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Abstract

Our project was to design a fully independent rear suspension which would retrofit to the loco blade race car. The loco blade race car is currently running fully independent suspension on the front but then on the rear it uses a rear live axle with the use of the de dion suspension 

Our group was made up with 5 members, Jack Beynon as team leader followed by ryan Clarke, Josh Youngs, James Thomas and also Irfan Yaqoob. As a group we wanted to be able to produce a completely function able end product what would only take the locoblade race car to a higher rank than it is now by giving it huge advantage from swapping a live axel to fully independent suspension. 

Before starting our project we set 5 Main goal which we wanted to achieve. 

· A design that will incur minimal modification to the existing setup.
· The design must aim to complement the front suspension.
· Must maintain the 500kg car weight with a 55:45, front and rear split.
· The design must provide a beneficial improvement to the car and suspension movement and complement front suspension.
· The suspension selection must be structurally sound with the car cornering at maximum lateral acceleration of 1.5G.

















Team Members role and responsibilities


Before starting our project, we all got together to give each other major roles of which we would then be able to follow through the whole project.

Jack Beynon – Team leader 

The role of being the team leader is to mainly keep an eye on the project as a whole to make sure that everything was flowing the best it could and making sure each team member was happy. 

James Thomas – Aims and Objectives and calculations 

James’s role was to pick out what we wanted to achieve as in give the group milestones to hit so we would know we were on the right track to creating the end product. James also did the calculations for the wishbone as he was able to understand what needed to be calculated so he was best for this. 

Josh Youngs - CAD

Josh had one of the hardest roles on the team as he was set out to design our exact end product on CAD, we knew this would have been a tough role and as josh knows his way around the programme he was best suited to this. 

Ryan Clarke – Further parts and material costing 

Ryan’s role was to research in on many different components and find specific details which were passed onto the group to enable us to understand what our product needed to be able to achieve 


Irfan Yaqoob – Material testing and manufacturing 

Irfans job in the group was to find out specific material facts and to find out which would be the best way to build and manufacture our end product. 











Over all group tasks and timings 
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A Gantt chart is a great way to monitor progress when in a group task. One of the main advantages of them is that we can put down each task and the give a person a selected colour so when the task is complete we can fill it in and show how long the process has taken. 
By doing this week in week out we can plan out near enough a whole project. From the first task which was to produce the initial Gantt chart which was just a basic outline of which we can then go ahead and fill them in. 
The next task in which we can see is the hill climb regulations this is the first stage of the project this is why most of the tasks high up on the Gantt chart are mainly to do with research on the tasks itself. Following on from this is each task listing up to finishing the end product, as we can see on the Gantt chart we have it colour coded for each person but the majority of it is red which is the group on a whole, we have done this because even though we all have different tasks it all interlinks in with each other and communicating is key when doing a project like this. 









Management Techniques 

The project was set to replicate an independent suspension system on a vehicle which was running a solid rear axle (De Dion) from this we were set the task to go out and from scratch make an independent system. 
From this we first went ahead to research different systems which could be used on the vehicle and shortlist which one would be best selected. We also wanted to make it very specific to what events we were running the vehicle in so we can get the best camber and toe action that we could. 
From this we then looked into various different calculations to do with the suspension on the vehicle and also looked at the ways that we would mount the chosen suspension to the vehicle without de strengthen the chassis, following this Solidworks designs were made of the different components to get a insight on how they would actually look and the way that they would function on the vehicle. 

Two basic theories:

· Maslow 
· Herzberg

The Maslow theory is the hierarchy of needs which can be broken down into 5 different points. These are:

1. Physiological/physical 
2. Safety/ security
3. Social/ belonging 
4. Self esteem 
5. Self actualization

The Maslow theory is a two factory theory which begins with the motivators which control the level of satisfaction within the job. The second factor to the theory is the hygiene factor which controls the level of dissatisfaction within the job.

Moreover, the Maslow theory can be shown within a table. The table can be halved to illustrate the motivators and hygiene factors of the job:
 

   Physiological/physical                             Hygiene factor
       Safety/ security
     Social/ belonging 
           Self esteem                                           Motivator 
      Self actualization

As displayed above, these two major points section various factors about how team management and self assessment occurs.

Furthermore, the next major point is Expectation. Three major points of this method are: 

Cues - Behaviours - Pay off

All these terms are useful, however, some of the easy and major ones to understand which have been used are the more generic ones. The main ones I feel we have used are;

· To have clear objectives and goals.
· Support and trust throughout all team members.
· Co-operation.
· Appropriate leadership.
· Regular review.
· Individual development.

The first main technique is to have a clear objective. This consists of having a clear objective of what we want to produce as well as the breakdown stages of what should be completed and when by. Therefore, by having a clear objective, this aids the management team to achieve certain goals. Secondly, when working with a team you must ensure everyone is happy and knows what they are doing. 
In order to achieve this, there must be support which the individuals can receive if they are struggling throughout the project. This would then result in a happy working team who can aid and support one another. Additionally, cooperation is another factor as it creates a productive team that can work harmoniously together which in turn will produce an exceptional end product.

List of tasks. 

