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[bookmark: _Toc214824097]Introduction
The group project will focus on developing and preparing a Morgan Plus 4 to compete in a sprint series, specifically looking at chassis improvements, suspension development, tyre and braking upgrades and optimising the intake system. Once all the work is completed, we will create a Vi model of the Morgan to easily assess the performance improvements.  

[bookmark: _Toc214824098]Aims
[bookmark: _Hlk162528883]The aim of this report is to create a detailed plan for our group project that will help us better understand the tasks involved in each section of the project. As well as help us keep track and monitor our progress. 
[bookmark: _Toc214824099]Objectives
· Understand each member's role
· Create a whole project task list
· Create a detailed plan for my section of the project
· Identify materials needed for the project
· Identify the equipment needed for the project
· Identify project milestones and gateway
· Identify risks of the project 
· Create a Gantt chart to help track progress 









1. [bookmark: _Toc214824100]Team Roles and Responsibilities
[bookmark: _Toc214824101]Team structure
As a group, we have decided on a self-managed team structure. Where each team member is responsible for organising their own section of the project. The benefits of this are that each member of the team has equal responsibility, team members can make decisions quickly without having to check with the team leader, allowing them to quickly adapt to any problems that may arise during the project. (AIHR, 2025)    
[bookmark: _Toc214824102]Team Member Roles
[bookmark: _Toc214819395]Table 1 Team members roles
	Name
	Task

	Luke
	Suspension Kinematics study/ Vi grade model development

	Nia
	brakes and tyres development


	Josh
	Chassis development

	Jay
	Intake development and optimisation

	Kiera
	Intake development and optimisation

	Niall
	Vi grade model development




[bookmark: _Toc214824103]My role skills and personality traits
My role within the team is to develop the suspension and Vi grade model, which involves accurately and precisely measuring and recording the wheelbase, track width, coordinates of the suspension hard points, and the sprung and unsprung masses. The result of my Belbin self-assessment highlighted me as a complete finisher, who is methodical and thorough when carrying out tasks, ensuring nothing is overlooked and no mistakes are made. (Indeed editorial team, 2025) Making me best suited to my area of the project. 



1. [bookmark: _Toc214824104]Overall group tasks
[bookmark: _Toc214819396]Table 2 Overall group tasks
	Name
	Task
	Task description
	Start date
	End Date

	Nia
	Identify the current brake system and tyre setup
	I will inspect the vehicle’s existing brake system and record what components are currently fitted. This includes identifying the currently fitted calipers, discs, and pads. I will also check the tyres for wear, size and condition, and compound.
	06/10/2025
	10/10/2025

	
	Research the relevant racing regulations
	I will review the Welsh Sports & Saloon Car Championship regulations to understand the rules and requirements affecting brakes and tyres.
	13/10/2025
	15/10/2025

	
	Research the existing brake systems
	I will determine whether the current brake system meets regulations by inspecting calipers, discs, and pads for wear or damage.
	08/10/2025
	15/10/2025

	
	Measure and record the wheel clearance
	I will measure the clearance between the caliper and the inner wheel rim.  These measurements will help determine whether there is enough space for larger components or if wheel spacers are needed.
	08/10/2025
	22/10/2025

	
	Analyse the data from the previous outing of the Morgan
	[bookmark: _Int_12QvcDLP]I will review the data from the previous outing to assess brake and tyre performance. Looking specifically at brake temperatures, braking performance, and tyre behavior and identify any issues or areas for improvement.
	TBD
	TBD

	
	Evaluate the potential for caliper upgrade
	I will research race-grade calipers that meet the regulations and assess whether upgrading will offer any performance advantages.
	22/10/2025
	10/12/2025

	
	Assess feasibility of wheel spacers
	I will evaluate the benefits of wheel spacers for increased caliper clearance, whilst ensuring compliance with regulations.
	22/10/2025
	10/12/2025

	
	Purchase multiple sets of tyres ready for any condition
	Based on track conditions and regulations, I will purchase dry, wet, and intermediate tyres as required.
	04/11/2025
	12/11/2025

	
	Purchase and prepare the upgraded components (if required)
	I will identify and order upgraded discs and/or calipers that meet both vehicle and regulation requirements.
	TBD
	TBD

	
	Install the upgraded components (if required)
	I will fit the upgraded components onto the vehicle, ensuring proper fitment, clearance, and alignment. 
	TBD
	TBD

	
	Install the spacers (if required)
	If spacers are needed, I will install them between the wheel and the hub to increase caliper clearance (only if required).
	TBD
	TBD

	
	Install the new tyres (if required)
	I will fit the new tyres, ensuring they meet racing standards. After installation, I will check the alignment and balance.
	TBD
	TBD

	Josh
	Research current chassis development

	To research both how the current chassis works under racing conditions and to calculate the stress, strain, and torsion when under extreme pressure and load.  

