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[bookmark: _Toc164616942]Introduction:

In this assignment I have been given 2 parts; part A and part B. 
In part A, I have created a technical drawing from a piston head, which was supplied in the teams. I started by changing the sheet size to A3, I then placed the component on the sheet showing the front, side, top and bottom view as well as a sectional view so that you can see any hidden features within the component. I also added an isometric view so that the engineer could then see in 3D what the component needs to look like. Once placing these I created a datum point to show where my dimensions are referenced from. I then began dimensioning the heights, widths and radius. I then made sure that certain dimensions had a tolerance as they need to be precise as other parts will be surrounding it closely when put in the engine. I then finished the drawing by filling in the title block.
Next, when doing part B I chose to write my report on a suspension double wishbone from a honda NSX, 2015 model. In my report I will talk about what enviroment the car will be in, the material required to produce and manufacture, the maintenance that is required for the component and the cost. I will also mention any alternative materials that could be used during the maufacturing process. Finally, once I make my final decision on which material would be best suited for this component I will go through maufacturing processes suited for my selected material. 


[bookmark: _Toc164616943]Component Design Specification: 
[bookmark: _Toc164616944]Environment:
A Honda NSX is classed as a sports car however, the environment and the way it is used depends highly on the driver. For example, the car may only be used for track days and racing and performance events, a double wishbone suspension system is ideal for this kind of environment as it allows precise handling as well as minimal body roll when cornering. A double wishbone suspension system gives technical flexibility to be able to adjust camber, caster and toe angles to then meet the requirements of the track. (MOOG , 2024). Another reason that a double wishbone would be used for this environment is because they are manufactured to withstand high speeds, aggressive cornering and they are able to adapt to fast changes in direction. 
[image: ]For those who use the car more regularly on roads in urban or rural areas, this suspension system is still ideal as it offers a smooth drive as each wheel can react differently to adapt to the bumps and vibrations of the road, this also helps to maintain vehicle stability. 

[bookmark: _Toc164616945]Maintenance:

Maintaining a double wishbone suspension system is crucial for ensuring optimal performance, handling, and safety of a vehicle, especially for sports cars used on tracks. It is important that the suspension system is inspected and maintained regular as it can lead to excessive tyre wear and misalignment. (AAMCO Knoxville , 2023). By performing regular maintenance and addressing any issues promptly, you can ensure that your double wishbone suspension system performs optimally, providing the desired handling characteristics and longevity for your track-focused sports car. 

[bookmark: _Toc164616946]Cost: 
Double-wishbone suspensions have many precisions moving parts, making them expensive to build and maintain. (One), 2024). While the initial production cost of a double wishbone suspension system can be significant due to design, engineering, and manufacturing expenses, maintenance costs can vary depending on factors such as usage, driving conditions, and the quality of components used.

[bookmark: _Toc164616947]Component requirements:
· Structural integrity
· Geometry and kinematics
· Adjustability
· Compliance and control 
· Wheel alignment and tyre wear 
· Braking and handling 
· Packaging and space constraints 
· Durability and reliability.


[bookmark: _Toc164616948]Material Selection:
[bookmark: _Toc164616949]Cast iron: 
Advantages of cast iron is that it has a high compressive strength making it suitable for when the component it under a heavy load without deformation, also due to its strength to weight ratio cast iron allows for structural integrity as well as stability, making it long lasting. It also has a dampening capacity that then helps absorb and dissipate vibrations, which then reduces road noise while improving performance. Another advantage of cast iron is that it is easy to machine compared to others, it can be cut, drilled and shaped with various tools and machines, this enables the component to be more precise. 
However, there are some disadvantages of cast iron like its weight compared to other materials like, aluminium, as it is denser. This makes it more difficult to move or replace if needed, especially if located in an awkward space. (EW, 2024). Rust and corrosion it another disadvantage of cast iron as the wishbone will be exposed to oxygen all the time as well as moisture during harsh weather conditions, this will cause the structural integrity to decreasing over time leading to early failure. 

[bookmark: _Toc164616950]Pressed steel:
Advantages of pressed steel it that it is cost effective to produce as the stamping process allows a high production volume along with minimal material waste. Pressed steel is also lightweight compared to cast iron, having lighter components then contributes to improved fuel efficiency and performance. Pressed steel components can be easily customized to meet specific design requirements. The stamping process allows for the creation of complex shapes, contours, and features, giving engineers flexibility in component design. Steel is incredibly durable; it is resistant to corrosion and can last for decades in the right conditions. Steel is also fire-resistant and won’t rot or decay like other materials. (EDUCBA , 2024). 
Disadvantages of pressed steel however, can be brittle in colder conditions, especially those with a higher carbon content. This can then lead to cracking of the component. Pressed steel components are typically limited in thickness due to the constraints of the stamping process. This can restrict their use in applications requiring thicker or heavier materials. When producing the wish-bone you need to manufacture the shape of the wishbone before going into production, which can be time consuming. (winward engineering ltd, 2024).