	Task 
	Duration to complete 
	Specific machinery needed 

	Research Double wishbone set ups 
	4 Hours 
	No 

	CAD generic design 
	10 hours
	Solid works software 

	Measure rear of car for space 
	2 hours 
	General measuring gear 

	Gannt chart
	5 hours 
	Excel software 

	General team Management
	6 hours 
	

	Brainstorming ideas 
	5 hours 
	

	Bills of materials 
	6 hours
	Excel software 

	Calculations of suspension
	8 hours
	General formulas 

	
	
	





A table of tasks is a very good way to manage time but also see what tasks will need to be completed, Mine is a generic overview of the group project and is not in order as I wanted to just put down which tasks that I feel would need to be completed in order to achieve a good end product. Looking at the table I have had three columns one being the task, the other being the duration of the task and also any equipment needed In order to complete these. For example, looking into the CAD generic design I felt this would take one of the longest tasks to complete as it takes time to model the components and also we would need to use Solid works on the University Computer.










Bills of materials 

Initial research was needed too look at the different materials which have been used across the automotive market to create different components. We are mainly going to look at what the suspension components i.e wishbones, ball joints, track rods and wheel bearings as this is the area we are mainly going to focus on. 

Looking into the figure below we can see that there are various material compounds such as Steel, Aluminium, titanium. From this table we can see the various different material properties which tell us a little bit about each one. The further research that we continued to look into with more detail was steel as when looking into what the components which other manufacturers make this was one of the easiest cheapest and also best one to use.

[image: ]
[bookmark: _Toc480791077]Figure 1: Show properties of various material (AMT Advanced Materials Technology Gmbh,2014)

The material which is currently being used on the vehicle set up was EN-47 which is also known as AISI 6150. AS this was currently used it was important to look into it so we could discuss it against what we thought would be best used for the Locoblade race car. 

We also needed to look into materials which had a very similar property to the EN-47 Steel in order to decide a suitable material for what we need. The material that we need to choose has to be strong in order to withstand the suspension forces under dynamic conditions. It also should be reasonably priced as if we used a material which is to expensive we would be over our budget and would need to be easily available. 

Two areas of concern

Due to having to replicate a rear suspension system what would be fully independent on a vehicle which had a De Dion set up on its rear can be difficult. Me and my group needed to focus in on this task and work out which we think would be the most suitable for the even the car is raced in and also the most suitable when looking into building the system. 
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The image above shows the vehicle with the de dion set up, after thinking of multiple designs in which we could use we decided on replicating a fully independent double wishbone suspension system, from this we had to use solid works to mock up the design ideas. 
One of the major implements we had to look into was not to take away any of the main structure of the vehicle because if we were to see this we would find it not to be as strong as it was and if we are upgrading the system if anything we would want to increase the structural integrity of the vehicle.

As we can see in the vehicle above that there is not a huge amount of space to put a fully independent system in, we also needed to keep a close eye on the strut angle as if we were to alter this the whole vehicles suspension system could be altered and as this vehicle is a hill climb car getting the camber angle and the rear vehicle tow correct is vital for it to be able to withstand the uphill courses.
This is why we had Ryan on of the team members the task to look deep into which events we would set up this vehicle for therefore we were able to get an idea on how this would be roughly set up.
Project Milestones 



General independent suspension ideas 

I feel that one of the major points in this project was our general ideas, there are many different independent suspension systems we could fit to the rear of the locoblade race car. This is why I wanted to set a clear milestone that I wanted all suspension ideas done by about a month into the project. This would give us clear time to discuss all options and have each team member contribute at least one idea to the group from this we were able to research in detail each suspension idea and to be able to conclude its pro’s and con’s from this we could see clear detail of which way we would want our end product to be. 




Management Milestone

[bookmark: _GoBack]As I had the role of team leader I wanted to set more of a generic milestone just for the over seeing of the whole project. As I know each team member had a specific role it is crucial for everyone to be happy and had a complete understanding of their role. For this I wanted to set group meetings each week for each member of the group to bring various ideas and also talk about if any issues have conquered while they were doing their tasks. From this we would be able to work on any issues as a group and hopefully each member would feel much happier as we would be working in a close environment where everyone was happy to talk about issues and from this I would hope to see a good end product. 
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Materials for Locoblade 2016-2017

Aloys Modulus | Temperature | Density | Hardness |Elastic Modulus|  Thermal Prices "“':‘d‘:;""‘
Gpa c G/em3 | HRe Gps | Conductivity W/mk | GoP/ke »
limit)Mpa
Steel-XMP-21 (M50) 268 200 687 | 6068 3 695 1356
Steel-WTEC6 (M50) 22 200 736 | 60-67 21 3.00 1580
Aluminum AL-MS78 (T6,T74) 200 289 75 120 185 540-760
Aluminum AI-WQ68 (T6,76) 200 288 76 120 157 530683
Aluminum AI-MD20{A4032,A2017) 200 253 . 120 181 260-390
Aluminum AL-SF25(A4032) 200 281 | 210 98 120 181 450
Aluminum AL-Ms89 (2618,2014,4032,6082) 200 292 50 115 149 365-385
Aluminuim AI-MD20 (A7075-T651) 170 281 74.6 74.6 171 462-696
Titanium-Boron Ti-SB62 (Ti-6AL-4v) 600 455 | 36542 81 7 173 650
Titanium Ti-5B20 (Beta-C) 860 255 | 3642 81 7 195 | 8101500
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