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1. [bookmark: _Toc122171154]Introduction 

In this technical report I will cover how I would manage a team of top engineers to successfully develop an innovative sporting product for a high-profile sporting company. The product in development will be a carbon bike frame. For this project to be successful, departmental structure must be discussed to ensure all departments are involved and working cooperatively to maximise development output. The various members of the team will have to follow all the latest codes of conduct and health and safety legislations in practice. More experienced members of the team will be assigned managerial roles to further the quality and time effectiveness of the project. These managers should reduce the risk of errors in the development/production by assisting all members with any complications met. Nevertheless, problems will arise during the development stages such as designing the product to compete with other brands that manufacture the same product. Sustainability is a factor that will need to be considered. As of now carbon fibre waste does not attract enough attention from large recycling companies (Cunningham, 2018). This will be a consideration for the team to discuss during the initial development stage as carbon fibre is one of the leading materials used in bike frame manufacturing.


2. [bookmark: _Toc122171155]Engineering Team Structure


To successfully lead a team of engineers, cooperation between departments is essential for the progression of development. The departments in question are as followed: Project team, product design team, manufacturing team and an environmental team. The roles of the project team members will be to research existing designs and noting the advantages and disadvantages of such products. The aim of this research will be to make the product stand out from other competitors in the hopes of matching or to better the sales of other companies. The product design team will have the role of taking aspects of the project teams research to create initial designs using a ‘batch’ style of drawings where multiple drawings of the product will be made. From the vast number of designs produced, CAD software will be used to finalise some designs in much more detail. The manufacturing team will be tasked with researching the most cost/time effective solutions to create the moulds needed to shape the bike. Finally, the other members of the team will be tasked with researching the environmental impact of the project and its development. This will consist of researching what materials/processes have the least impact on our environment. The aim of this project is to create the most environmentally friendly product available on the market.

3. [bookmark: _Project_Development][bookmark: _Toc122171156]Project Development


[image: Graphical user interface

Description automatically generated]Running into complications is a natural occurrence when designing a product but to create a successful project the engineering team must overcome these problems. An example of an issue that could be met in the development stage is the variation of bike frame sizes needed. This would require the product designing team to perfect the ratio needed to convert the measurements and angles of the bike frame. Each frame size would have varying lengths and angles for each component. Such differences would be the length of the frames top tube and the angle of the seat tube. The figure to the right shows the size chart for a 2022 Specialized Rockhopper 27.5. The team would have to research charts such as this one to get an understanding of the sizes needed. 

“One of the challenges of product design is to try to make sure the product objectives can be achieved within the cost margins the market will bear.” (Studiored, 2020). This would be one of the main concerns of the product designing team. To make a successful product it must be profitable in consideration to the manufacturing costs. To overcome this speedbump, the team must carry out extensive research on the prices of carbon fibre bike frames and equally as important, the cost of manufacturing. Another way the team could control the cost of the product is by including customer input. To do so the team would have to ask customers questions such as: “How much are you willing to pay for such product” and “What details would you as a customer like to see included in the design”. These questions would be asked to potential buyers with experience in the field of biking who know what characteristics are sought after. Figure 1.


The environmental and manufacturing team would be faced with overcoming the challenge of reducing the products impact on the environment. In our current environmental climate, reducing a products carbon footprint is essential when considering product manufacturing. The main material used in bike frame manufacturing is steel/aluminium. This has been used in bike manufacturing since the late 1800’s (Barfield, 2019). In recent years, carbon fibre has skyrocketed in bike frame manufacturing. Even though carbon fibre is perceived as being a much more ‘green’ material “it’s about 14 times as energy-intensive as producing steel, and the creation process spews out a significant amount of greenhouse gases” (Jennings, 2015). Even though the energy consumption is so high, carbon fibre has a much longer lifecycle as it does not corrode, rust, or degrade therefore, making it a much more sustainable material choice.
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Figure 2




This above flow diagram shows all the necessary steps needed to create a successful product. All steps should be considered by the design team to ensure all possible variations of the product have been analysed.






4. [bookmark: _Toc122171157]Health and safety legislations and standards 

When developing a product, it is essential to consider the possible health and safety issues, risks and industrial standard factors that could arise in the development stage. The current Health and safety regulations must always be followed when creating a new product to ensure that it is structurally sound and safe for the customer to use. To create a product that complies with the correct health and safety legislations, risk assessments must be carried out. “Key parts of the bike – frame, forks, drive-train, wheels and handlebar assemblies – need to withstand strength and fatigue testing, simulating very severe real-life usage.” (BikeBiz, 2009). This reference found online explains what risk assessments should be in practice to comply with the EN standards from the General Product Safety Regulations – GPSR. The group should follow this method of strength testing the frame by fixing the frame to a flat table and hanging masses to the bottom bracket (Greenway, 2008). 
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Figure 3.











5. [bookmark: _Environmental_legislations_and][bookmark: _Toc122171158]Environmental legislations and standards 

Making a product that complies with the current environmental legislations and standards is a must. As referenced in the product development, the emissions produced by carbon fibre manufacturing are quite extensive. To ensure that the fumes produced do not exceed the limit, the manufacturing process must comply with the National Ambient Air Quality Standards (EPA 2016a). This legislation states that the production of carbon monoxide (One of the main gasses produced in carbon fibre manufacturing) cannot exceed “40 milligrams per cubic meter for a 1-hour average concentration not to be exceeded more than once per year.” (Code of federal legislations ,2019). One way of reducing the amount of fumes being exposed to the atmosphere is fitting proper ventilation.






























6. [bookmark: _Toc122171159]Conclusion

For this to be a successful product the team will have to overcome the problems discovered in the development stages. All individual teams will have to cooperate with other departments to work out how these problems can be resolved. The managers of each team would have to call group meetings in order to brainstorm ideas that could counter these problems. Some of these issues may occur after the product has reached the market. These will need to be tackled promptly to ensure sales are not affected. Considering the various health and safety and environmental legislations and standards would be essential to create a complete product. One factor that has been covered in this technical report is the harmful gas production caused in the manufacturing process. The correct measures have been noted and would be carried out by the environmental and manufacturing team to make the product as safe as possible. 

In conclusion, the aim of this technical report was to enhance my skills in problem solving and team management. So many problems arise when designing a product. My duty within this report was to summarise some of the difficulties and to explain how a team of engineers should be able to overcome these. 
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