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[bookmark: _Toc121009365]1.0 Introduction

In this report, I will assume the role of an engineering team leader and discuss the important choices made when developing a new product. This includes team management, stages of product development, as well as safety, environmental and ethical concerns that must be considered.
The product I have chosen is a steel roll bar for a MK1/MK2 (1989-2005) Mazda MX-5. I have chosen this as the Mazda MX-5 is the most used production car for motorsport, however, these cars are cabriolets meaning they do not come with a fixed structural roof from the factory. This dramatically reduces the safety of the car in the event of a roll-over and comprises the chassis rigidity of the car. 
The roll bar will be fitted on the parcel shelf behind the two seats, in the area where a factory soft top would sit when retracted. The aim of the roll bar is to increase driver safety in the event of a roll-over, increase the chassis rigidity, as well as provide the customer with a suitable area to attach a harness if they so desire.
[image: Roll Bar | Mazda MX-5 Miata]A similar example can be seen below in Figure 1.Figure 1



[bookmark: _Toc121009366]2.0 Engineering Team Structure

Before product development begins, it is important to decide on an appropriate team structure. This can dramatically impact aspects such as team productivity, efficiency, morale, and decision-making, as well as reduce conflict within the team and ensure that people have good relationships with one another. 

[bookmark: _Toc121009367]2.1 Matrix Structure
A Matrix team structure typically consists of different levels of hierarchy, where members report to more than one team leader, which can then report the same issues to their leaders or managers. This means that the team doesn’t need restructuring to suit different projects or attempt several projects at a time (Team Asana, 2021). While this structure is useful for larger companies, it may overcomplicate this project as the team will be a small group of individuals who may not be able to fill all the roles required.

[bookmark: _Toc121009368]2.2 Vertical Structure
A Vertical team structure is a hierarchy-based structure with different levels of superiority throughout the team. Each layer of the hierarchy has progressively fewer people and more power (McMahon, 2022). This structure can be useful for teams where members have different experience levels and training as it allows people with more experience to make more important decisions than those without.

[bookmark: _Toc121009369]2.3 Horizontal Structure
A Horizontal team structure is a non-hierarchical structure meaning each member of the team has equal power and equal say in decisions that are made. This structure is typically used with smaller teams of people as this it may be difficult for larger teams to come to agreements without a higher power. 

[bookmark: _Toc121009370]2.4 Final Decision
For this project, a horizontal team structure will be implemented as the project does not require a large team. Another benefit to this structure is that it is likely to increase morale and productivity within the team as people will be more encouraged to communicate their ideas with each other. This also means that team members will get to know each other better and not be afraid to suggest potential ways of improving the product or the team dynamic.


[bookmark: _Toc121009371]3.0 Product Development

[bookmark: _Toc121009372]3.1 Stages of Development
 
[bookmark: _Toc121009373]3.1.1 Research
The team will begin the project by researching different designs, construction methods, potential safety issues, practicality issues, costs, and other factors such as size constraints which will impact the way our product is designed. 
[bookmark: _Toc121009374]3.1.2 Design
Using the knowledge from the research, the team will collaborate to decide on design elements that can be put together to mock up several drawings of what the final product could look like. This is where any issues are investigated, and the team will carry out a complete engineering analysis. (Roseke, 2012)
[bookmark: _Toc121009375]3.1.3 Prototypes
This is where the team moves from the world of concept and theory and constructs something real and creates a tangible proof-of-concept (Ignys, 2022). The prototypes will likely be made on a smaller scale in order to save money and resources. Any issues with the product can be analysed here in order to further refine its design.
[bookmark: _Toc121009376]3.1.4 Construction
Once the team has a good idea of how the final product will be made, they can begin to make functional roll bars out of the chosen materials. This stage will be used to thoroughly check the design for potential issues and refine it even further to ensure it will be safe to use and easy for the customer to install.
[bookmark: _Toc121009377]3.1.5 Testing
Once a final product is decided, the team will thoroughly test their product in multiple ways to ensure it will fit the vehicle properly, keep the driver safe and not affect the car in any unwanted ways. Once any final adjustments have been made after this point, the product will be complete.

