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Existing Manufacturing Process 
Most bike frames today are made from aluminium alloy and is usually extracted from bauxite and goes through several stages to refine it, it goes through a process called the Bayer Process. The bauxite is filtered and has things added to it to improve properties. 
[image: /Users/adamhiggins/Desktop/hydro-forming-5-638.jpg]So when the aluminium is in its final stage and ready to be made into a bike frame it goes through a process called hydroforming. 

Hydroforming is a fairly new process which involves the shaping of metals such as aluminium, steel, brass etc. the process is a cost affective and specialised type of die moulding. For a bike frame you would use  tube hydroforming to make the frame. Tube hydroforming is the expansion of metal tubes into shape using two die halves which contain the raw tube. This eliminates the old process of stamping two halves and welding them together which allows for seamless bonding and increased strength. 

So to prepare for hydroforming, sheets of aluminium are rolled into tubes and filled with fluids so when pressure is applied the metal will be able to be shaped. Once the tubes have been moulding into shape they are then welded together, sanded and then finished. 
(Luna, 2016)
























Design Considerations 
One design consideration for the bike frame is safety. The bike frame is one of the main components of the bike and holds most of the other components together. When looking at safety problems such as the length of the bike frame comes into consideration, if the frame is too long or too short then the bike wont function as well as it should, too short your knees will hit handle bars, too long and you won’t be able to ride the bike properly. 

Another consideration is the distance between the handle bar hole and the hole for the saddle. Again similarly  to the length of the frame too short or too long will affect the way the user rides the bike. 

Pedal placement is also another design consideration to consider as the pedals is what helps the bike move. If the user can reach them then the bike wont work. 

A lot of the design consideration will depend of the user of the bike frame. The users age will usually be something to consider as there would be child bike frames and also adult bike frames but in-between there would be a universal size for the different groups. 

So to conclude the design considerations, the bike frame will be made a certain size to fit the target market. Depending on the type of bike frame being made will depend on the certain sizes. 
(Hewitt, 2018)


Ergonomics
The ergonomics of a bike frame are very important as they can cause health implications to the user. If the bike frame is not the correct sizes and angles it can cause the user to have bad posture. This can cause problems in their hands, back, feet, shoulders and stomach. 
(Humpert, 2012)

The ergonomics of the frame should support the form of the user and help distribute the forces of the boy parts. 
The layout of the metal aluminium tubes all directs the users joint position to optimize posture. The materials used on the frame aluminium will have been used to optimize the contact the user has with the frame enabling the user to interact better. 
(GmbH, 2015)


Styling 
The styling of this bike frame has an overall quality appearance. The frame has been finished to a high quality polished aluminium. The polished metal gives the frame the basic foundations for it to be spray painted or even hydro dipped. The style is not something which everyone would be pleased with as its quitter a basic finish with no real way of someone being able to express themselves. 



Function  
What  makes the function of this frame good, is its lightweight properties. This allows the user to interact and use the frame easier, carrying the bike is much easier than for example steel.

Aluminium bike frames also function well, as they aren’t prone to rust and are very durable. The frame is able to withstand several weather conditions. The bike frame during it’s life span also goes through its bumps and drops etc. if a the frame falls over its still in its shape and lives another day. 
(Lee, 2017)

The stiffness of an aluminium bike frame also provides stability when climbing and sprinting of a bike. Obviously depending of the type of bike but in general terms. 

Life Span 
[image: /Users/adamhiggins/Desktop/Screen Shot 2018-05-01 at 14.01.55.png]The life span of a bike frame will depend on several factors. The process used to create the frame and the finishing techniques used. How the bike is used and looked after will also have an impact on the lifespan. If it is regular services and kept in good conditions then I would expect it to last longer. 

(Luna, 2016)


Current Finishes 
On a bike frame there can be many finishes which can be applied. 
Mechanical Finishes 
· Polishing 
· Buffing 
· Blasting 
· Embossing 
(Leigh, 2016)

Chemical Finishes 
· Cleaning 
· Brightening 
· Etching 
· Anodising 
· Powder Coating 
(Leigh, 2016)

All of they above finishes will have its advantages and disadvantages. All depending what the aluminium is being used for. A lot of they above will be process used on many aluminium frames around the world. Whether its to give a protective coating or and aesthetic appeal. 
From the bike frame we are looking at above, the finish which looks to have been applied is a polished aluminium. The frame would have gone through several cycles of buffing and polishing to achieve the high shine. 


Assembly 
The assembly of a bike frame includes several process which include;

Firstly, the aluminium tubes are hydroformed into the desired shapes for the frame. 
The aluminium tubing is then ready for bending and forming into the designed dimensions and angles.  

Most aluminium frames are Tig welded together, to retain a high quality and accurate frame and the tubing is fitted into jigs after the welding process to make sure its is correct. But before they put the frame into the jig the tubes will be slotted and drilled out for dropouts. This is done to enable components to be attached on at a later date.

After going through the jig to check accuracy and alignment, the frame is ready to be fully welded with the main joints being tig welded. Tig welding is a more accurate and consistent process of joining tubes.
After being fully welded the frame is checked again for alignment and then had its added fixtures on such as cable guides etc. 

Finally, the frame will be fabricated to the users taste and then other components such as pedals, seat, handle bars etc. will be built on. 
(Anon., 2016)
Volume of Production 
The volume of production for an aluminium bike frame would be high volume. With the introduction of the new process hydroforming, it means it can achieve a highly automated factory settings. The process allows for cycle times of 20-30 seconds on small parts. Obviously the bigger the part the longer it would take as it needs more pressure and a heavier mould. 




Alternatives for Components 
Materials 
For an aluminium bike frame there can be several alternative materials  some which can improve its function and some which can improves aesthetics. 
There are obviously materials such as gold, silver and platinum which no doubt improve the aesthetics of a bike frame but are really not the most suitable materials. 
Carbon fibre is a material which could be looked at. It is used a lot in sport equipment already and could be a possible material to use due to its lightweight and strength. 

Processes
The aluminium bike frame already uses such an advanced process in order to make the frame so to find an alternative process would be difficult as you may be left with coming up with something new. There are however some which could be used. 

Backward impact extrusion
· Can produce cylindered shapes and forms which would be good for a bike frame.  
· Seamless joints and walls clean finish on bike frame.

· Limited to length may be a problem as bikes can be quite long. 
· Post forming needed so might take longer to produce 
(Lefteri, 2012)

Metal injection moulding 
· Form complex shapes some bikes these days are quite complex.
· Exhibits good strength, you need good strength in a bike 

· Low overall part size
· Limited manufactures offer MIM so may not be feasible.
(Lefteri, 2012)
High pressure die-casting 
· Complex shapes, some bikes these days are quite complex.
· Good surface finish improves aesthetics 

· Expensive
· Not guaranteed to have high structural strength which may affect function. 
(Lefteri, 2012)

Finishes 
Vacuum metallising 
· More environmentally friendly than chrome plating.
Laser Engraving 
· Improves aesthetics and adds decorative designs. 
Electro polishing 
· Removes thin layer of metal to give cleaner look.
Liquid repellent coatings 
· Proves protection from liquids.
Powder coatings 
· Adds toughness and robustness as bikes experience extreme weather conditions. 
Thermal spray 
· Improves lifespan of bike frame
(Lefteri, 2014)
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