	15/10/25
	24/10/25

	
	Work out stress analysis

	During a race, the vehicle's chassis will go under immense stress due to the load being applied when cornering and on straights. It is important to calculate the stress to make sure that an understanding of how the vehicle behaves

	24/10/25
	30/10/25

	
	Work with Luke to help improve suspension  

	This is due to the fact both components are found close together on the car and both carry significate importance to the vehicle's infrastructure.


	30/10/25
	3/11/25

	
	Test upgrades
	Another main part of this project is the testing phases this is when the data gathered upgrades can be made and placed onto the car and tested during the off season.

	3/11/25
	14/11/25

	
	Compare results to previous years

	This result is also paired with the test upgrades because they are along the same line. Once upgrades are made and testing has been completed the next thing to do is to compare the data gathered and compare the differences from last year. Therefore the data is before vs after upgrades.
	NA
	NA

	
	Construct new model

	Once I have compared my data to last years data. The process of making a new ladder chassis can be produced by using simulations and CAD models.
	14/11/25
	28/11/25

	Jay/Kiera
	Research
	We will research different design ideas of different intake systems, also looking for the key areas to look at and different materials that would be best. The research can vary from websites, images, and asking externals sources.
	03/11/25
	02/12/25

	
	Designing
	We will be making rough sketches and then choosing our favourite which will then lead to creating a design using the SolidWorks software. 
	01/12/25
	25/12/25

	
	Manufacturing
	At this point of the project we will manufacture the chosen design using our chosen material 
	tbd
	tbd

	
	Testing
	Once the product has been made we will then put the new design onto the morgan and test it  
	tbd
	tbd

	
	Analysing
	we will look at the data and see the comparison to see if our new design is more effective than the standard intake system. Also, we would look for any fault that could of occurred during our test session with the new intake system.
	tbd
	tbd

	
	Meetings
	Every week we have a weekly meeting with our project lecturer to discuss plans and assess progress in our role.
	13/10/25
	tbd

	
	Presentation 
	The presentation will be created by everyone in the group and will be presented to summarise the groups progress and the plans for the future until our final presentation at the end of the academic year.
	01/02/26
	21/03/26






[bookmark: _Toc214824105]My tasks
[bookmark: _Toc214824106]Task breakdown
[bookmark: _Toc214819397]Table 3 My tasks
	Task
	Task description
	Estimated Hours
	Duration
(Days)
	Start date
	End Date

	Weekly meetings
	Weekly meeting to review and update team members on progress
	168
	168
	29/09/25
	16/03/26

	Research existing Vehicle Data
	Collect any existing Data of the Morgan
	10
	5
	13/10/25
	23/10/25

	Collect vehicle data

	Measure the wheelbase, track width, vehicle mass and unsprang mass. This information will be used to create a model in the VI grade
	15
	7
	24/11/25
	01/12/25

	[bookmark: _Hlk213344413]Measure geometry
	Measure the geometry of both plus-four and plus-six suspension systems
	30
	10
	24/11/25
	04/12/25

	Create a suspension model
	Use Wingeo to create a virtual model of the suspension systems
	20
	7
	05/12/25
	12/12/25

	Kinematic simulation
	Use Wingeo to run a kinematics simulation
	20
	7
	13/12/25
	20/12/25

	On the car kinematics test
	Carry out a Kinematics test on the car to verify the simulation 
	40
	25
	05/01/26
	30/01/26

	Kinematic results analysis and comparison 
	Compare the changes in handling characteristics between the plus-four and plus-six
	25
	12
	31/01/26
	11/02/26

	Gather team members' data and create vi model
	Gather data from the other team members. Create a virtual model of Morgan in VI grade using the data from team members. 
	20
	61
	02/12/25
	01/02/26

	Model comparison 
	Compare the Plus-four and Plus-six models using VI Grade Animation feature to highlight improvements 
	30
	10
	02/02/26
	12/02/26

	Report write-up and presentation
	Write a report and create a PowerPoint presentation 
	30
	49
	01/02/26
	21/03/26



