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[bookmark: _Toc53046939]Introduction

In this technical report the aim/objective is to take leadership of an engineering team tasked with developing a chosen product, showing how the engineering team will develop the product from the beginning idea to the production and release of the product. The product will be a mid-range affordable track style roll cage for the Honda EK/EJ civic, which will be available for the general public to purchase. The main focus of this report is to show how the different departments will be consulting/working together in order to meet all product requirements. This report will also show how the engineering team structure is built and what each role entails. This is a key aspect due to the importance of the communication between teams in order to keep to set deadlines, marketing, materials/resources, budget and codes of conducts to meet engineering and product requirement. The report will be considering all aspects of how the roll cage will be engineered/manufactured. 
The motorsport industry and show car scene is increasingly growing from major league teams to the “DIY” enthusiasts because of increased knowledge and accessibility to resources, parts and public tracks sessions. Consequently, it has created a massive increase in the aftermarket “track ready/style” products that both meet health and safety regulations and are aesthetically pleasing





Research – Engineering team structure 
This section focuses on all the different teams that are essential to this project. Explaining and showing the roles of each team, providing breakdowns of the communications and discuss how maximum efficiency can be achieved across all different departments.
Internal team structure:
Project sponsor:
The project will start by establishing a project sponsor, which is the only level above the project manager. Their responsibility is to ensure that all the resources such as supplies and budget are in place, effective promotion is run and are responsible for the overall success of developing the roll cage. 
Project Manager:
The project manager is responsible for the day-to-day management of the development of the roll cage. They are obliged to ensure that all requirements such as timeline, budget and product specifications/standards that have been set by the project sponsor are achieved . The project manager is the main point of contact who deals with any issues that the team leader may bring up. 
Team Leader:
Next in the team structure is the team leader, whose main role is to ensure that deadlines given by the project manager are achieved for the individual tasks. They are also the main point of contact for the individual teams, so they ensure that whilst keeping to the set schedule the teams stay motivated to maximize product success. The team leader also has an intricate knowledge of the roll cage and a vast experience in industry developing them. They play a key role in the design of the roll cage and creates a development plan for the roll cage that is followed by the rest of the engineers/development team. 
Product tester/Quality assurance 
The last team in the team structure is the product tester/quality assurance. The product tester has an important role throughout the project as they test the roll cage continuously from the start to the end to ensure that the roll cage is meeting the requirements and is fit for purpose. They are especially important as they are the last team/section of development before it’s being sold to customers, so they are required to ensure that the roll cage is fit for purpose. They are required to check/test the overall quality of the roll cage from structural integrity in order to meet the required health and safety/terms; aesthetics such as paint and branding and that the requirements/tolerances that have been set for the roll cage have been met to ensure practicality and customer satisfaction.
External team:
Material Supplier:
Material supplier provides raw materials required for production. The supplier is selected through a bidding process. The material supplier must ensure that the costs of all the materials stay consistent throughout the partnership
Manufacturing Team:
The manufacturing team will be an external third-party team that will be sourced by a bidding process. They will be in charge of producing the final product to the required tolerances. The manufacturing team must ensure that the roll cage is made to the exact parameters set in order for correct fitment to the vehicle  
Working at professional standards 
A key aspect to this project is ensure that communication between the teams is clear and concise in order to maximise product development and to ensure that the roll cage specification/requirements are met. Having constant communication throughout the whole process will massively reduce the chance of miscommunications resulting is exceeding deadlines, budgets and resources. The communication will be retained by having a report structure in place that entails team-reports being completed and sent to the team leader each day, to the project manager weekly and to the project manager every two weeks (giving the evaluation of all reports to the sponsor). These reports will enable the teams to have a greater understanding about the current progress in the production of the roll cage. This will help to maximise the efficiency of meeting goals and expectations by all teams, giving the managers a clear understanding of any issues or miscalculations towards deadline and budget. This process helps to enable the managers to make arrangements/corrections in order to complete the production.
Methodology 
[image: Chart

Description automatically generated]
(Figure 1)
Initial planning 
Idea development:
During the first stage of production an initial product idea is developed in order to give a clear understanding of what the product will consist of. Once the idea of a roll cage for a Honda Civic EK/EJ is decided the product would then be further developed and requirements for both fitment and aesthetics are decided. In this stage all aspects of what make a desired product are thought of from, practicality, aesthetics, users needs and price range. The result of this section is creating a clear and concise design idea for the roll cage.