[bookmark: _Toc121009378]3.2 Problem-Solving Approaches
When developing the product, the team will need to assess each other’s skills and abilities in order to decide which areas of development each member should be focusing on.
When a problem occurs within the team, members should raise any issues with their colleagues so that they can be resolved collaboratively using the ‘Five-Why’ method. This is a method where the engineers discuss the problem at hand and ask the question ‘Why?’ five times over, in order to get to the root of the issue (Mobley, no date).
Once the key issue is identified, the team should work together and take the appropriate measures to resolve it before any further progress is made. Members will be rewarded for mentioning issues and asking questions so that they do not feel ashamed to do so.
[bookmark: _Toc121009379]
4.0 Issues, Legislation & Standards

[bookmark: _Toc121009380]4.1 Health and Safety in The Workplace
In order to ensure a high level of health and safety, the workplace should be frequently inspected for safety hazards in order to reduce the likelihood of a dangerous situation occurring. It is also important (especially in a workshop) that team members are properly trained to use any machinery they may be using when developing their product. 
Team members will also be made to wear the appropriate PPE before entering any workshops. These areas will be signposted to let team members know what PPE they should be wearing, as well as the dangers of any machines or tools in that area.

[bookmark: _Toc121009381]4.2 Design Features Concerning Safety
As a roll bar is a motorsport safety device, it is crucial that there are no design flaws that could reduce its level of safety and protection. Therefore, the roll bar will be made using high-quality steel, and have a total of 6 mounting points to the chassis where it is either welded in place or securely bolted. This is to ensure that it can resist impact from any direction without twisting or bending out of shape, potentially putting the driver at risk. 
It is also important to ensure that the roll bar is fitted in such a way that will not interfere with the driver when they are behind the wheel. For example, there should be adequate room between the roll bar and the driver’s head so that it does not inflict any unintended damage to the driver in the event of a crash.
Before the product is distributed, it will be sent off to be examined by an external motorsport safety regulations body such as the FIA so that both the engineers and the customers can be sure of its safety.

[bookmark: _Toc121009382]4.3 Workplace Ethics and Considerations
In order to ensure that the team members are happy and working efficiently, it is important to ensure that they are given enough breaks throughout the working day and that all their working needs and requirements are met. If team members are overworked, then team morale and development efficiency will suffer as a result.
It’s also crucial to recognise if any team members have specific requirements, impairments or disabilities that affect them day-to-day. If this is the case, then suitable measures should be put in place to ensure that they are comfortable and able to work safely.




[bookmark: _Toc121009383]
5.0 Personal Development Plan

Over the past 4 years, I have developed my level of competency and skill by restoring, repairing, and modifying cars and motorcycles of my own, primarily learning from the internet, personal family members, and my own mistakes. I have also gained experience by helping friends and family with their own vehicles. Having this experience as well as a passion for motorsport is what has inspired me to pursue a career in motorsport engineering. 
My future goal is to become part of a pit crew for a race team, this is mostly because I thrive under pressure and have a passion for all things related to motorsport. I also have a competitive spirit which helps me to work well in a competitive racing environment.
In order to achieve these goals, I need to spend my time in the coming years focusing on developing my mechanical knowledge and experience as well as networking and meeting people in the industry who may be able to help me advance my career in the right direction.


[bookmark: _Toc121009384]6.0 Conclusion

Throughout this project, I have learned that being a team leader requires a high level of organisational and decision-making skills as the job can involve many important decisions regarding how to correctly structure the different aspects of a project.
It is also important for a team leader to be able to work well under stress as they are required to consider people’s requirements and ensure everybody in the team has good relationships with one another when working in a high-pressure environment.
Another key attribute of a successful team leader is having a good level of people and social skills, as being a team leader means sharing ideas and helping multiple people while keeping a high level of morale in the workplace. If the people who are working together are struggling to get along, then this can become a massive issue for the team as a whole and needs to be resolved promptly.
In conclusion, to successfully lead a team of engineers, key attributes such as patience, organisation, people skills, time management, a good understanding of the area and the ability to stay calm and focused in a high-pressure environment are all important, as it can be a very demanding role to fill.
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