[bookmark: _Toc214824107]Weekly meetings 
We will hold a weekly meeting to review progress and inform team members of any changes to individual sections of the project that might impact their work. 
[bookmark: _Toc214824108]Research existing vehicle data
I will begin my project by researching and gathering existing data related to the suspension system, which can assist me in creating a digital model of the Morgan in VI Grade. This will help me understand the current configuration of the Morgan and highlight areas that could affect other parts of my project, enabling me to address potential issues. 
[bookmark: _Toc214824109]Collect vehicle data
To begin work on the Vi model of the Morgan, I will measure the total vehicle mass using corner weight scales and the mass of the unsprung suspension components. I will then perform a spring stiffness test using a hydraulic press. I will measure the force applied to the spring for every 0.1-inch deflection. This will provide me with the spring rate, which I can use to create an accurate model of the Morgan within the vi-grade software. 
[bookmark: _Toc214824110]Measure geometry
During my research, I found the geometry data for both plus-four and plus-six suspension systems that were measured by a previous university member. However, to ensure my suspension model is accurate, I plan to measure all the suspension pickup points and verify the coordinates I have found during my research. I will do this by using a CAD model of the suspension I found during my research and by measuring the physical components in the workshop. 
[bookmark: _Toc214824111]Create kinematic suspension model
Using the measured geometry data, I will create kinematics models for both the plus-four and plus-six suspension geometries using Wingeo Kinematics software. In addition, I will create modified models simulating movement caused by the compliance bushes. I will then use these models to run kinematic simulations. 



[bookmark: _Toc214824112]Kinematic simulation 
I plan to run two simulations: the first involving ride height change, where I run the suspension model at different ride heights. I intend to start at the baseline height and collect data at 5mm increments up to 25mm either side of the baseline. The second simulation will model a turn by adding a roll angle, increasing it in 0.1-degree steps up to 2.5 degrees. Using the data collected from these simulations, I will analyse the relationship between camber and ride height, spring length and wheel position, as well as toe angle and ride height. Additionally, I will examine how roll angle affects both left and right-hand side camber angles. 
[bookmark: _Toc214824113]On car Kinematic test
To verify the simulated test results, I will carry out an on-car kinematic test. I will run the suspension through the same ride-height range and measure the change in camber and toe for both suspension layouts. 
[bookmark: _Toc214824114]Kinematic results analysis and comparison 
Using Excel, I will plot graphs for the data I collect, allowing me to easily compare the differences between the two suspension setups and assess how changes to the system can affect the vehicle's handling characteristics.  
[bookmark: _Toc214824115]Gather team members' data and create Vi model
Using the measurements of mass, wheelbase, and vehicle track width , I will create a virtual model of the Morgan. Using the geometry model created in Wingeo, I will develop two different variants of the model. The first will be a baseline that replicates the Morgan with the Plus-four suspension system, before any modifications are carried out. The second model will represent the Morgan after the modifications. Using data I gather from the other group members' projects, with the goal of it being further developed by other groups in the future to help virtually analyse the Morgan's performance. 
[bookmark: _Toc214824116]Model comparison 
Using VI grade. I will run both models through a cornering and max performance test, assessing the vehicle understeer, grip balance and maximum cornering force. I will use the VI grade animation feature to visually highlight the performance improvements the group’s modification has made to the Morgan when compared to the original setup. 
[bookmark: _Toc214824117]Report and presentation
After completing the Kinematics project, I will write a 2,500-word report discussing my findings from the kinematics study and analysing the VI model, its benefits, and potential applications. Alongside this, I will give a presentation with the others in the group, discussing our work and findings. 
[bookmark: _Toc214824118]Preliminary bill of materials 
[bookmark: _Toc214819398]Table 4 Preliminary bill of materials
	Parts
	Quantity
	price
	Source

	Front upper suspension arm
	2
	£404.84 (genuine)
	(Melvyn Rutter Limited, 2025)
	Front lower suspension arm
	2
	£756.08 (genuine)
	(Melvyn Rutter Limited, 2025)
	Rear upper suspension arm
	2
	£16.53 (aftermarket) 
	(Eu spares, 2025)
	Rear lower suspension arm
	2
	£27.05 (aftermarket)
	(Eu spares, 2025)
	NSR Driveshaft
	1
	£120.60 (aftermarket)
	(Eu spares, 2025)
	OSR Driveshaft
	1
	£120.60 (aftermarket)
	(Eu spares, 2025)