Cost Analysis 
The Cost Analysis is another key aspect of this project. A Gantt chart that portrays the timescale and deadlines for the project will be created. Each section will be required to be completed in the allocated time in order to meet the deadline and stay within budget. The allocated budget will take into account of potential human error, materials, third-party companies and additional 25% float.
Design 
CAD/Initial design:
An initial design was produced during the design phase of the product that was required to meet the fitment requirements of the Honda EK/EJ Civic. Once the initial design was created the team was allocated the task of producing several different CAD designs of roll cage styles that meet the requirements and regulations. The roll cage style chosen was the most aesthetically pleasing and cost effective. Subsequently the final design was chosen including various colour options and branding locations.
Prototype approval:
Once the final design was chosen the designs and report were sent to the Project Sponsor and Project Manager to ensure that the roll cage meets the set requirements and specifications in order to get the approval to create a Prototype of the Product. 
Manufacturing 
Prototype manufacturing:
Upon approval of the final product design from both the Project Sponsor and Project Manager the prototype manufacturing began with the third-party company where several prototypes were produced ready for stress testing. 
Safety Testing:
During the safety testing process the product withstood the required tolerance by exceeding the minimum yield strength of 350nm. The roll cage was then fitted to the vehicle, the fitment met the standards for the FIA and MSA.
Prototype Review:
Upon review of the reports for the prototype it was apparent that the roll cage met the required tolerances and standards set by both the project sponsor and MSA. Upon prototype manufacturing it was clear that designing the roll cage with multiple colours for customer satisfaction would increase the build time by an additional two days. This was resolved by bringing in extra workforce in order to meet the deadline. Although this increased the budget it was a compromise that was needed to be made to ensure that the product would be released on time.
Manufacturing:
Once the prototype review was completed and the project sponsor and project manager evaluated the review/reports it was then commended and greenlighted by both parties to begin the manufacturing process. The third-party company then received the contract to commence the production of the roll cage and completed the required amount of roll cages to be built within the time parameters. 















Discussion 
This section is used to focus on the possible issues, legislations and standards that may occur when producing and selling the Roll Cage. Risk Assessment:
A risk assessment table (Figure 2) is produced to show the risks and mitigations for the project. Due to roll cage being designed for track use there are requirements and health and safety parameters set by MSA and FIA in order to be eligible for UK National competition such as:
· Material: Cold Drawn Seamless Carbon Steel
· Minimum Yield Strength: 350Nm
· Minimum dimensions (mm): 45x2.5 or 50x2.0 
· Adequate welds 
· Suitable elongating properties 
· Close to the shell of the body 
· [image: Graphical user interface, application, table, Excel

Description automatically generated]Must not impede the entry or exit of the driver and co-driver 
(Figure 2)
The risk assessment table was designed in order to cover all aspects of possible failures and weakness in the production of the roll cage. This enabled the Project Manager to create a plan of action to be taken should the risk occur. The severity of the risk is made aware by using an impact level and risk rating in order to make the Project Manager aware of the higher risk areas. 
The roll cage is designed around meeting track regulations and requirements set by the FIA and MSA. Due to the roll cage only being stress tested for track requirements and being sold to the general public, legalisation and an agreement between the customer and supplier is put in place.  the product is intended for track use only due the impact damage taken before structural integrity failure in the roll cage. this ensures that no liabilities or action can be taken upon the company if road traffic collisions occur and the occupants sustain injuries. 

Conclusion 
This report provides a detailed outline of the organisational internal and external team structure required for the production of the Roll Cage, each department’s roles and expectations, management of the budgets and timelines and maintenance of professional standards across all departments. The report gives a step-by-step process of how the roll cage was designed from the initial idea down to the release of the roll cage. The aims and goals shown in the introduction have been achieved by completing the project within the set deadline, staying within budget, timely communications between departments, ensuring professional working standards and by meeting all requirements/parameters set by the project sponsor in order to meet regulations.
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