we held a meeting and as a group we decided to have a weekly team meeting. This would allow the team members to give feedback to the group on their progress and any problems they might have encountered. This will allow the rest of the team to give help and advice on how to overcome problems. Each meeting should sort out what each sub-team should complete during the next week and so make sure tasks are completed in a timely manner.

During the first team meeting we decided on a team leader, and confirmed the project we are going to do from the list provided. We chose to look at the characteristics of the Morgan +4. Having chosen our project we then decided what areas we will be looking at and who will be looking into each area. For this the team was divided into three sub-teams that took responsibility for investigating different parts of the car. It was decided in the first meeting to obtain a Morgan Plus 4 as soon as possible as the whole project depended on this. We need to see the Morgan so that the different sub teams can decide on the measurements that needed to be found, the tests that should be done and any practical problems identified. Once everyone knew what they are doing we split into our sub-teams to plan our own areas of the project. Each sub-team was to plan a timetable of task and to return to the next meeting with a Gantt Chart to show this. 
Sub team areas of responsibility

Engine:

The first area that is being looked at is the engine and drivetrain of the Morgan. This area is being looked at by Stanley Cherrington and Priveshnan Segaran. They will be using the software Ricardo Wave which will allow them to simulate the engine used in the Morgan and do an analysis of the performance and gearbox efficiency. They are hoping to learn the basics and get used to how this software runs by the end of December. This will give them 6-7 weeks to do so. It is very important that they spend as much time as possible practicing using Ricardo Wave, it requires the inputs of the engine measurements to be as precise as possible. They need to collect accurate data from the engine to make the simulation as realistic as possible.
Suspension

The second area that we have chosen to look at is the suspension of the Morgan. We have chosen James Greenhill-Upward and Hugo Upsall to take the job of looking at this area. This means that they will need to get familiar with a software called WinGeo. This is software that will allow them to look at all aspects of the Morgans suspension. They hope to be familiar with and capable of using this software confidently within 2 weeks. It is crucial that, similarly to Ricardo Wave, the data that inserted is accurate and precise to get a reliable model.

Chassis and Simulation

The chassis and simulation section is the second area within the morgan that we have chosen to look at and it will be looked at myself and Ben Ellis-Jones.  I will cover this area in more detail under my list of tasks. 

While each area is progressing, the team needs to come together to sort out a joint presentation by 10.12.23 to demonstrate progress made so far. Every sub-team will have needed to have made slides and have produced a 4 to 5 minute presentation by the 08.12.23 and delivered it to the team leader. The individual presentations will be combined to make the final presentation.  This will take around a day to sort out. When the presentation has been put together the team needs to meet to start practicing presenting their slides so that the team is prepared for the viva.

Each sub-team then needed to complete the investigation of their area and to write up their own area of the investigation by 15/03/24. This then needs to be forwarded to the team leader who will combine the sub-teams’ work into a single report for submission 10pm 17/03/24. The teams also need to prepare a second presentation to cover the whole project from start to finish to be given on 20/03/24
A list of the overall tasks and associated timing is shown in the Gantt chart later in this report
Personal tasks and associated timings
I am working in the chassis sub-team with Ben Ellis-Jones. We have decided to test the torsional stiffness of the chassis and to see how this could be improved. Within that section we are going to need to strip the car to gain access to the chassis test the torsional stiffness of the unmodified chassis to gain data to compare our modification to.

We are planning to carry out 3 more tests: One with a brace removed to demonstrate the need for bracing and two other tests with braces being added which we expect to increase the torsional stiffness of the chassis. We have divided the tasks between us and I will be responsible for:

Research into torsional stiffness and its effect on performance (5h), Working with Ben to complete the four torsional stiffness tests (8h). Designing modification two and three using CAD (6h), Getting the designs made by the technicians (2days) and analysing the results from the tests and drawing conclusions.
Each torsional stiffness test takes about 2 hours and requires Myself, Ben and the time of a technician.
Specialist equipment required : DTI’s, Test rig, Force meter, Solid Works software package, spot welder. This equipment is already on site and so did not incur any costs.
The tubular brace will be made from mild steel tube with dimensions of 600mm long, 30mm wide (diameter) and 5mm thick. This will cost us around £20. Brackets for attaching tubular brace are 5mm thick by 70mm wide by 250mm long. This will be made from mild steel sheet. Sheet metal Brace will also be made from a mild steel sheet. The dimensions are 300mm long by 300mm wide and 5mm thick. This will cost around £12 meaning £24 is needed to buy the materials required for the sheet metal brace and brackets. 
Milestones 
1. The first milestone would be to identify the main objectives of the project and to identify how those objectives could be achieved. (09.10.23)

2. Deciding who is to take responsibility for each area and what their individual objectives are. (16.10.23)

3. Complete research in each responsibility area and report back to the group (Timing of this may be different for each group, but time scales may need to be set at the project proceeds)

4. Complete design of tests to be carried out (17.01.24)

5. Carry out tests, analyse results and draw conclusions (31.01.24)

6. Complete written report to show findings and send to group leader (15.03.24)

7. Combining different parts of report and submission. (17,03,24)

8. Presentation of findings (20.03.24)

For my particular area of the project one gateway objective would be obtaining a CAD Model of the Morgan +4 from Morgan by (23.10.23). It actually arrived on the 30.10.23. The gateway objective was 100% achieved although a little late. This will allow us to examine the shape and design of the chassis and to decide where additional bracing can be added to increase the torsional stiffness. It also allows us to see possible weaknesses in the design of the chassis and where additional bracing would be most beneficial. It will also allow us to design the braces to be added, because without the CAD model we could not know if they will fit.
Areas of Concern
1. There is risk of the Morgan car not arriving. We could mitigate this risk by the use of a CAD model to test. This is not as good as using a real life car, because even though we can get a set of results from the CAD software they may not be identical to the results from testing a real life car. No CAD model is not a perfect representation of the real thing so the results obtained may not be the identical.

2. Due to the CAD model of the Morgan not being a perfect representation of the actual Morgan in the workshop it is possible that braces designed using CAD might not actually fit accurately on the Chassis. To mitigate this risk we will use measurements from the actual Morgan to confirm the measurements from the CAD model. It would be necessary to gather very precise measurements of the chassis in order to design a brace on CAD. Any slight error in these measurements may result in problems fitting the brace to the car and possibly produce invalid results due to poor fitting.
Gantt Charts 
Below are 2 Gantt charts showing the task that will be done and the time we have given that task.
Team Gantt Chart
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The Gantt chart above shows the Tasks that the whole team will need to do for the project to be successful. Firstly, data needs to be collected from the Morgan +4 and recorded. From this the whole team will need to discuss the findings and decide where to go from there. This leads on to the separate areas beginning their own models. During this process everyone will need to begin the power-point presentation for mid-year viva. This then leaves the modeling for each area and then the three models being tested with all data gathered collected into 
[image: image2].
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Chassis Gantt Chart
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The Gantt chart above shows the tasks that the chassis and simulation area of the project need to complete by a certain date. Firstly, all measurements need to be gathered so that they can be inputted into the Cad software, Solidworks. This should be completed by the start of march ready for testing. Once the model has been made, the testing can begin. As shown in the Gantt chart, this should be completed by the week after the completion of the model. This allows the data provided by the tests to be manipulated to make graphs. Finally, work on the technical report for the project needs to be completed.
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