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Abstract

What I designed was a symbol of a comic book character, this design was meant to be made to be used in two different design processes sand casting and injection moulding. The idea of this was to make a design (either by drawing or making a model on a 3D CAD software package), to then be put into manufacturing via the two processes (sand casting and injection moulding), the design its self would have to be made with these processes in mind, that would then leave a few restrictions with the designing processes. 
Why I did the design the I thought of, it would be easy to make when it came to the actual making processes of the symbol, I also thought of what it would look like when the making processes was done and what it would look like when its finished that’s what lead me to go through with my design, at a first glance it did not seem to look to complex or complicated to be manufacture with the two processes 
What I discovered after looking at the manufacturing processes of sand casting and injection moulding is that the design can be done it would be difficult when it comes the sand casting I think the design would easily take shape but the problem lies in when you have to put molten metal in I thought the liquid will have trouble getting to the top ends but the I had the idea for the liquid going for the top end of each side and the middle of it so then it will not have a problem taking the shaped of the sand casted design.
If the design were to be injection moulded it would be harder to do than sand casting, why I say this is because the molten plastic that is to be injected into the design can only have one point of entry as far as I understand and if it were to fill the design it will have trouble going to the top but on the other hand my design has a perfect way to release the air from the design it can have a lot of points where the air can escape from.

Introduction 

The reason I chose what I design is cos the design had already been done before by me a few years ago so I decided why not design better than I did before and it also is a design for something I like. 
My inspiration for the design is a bit hard to pinpoint cos it was years ago that I did this, but I know what the symbol is about a comic book character, how it inspired me is that I thought I could do the design better because of all the skills I have picked up since then. 
I’d say that the only problem is getting the plastic/ metal to take shape of the mould after its been casted or made into a mould. 
I'd say my design is bit more creative than some other design out there by making it better I can show that this simple symbol can be made into something more complex and better looking.
I don’t expect this design to make impact since there’s so many similar but due to some material being cut out of the design it would probably make it more difficult and expensive to produce, there would be less material granted but it would require more processes to complete, with more processes involved the bigger the chance you expose yourself and others to more dangers and hazards 

Lit review

Casting is a fabrication processes that incorporates the use of molten metal which is then poured into an empty space within a mould which would then take the specified shape when the molten metal has time to turn solid, the metal will the replicate the shape of the mould but will experience some reduction in size.
When it come to the techniques of casting they are primarily used when  
· The finished shape is of considerable size or closed-packed that any other method would be unsuitable for the task 
· A certain alloy is so low in ductility that forming by using hot or cold working methods would be difficult to get a good result, also in contrast to other processes casting is very economical. The last step in the refining of metals may involve a casting process. A different number of casting methods are widely employed, processes include sand, die, investment, lost foam and continuous casting. Only a cursory treatment of each of these is offered.
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Sand casting
Sand casting is one of the most widely used casting processes in manufacturing. The advantage of using sand for manufacturing metal products is that sand is very resistant to elevated temperatures. Most metal casting materials can be sand cast. Sand casting can range from big to small products.
This is the processes of sand casting:
· First on a flat clean surface you set the inverted drag box.
· Then place the pattern into the box then pour sand into the box after you ram the sand this makes it tightly compacted, after that level off the sand 
· Turn over the drag box so that the pattern/symbol is showing then place a cope box on top of the drag box, then take the second half of the pattern and place it exactly in line with the first half, after that fill the cope box with sand and ram it. 
· the cope and drag box are then taken apart and the patterns are removed with the help of screws
· The boxes are then put back together and clamped with rivets to prevent upper box floating 
· Gates and spruces are formed to pour the metal, the molten metal is then poured into the mould then it can cool down for some time 
· After that the final cast is taken out 





