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Introduction
In this report I will be explaining different specifications and selections of a suspension component in a motorcycle. This report will be by picking a part for suspension in a motorcycle and also explaining the impacts that parts has on factors such as materials being used to create that part and the environment.  I will be picking the shock absorbers as I feel like these serve the most impact on a motorcycle suspension system. 


























Component design specification
Shock absorbers play a crucial role in a motorcycle suspension system. They usually serve only two primary functions being. First being wait support. Which is that they support the weight of the rear bike by using a bump softening spring. And by using dampness they control up and down oscillations of the suspension by providing dampening which is also known as controlled friction force.
Modern shock absorbers offer linear response and a lot of customisation compared to older shock absorber systems. They usually consist of an oil filled system with a movable piston linked to the suspension. They are also arranged with o-rings which help to prevent the back flow of fluid in the shock absorber.  All of the fluid helps to create energy and converts the energy of suspension motion into the energy of fast moving jets of damping fluid, which is dissipated as heat.
One of the main changes and design specifications in a shock absorber is orifice limitation. A simple fixed damping orifice becomes harsh or rigid at higher speeds due to pressure limitations. The pressure required to push fluid through a fixed orifice increases as the square of speed. To address this, variable orifices were invented. These orifices become larger as pressure across them increases. One approach involves drilling holes through the damper piston, covering them with a thin washer, and backing that washer with a spring. These usually tend to happen in race or track spec motorcycles.
Some motorcycles also have gas pressured shock absorbers which are pressurized with gas but these are not tended to be used as these are sometimes unreliable in pinnacle times as its likely under harsh braking you can get a gas leak and the absorbers no longer become functional or feel ‘stiff’.














Material selection
Motorcycle shock absorbers are made from several different materials such as steel, aluminium and stainless stell which all materials come to their own advantage. 
Steel is a prevalent material for shock absorbers due to its strength, durability, and cost-effectiveness. Coil-over shocks, often used in racing applications, typically have steel bodies. Steel provides robustness and can withstand the stresses of motorcycle riding. Steel is usually the go to as due to its compound it is a lot stronger for the application it is undergoing.
Aluminium is another popular choice for shock absorber bodies. It offers a good balance between strength and weight. Many aftermarket and high-performance shock absorbers feature aluminium components. Lightweight aluminium helps improve handling and responsiveness. Aluminium is usually used in track or racing bikes are they are significantly lighter than steel.  However it is also more expensive so makes it more scares and less accessible.
Some specialized shock absorbers may incorporate materials like titanium or composite alloys. These materials offer specific advantages such as reduced weight or enhanced performance. However, they are less common and often found in high-end or custom-built shock absorbers.
In summary, motorcycle shock absorbers are crafted from a combination of steel, aluminium, and sometimes stainless steel. The choice of material depends on factors like cost, performance requirements, and the specific application. 
There are different considerations that you’ll have to take when choosing a material for a shock absorber, 1 being that still is more cost effective and robust. Aluminium is lightweight and suitable for performance-oriented shocks. Stainless steel ensures corrosion resistance and titanium-composites are used in high end or specialised applications. Due to this, I would pick aluminium for the lightweight and weight saving, as I like to ride on a track. But also, it does provide some stability and Strength when coming to choose a shock absorber material. This is also what the mzw motorcompany states also.

















Manufacturing process selection
The process begins with designing the shock absorber based on the specific motorcycle model and its intended use. Engineers consider factors such as rider weight, riding style, and terrain conditions. Next then the material selection which can be a difficult process. 
The choice of the material significantly impacts the shock absorbers performance and what is should be applied to.  Steel is used for shock absorber bodies due to its strength and durability. This is usually applied to many aspects of normal working road bikes. Aluminium Lightweight and often used for shock absorber components. These types of shock absorbers are often usually found in track or race spec motorcycles. 
Stainless steel is also looked at as it provides corrosion resistance for critical parts on the shock absorber but is more example to produce. Finally some specialised materials such as composite alloys and titanium have widely been looked at and may create a compound with a few different materials. for example some steel shock absorbers may integrate titanium together to make it weigh a bit less. 
Manufacturing techniques also can either work in costings favour or against. For example, casting is used widely in the engineering society. It is used for creating shock absorber bodies from aluminium and steel. That is the same as machining as well. And it is precision machining that ensures accurate dimensions for all internal components for the shock absorber, such as the oil rings. They can also be welded together by welding various joint parts together, such as mounting brackets and reservoirs, to create the shock absorber. Finally, surface treatment has to come into costing as coatings such as anodising and powder coating help to protect against corrosion. All of these planes were part with cost. And Whilst the manufacturers process selection is very fine, they do need to look at costing to see what materials they can use for the process. That is why titanium is most likely used in racing motorcycles, as they are made for track spec, whereas for civilian motorcycles and road motorcycles, they will take the cheapest, but most durable material to be used for the shock absorbers. 
From their assembly comes into play. Internal components such as Pistons, valves, stack and seals are assembled into a shock body. Gas pressurised shocks have a separating piston to maintain gas pressure, and you also have to take into account springs, which are either coil or leaf and they are attached to provide weight support.
Finally, then you would have testing and quality control. Each shock made for a motorcycle will undergo rigorous testing. There are three different testing types that motorcycle shock absorbers will usually go through. These are dyno testing leak testing and durability testing. Dino testing measures damping performance under various conditions, such as taking a hard corner very quickly. Leak testing ensures that seals prevent fluid leakage. And finally, durability testing simulates real world usage to make sure that the shock absorbers will not fail. 

Conclusion
To conclude, that is what all of the motorcycle shock absorbers will go through when you get to the component design specification, the material selection and the manufacturing process selection. There is a vigorous amount of work that is done going into a set of shock absorbers, as these need to be a safe component for a motorcycle, no matter where they are being ridden.
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