[bookmark: _Toc164616951]Aluminium:
Advantages of aluminium is that it is yet again significantly lighter than steel and cast iron, contributing to better performance. Despite being lightweight, aluminium exhibits excellent strength-to-weight ratio, providing structural integrity and durability in various applications. Aluminium also remains strong when in colder conditions unlike steel, not only does the strength increase at low temperatures but also its tensile, yield and impact measurements. Moreover, aluminium is resistant to corrosion which is also increased in these conditions, making it then more suitable for colder environments without breakdown due to moisture. (weerg., 2024). 
Disadvantages of aluminium is that although it has a good strength to weight ratio, aluminium generally has lower strength compared to steel. This limitation may restrict their use in applications that require high tensile or load-bearing capabilities. (linked in, 2024). Pure aluminium has relatively low hardness and wear resistance compared to other materials. While aluminium alloys can improve hardness and wear properties, they may still be less durable than materials like steel in certain applications.

[bookmark: _Toc164616952]Final selection:
The best material for a double wishbone in my opinion would be cast iron as it is easy to manufacture and produce as it is an easy material to machine. It also has a high strength and durability so it can last a long time under stress. Finally, cast iron can absorb vibrations which is perfect for a suspension system.

[bookmark: _Toc164616953]Manufacturing Process Selection:
The suspension components require specialised manufacturing processes, such as casting, forging, machining, welding, and assembly.

[bookmark: _Toc164616954]Machining: 
Advantages of machining is that it provides high precision and dimensional accuracy, making it suitable for producing components with tight tolerances. It offers flexibility in material selection and can be used for prototyping or low-volume production. Machining is one of those best ways that can help increase efficiency on your metals. This brings along a lot of efficiency in terms of increasing the speed of production of the metals and ensuring good usage of raw materials. More to this, machining is always considered a remarkable way of ensuring high-level standards of metal-working and part fabrication. (MDDI, 2024). 
Disadvantages of the machining processes is that it generates a significant amount of material waste, especially when removing large volumes of material to achieve the desired shape. This can lead to higher material costs and environmental concerns regarding material usage and disposal. Another disadvantage of machining would be that it is a manual machine so requires someone who needs to have the skills and qualifications to work the machine. (imh porducts , 2024).
[bookmark: _Toc164616955]Casting:
Advantages of casting is that it can produce complex shapes and intricate geometries with minimal material waste. Metal castings are a great choice for complex parts as they offer design flexibility as castings can be offered in a variety of sizes and shapes. Metal castings offer high compressive strength and can produce thin walls without losing structural integrity. (precise cast, 2022). 
However, the casting process has a high tooling cost as well as it being time consuming to set-up. (china savvy, 2006-2016). Casting often requires the fabrication of moulds or patterns, which can be expensive and time-consuming to produce, especially for complex geometries or low-volume production runs. 

[bookmark: _Toc164616956]Forging:
Forging offers high strength and excellent mechanical properties, making it suitable for producing heavy-duty components like control arms and knuckles. It provides better material properties and grain structure compared to casting, resulting in superior performance and durability. The process of forging tends to also be less expensive than casting. 
Disadvantages of forging is that some forged products can be limited to what specific shape is required. (great lakes forge inc., 2018-2024). Tool wear and consistent maintenance is another disadvantage as the dies and tooling used in forging operations are subjected to high forces and temperatures, leading to wear and degradation over time. Regular maintenance and replacement of dies are necessary to ensure product quality and prevent downtime. 

[bookmark: _Toc164616957]Final selection:
My final selection for what production process is best suited for the wishbone component and for cast iron, is casting as I feel it is best suited for this application. I think it is best for a wishbone as the casting process can make the specific shape needed unlike forging and machining. It also keeps the metals strength within it while being thinner and not creating cracks. 


[bookmark: _Toc164616958]Conclusion:
Overall, wishbone suspensions are engineered to excel in diverse operating conditions, providing a balance of performance, comfort, and durability across a wide range of environments. Cast iron is the most suitable material for this component as it has a lot of advantages to suit the conditions that the wishbone will go through. Then finally I selected a production process which I thought could best suit the component and metal.
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