https://www.youtube.com/watch?v=pwaXCko_Tkw

injection moulding 

Injection moulding, the polymer version for die casting metals is the most used processes for fabricating thermoplastic materials. A diagram below shows all parts of the injection machine. The right amount of plastic pellets material is fed from a hopper into a cylinder (part injection unit) by use of a plunger type mechanism. This pushes the pellets into the heating chamber (the heating chamber is surrounded by heater bands the go all the way round the cylinder this heats the plastic inside the cylinder), where it is forced around a reciprocating screw to make better contact with the heated walls (in the early stages of the injection moulded machines they did not have the screw in place, this was a problem because when the plastic entered the cylinder the heater bands around it could not heat up the plastic in the middle of the cylinder, so they incorporated the screw so it can stir up the plastic so all the plastic into the cylinder can be heated up and have not stray bits of un heated plastic). As a result, the plastic pellets melt to form a viscous substance. Then the molten plastic is push up the cylinder by the screw (like the use of a plunger in a syringe) through an empty part of the mould called the cavity image, it is then push into the cavity and is allowed to cool for a couple of minutes then the clamp ejects the mould out and then repeats the process. A few things to note the screw inside the cylinder has flights which extend to the walls of the cylinder, as the screw rotates the flights transport the raw material through the cylinder, the flights also serve to mix the plastic, the screw has a change of diameter towards the end this serves to make sure the heater bands are doing their job, the plastic flows pass the front of the screw through flutes, when there enough plastic the fill the mould it rams forward injecting the plastic into the mould, the liquid can’t flow backwards because when the screw pushes forwards a check ring is pushed against a thrust ring to stop the backwards flow of the molten plastic, this forces the molten plastic into the mould.




Casting health and safety advisory committee (CHASAC)
(CHASAC) is the castings health and safety advisory committee. It was once known as the Foundries industry advisory committee (FIAC). This tripartite was made by the UK castings industry, trade unions and the health and safety Executive 

https://www.hse.gov.uk/moltenmetals/chasac.htm


Materials and methods

I had drawn my symbol in book due to me having a lot of trouble making an initial design and it just came to me when I looked through something, I did years ago.
Most likely material I would go with is, if I was going to go with sand casting would be aluminium, the first reason would be the cost aluminium compared to most metals is rather cheap, then something came to mind if I chose aluminium it is not as strong as steel or stainless steel, so then I looked at the design again and I thought it would be near impossible to break due to its small size you would not have enough space on the symbol to even bend it and its very unlikely to it would break just from dropping it so that’s what lead me to choose aluminium.
If I were to make this thing for real, I would go with the sand-casting process, due to the complexity of my design I feel that if I went with an injection moulding process it would be really difficult to get the plastic to spread throughout the mould, so looking at each of the process I would have chosen sand casting due to it having a better chance to spread the aluminium around the design 

Results




The two tips of the wing would be for sand casting, the middle of the symbol would be for injection 

Discussion

I feel that there was certain aspects of this project that I did well in, but I can say that there are some aspects I could of improved on, some things where completely out of my control due to the current pandemic.
But on to what I did well, I would say that my design itself was something I enjoyed designing, the concept and how to change it and make it better I feel like I did that well and I am happy with the outcome. 
But when it comes working out the costs of manufacturing and manufacturing in general it was something I could not do due to the pandemic currently affecting the globe, this virus has left the country in lockdown and services that could have lead me to find out certain information and the manufacturing of this project have been closed, so working on this projected has not been the easiest due to the limited information I could gather. 
I would also change the design so that it could be done with the injection moulded process and I do believe that the design could also be done to make the sand casting processes easier.

Conclusion 
what have you found out from your research and doing this project?
What I have found from my research is that my design being as complex as it is has certain limitations when it comes to injection moulding, but it can be done if I use the sand casting technique, other things such as cost, even if I used aluminium it would still be expensive to make. There as certain health and safety regulations and legislations that come with these two processes mainly to do with safety when working with hot liquid metals and plastics.



Recommendations

I would inform people of how to design something that is easy to make in terms of the two techniques, something that can allow the metal/plastic to move freely and fill the cavity of the mould, for injection moulding to allow air vents in the mould so there is no air in the cavity.
What I could do to take this project further is to seek out a professional's advice for my design and see if it can be improved upon, and of course to do more research into this topic so I can work out the imperfection of my design.
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Materials online booklet where I found information on sand casting and injection moulding 
pages 464 and 649
https://www.youtube.com/watch?v=pwaXCko_Tkw
For sand casting process
https://www.youtube.com/watch?v=RMjtmsr3CqA
Injection process
https://www.hse.gov.uk/moltenmetals/chasac.htm
health and safety executive for molten metals 
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