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1. [bookmark: _Toc1810633361]Introduction
In my role within the automotive industry, I'm responsible for choosing the correct materials and manufacturing methods for essential engine or suspension parts. This report thoroughly explores the decision-making process involved in selecting the ideal material and production technique for a specific component. I'll take into account factors such as the part's intended use, its characteristics, cost considerations, and maintenance requirements. Throughout the report, I'll explain how I develop a detailed design plan, research different materials, and decide on the best manufacturing approach. By doing so, I aim to provide both myself and other readers with a straightforward understanding of the decision-making process in automotive engineering. This comprehensive exploration will help us all grasp the complexities of these decisions and their impact on vehicle performance and reliability.



2. Component specification and design
I decided I wanted to make a hypothetical improvement on the standard Toyota GR Yaris camshaft before I could do this I had to make a replica model of it in SolidWorks making sure to match the dimensions up with the original camshaft of the engine, I also made sure to include tolerances on the cam lobes and the bar for the camshaft to make sure that when id be able to send the model of to be processed for testing and manufacturing this means that the part would be machined into the tolerance that I specified.
I made sure that cam shaft left and the lobes length plus the radiuses and widths had a bi-lateral tolerance of 0.05mm this allows for the machining of the part to have some play on either end of the tolerance so I it could be found out with testing what is the perfect size of the part. 
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Description automatically generated with medium confidence] Figure 2: my completed model of camshaft with dimensions and tolerances marked 
Figure 1: my completed model of camshaft set to the exact dimensions of the standard one. 




Once I finished my model, I did research on what material would be the best for the camshaft I decided that a magnesium alloy would be the best for making the camshaft out of as a magnesium alloy maintains most of the benefits of magnesium but has the negative effects of magnesium reduced due to the magnesium being combined with another metal.












3. Material selection
Recently automotive industries have started incorporating magnesium parts into road cars with this in mind i decided to design a hypothetical magnesium alloy camshaft for a Toyota Gr Yaris aiming to improve the overall performance of the engine Using magnesium for a camshaft can offer several advantages over traditional materials like steel or cast iron. Firstly, magnesium is significantly lighter in weight compared to these materials, specifically 33% lighter than aluminium and 77% lighter than steel. (Jayasathyakawin, 2020)
This results in improved fuel efficiency and performance by reducing the overall weight of the engine. This reduction in weight also leads to lower inertia forces, allowing for quicker acceleration and deceleration of engine components. (ShearXL, n.d.)
Additionally, magnesium has excellent machinability due to how lightweight magnesium is compared to other metals this allows for intricate and precise shaping of the camshaft's profile. This results in smoother operation ultimately enhancing engine performance and efficiency. Moreover, magnesium exhibits good damping characteristics, which can help reduce noise and vibration in the engine, leading to a smoother and quieter operation.
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Description automatically generated]Furthermore, magnesium offers good thermal conductivity, aiding in the efficient dissipation of heat generated during engine operation. This can contribute to better thermal management within the engine, reducing the risk of overheating and extending the lifespan of the camshaft, However, it's important to note that magnesium does have some limitations, such as lower strength and corrosion resistance compared to steel or cast iron. Therefore, I decided to make the camshaft out of a magnesium alloy to help mitigate the limitations whilst still being able to have most of the positives from a solely magnesium made camshaft.  Also, Magnesium is significantly cheaper than aluminium and is only a little more expensive than steel and cast-iron alternatives so overall due to my hypothetical camshaft being used on a sports car like the Toyota GR Yaris I decided to use a magnesium alloy to produce my camshaft. (Devarakonda, 2015)



Figure 3: a top, side and isometric view of the hypothetical design of my magnesium alloy-based cam shaft.

4.  Manufacturing Process Selection
As I aim to be manufacturing a magnesium camshaft for the Toyota GR Yaris in the UK, adherence to legislative conformance is critical to ensure compliance with local regulations and standards. The manufacturing process must align with legislation established by regulatory bodies such as the Health and Safety Executive (HSE), the Environment Agency, and industry-specific regulations like the Machinery Directive and REACH regulations.
Selecting an appropriate manufacturing method involves considering factors such as the complexity of the camshaft design, material properties of magnesium, and production volume requirements. Die casting, a common method for magnesium components, involves injecting molten magnesium into precision Molds under high pressure (Luo, 2013). This process offers efficiency and scalability for mass production while adhering to legislative requirements for workplace safety and environmental impact. 
However, die casting operations must implement measures to mitigate potential hazards associated with magnesium, such as fire and explosion risks. This includes implementing stringent safety protocols, fire suppression systems, and ensuring compliance with COSHH regulations for handling hazardous substances.
Additionally, machining processes like CNC milling or turning may be employed for secondary operations to achieve tight tolerances and surface finish requirements. CNC machining facilities must comply with machinery safety regulations and provide adequate training and protective equipment for operators.
When selecting a manufacturing partner in the UK, it is essential to evaluate their compliance with relevant legislative requirements and industry standards. This includes certifications such as ISO 9001 for quality management systems and ISO 14001 for environmental management systems, demonstrating a commitment to quality, safety, and environmental responsibility.
Throughout the manufacturing process, rigorous quality control procedures must be implemented to ensure the integrity and performance of the magnesium camshaft. This includes inspection of raw materials, in-process monitoring, and final inspection of finished components to meet specifications and comply with regulatory requirements.
Documentation of the manufacturing process, including material certifications, process parameters, and quality assurance records, is essential for traceability and accountability. This documentation must adhere to data protection regulations and be readily accessible for audits and regulatory compliance checks.
In conclusion, manufacturing a magnesium camshaft for the Toyota GR Yaris in the UK requires careful consideration of legislative conformance, process selection, safety measures, and quality control procedures. By aligning with regulatory requirements and industry best practices, manufacturers can produce reliable and compliant components to meet the performance and durability demands of automotive applications while upholding standards of safety and environmental responsibility.














5. Conclusion 
In conclusion, designing and manufacturing a magnesium alloy camshaft for the Toyota GR Yaris has been a relative success. By carefully considering factors such as material selection, design specifications, and manufacturing processes, we have achieved a component that holds promise for enhancing engine performance and efficiency.
The decision to use a magnesium alloy for the camshaft was based on its advantageous properties, including lightweight nature, excellent machinability, and good thermal conductivity. These qualities contribute to improved fuel efficiency, reduced engine weight, and smoother operation, aligning well with the performance goals of the Toyota GR Yaris.
Throughout the design and manufacturing process, adherence to legislative conformance and quality control procedures ensured compliance with regulatory requirements and standards. By selecting appropriate manufacturing methods such as die casting and CNC machining, we maintained efficiency while prioritizing safety and environmental responsibility.
Although magnesium alloys have limitations in terms of strength and corrosion resistance compared to traditional materials like steel or cast iron, these drawbacks were mitigated by careful design considerations and material selection. The decision to use a magnesium alloy strikes a balance between performance benefits and cost considerations, making it a viable option for sports car applications like the Toyota GR Yaris.
Overall, the development of the magnesium alloy camshaft represents a step forward in automotive engineering, demonstrating the potential for lightweight materials to improve vehicle performance and reliability. As we continue to refine and optimize the design and manufacturing processes, we aim to further enhance the success of magnesium alloy components in automotive applications.
In conclusion, the relative success of the magnesium alloy camshaft underscores the importance of thoughtful decision-making, meticulous planning, and adherence to quality standards in automotive engineering. By leveraging the strengths of innovative materials and manufacturing techniques, we can continue to push the boundaries of performance and efficiency in the automotive industry.
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