[bookmark: _Toc214824119]Specialist Equipment
[bookmark: _Toc214824120]SolidWorks
SolidWorks is CAD software primarily used to create and analyse CAD models. For this project, I will use it to plot the suspension coordinates from the CAD model of the Plus-four suspension I have obtained during my research. 
[bookmark: _Toc214824121]Wingeo
WinGeo is suspension kinematics software used to model vehicle suspension systems. It also allows users to easily analyse suspension characteristics, make adjustments, and examine the effects of those changes. I will use it to create digital models of the Morgan's suspension and compare the differences between the two setups.  
[bookmark: _Toc214824122]Corner weight scales
Corner weight scales are digital scales used to measure the mass of a vehicle. By placing a scale under each tyre, the vehicle mass can be measured. They are also used to make suspension alterations by equally balancing the vehicle mass between each wheel. I will use them in this project to determine the total mass of the Morgan and to measure its unsprung mass. Which I can use to create the Vi model.  
[bookmark: _Toc214824123]Dti gauges 
DTI gauges are highly precise measuring devices used to detect very small changes across a surface down to 0.1mm. I will use them to measure minute changes in the toe angle for each change in ride height when carrying out the on car Kinematics test. 
[bookmark: _Toc214824124]Digital camber gauges 
Digital camber gauges measure a wheel's camber. I will also use them during the on car kinematics test. Where I will measure the camber change for each change in ride height. 




[bookmark: _Toc214824125]Project Milestones and Gateway Objective
[bookmark: _Toc214824126]Overall project milestones
[bookmark: _Toc214824127]Suspension development 
· Existing vehicle data research completed
· Vehicle data collected
· Geometry measurements collected
· Suspension model completed 
· Kinematic simulation completed
· Kinematic comparison completed
· Vi grade model comparison completed
· End of project 
[bookmark: _Toc214824128]Brake and tyre development
·  Research completed
· Measurements collected
· Assessing upgrade benefits 
[bookmark: _Toc214824129]Chassis development
· Research completed
· Analysis completed
· Testing completed
· Comparison completed 
[bookmark: _Toc214824130]Intake development
· Research completed
· Designing completed 
· Intake manufactured
· Testing completed
· Analysis completed  
[bookmark: _Toc214824131]Vi grade model development
· Vi model competed
· Vi model comparison completed 

[bookmark: _Toc214824132]My project Gateway
After conducting the on-car kinematics test and before comparing the plus-four and plus-six suspension systems, I will use a gateway to validate the simulated test results against the real-world results to ensure they are accurate. I aim for the digital model to be within 5% accuracy of the real system. Once this threshold is reached, I will proceed to create the Vi model, confident that it will accurately reflect the real Morgan's characteristics. If I fail to meet this gateway, I will modify the digital suspension model until the target threshold is met. 
[bookmark: _Toc214824133]Risk identification and mitigation
[bookmark: _Toc214824134]Equipment is not available when needed
As shown in my plan, many sections of my project involve using specialist equipment and the workshop facilities, which are shared with other students. This does pose a potential risk as the equipment and facilities needed may not be available when required, which would affect the timing and completion of tasks. To mitigate this risk, I will liaise with workshop staff to check the availability of the equipment and workshop in advance, giving me time to reschedule my tasks and ensure other areas of my project are not affected by any delays I may face. 
[bookmark: _Toc214824135]Underestimating the complexity and length of the task 
As my project involves many tasks, some of which I have no prior experience with and some of which I have only done as part of a group. There is the risk that some tasks may take longer to complete than I anticipate. To mitigate this risk, I will begin by researching these areas to better understand what is involved before starting the task. I will also allow extra time to complete these tasks and place them early in the project, giving me enough time to restructure the plan if needed.







[bookmark: _Toc214824136]Gantt Chart
Project milestones are highlighted in blue and the gateway is highlighted in green.
[bookmark: _Toc214824137]Group Gantt chart
[image: A screenshot of a project
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[bookmark: _Toc214824140]Figure 1 group Gantt chart week 1
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[bookmark: _Toc214824141]Figure 2 group Gantt chart week 6
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[bookmark: _Toc214824142]Figure 3group Gantt chart week 13
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[bookmark: _Toc214824143]Figure 4group Gantt chart week 22










[bookmark: _Toc214824138]Personal Gantt chart
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[bookmark: _Toc214824144]Figure 5 Personal Gantt chart week 3
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[bookmark: _Toc214824145]Figure 6 Personal Gantt chart week 9
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[bookmark: _Toc214824146]Figure 7 Personal Gantt chart week 13
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[bookmark: _Toc214824147]Figure 8 Personal Gantt chart week 21
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