Development of Carbon Fiber for the use in the Automobile production 

Introduction:

In this project me and my group partner Abdul had the goal of showing the use of carbon fiber in the industry of cars, not only that. We also worked on addressing some other aspect of carbon fiber such as the history of it as well as the cost, and we discussed how it was made illustrating that to our classmates by explaining the process to them then show them visually how the carbon fiber in datiles. However, we focused the most on showing the use of carbon fiber for the use in Automobile production. It is a great material to use in cars since it has special properties that allows it to be very wanted. Using carbon fiber in cars will help with gas saving because it is lighter than steel and aluminium which are the material that most cars nowadays are made of. When we have carbon fiber in the car. Cars burn gas the most because of the air-resistance that cars encounter and the weight that the car carries when it is being driven. When carbon fiber is being used that will solve the issue of carrying a lot of weight which will help with saving gas. That makes cars that use carbon fiber such as  Corvette 2016 Z06, 2016 Dodge Viper, 2016 Shelby, 2016 BMW 7 series and, 2017 Lexus LC 500 are expensive which a problem for many people since it is hard to offered for most people who are middle class. However, studies shows that in the long run you can save more money with car that has carbon fiber because of the use of the gas. In addition, ten years ago Carbon fiber costed 150$, per a pound. Nowadays, carbon fiber costes 10$ per a pound, there are studies that shows that the future holds even a cheaper of 5$ per a pound which has been shown to be expected to be in the next 5 years. Having that drop for carbon fiber will decrease the price of all these sport cars that use carbon fiber since in the car industry the relationship of the car and the price depends on the ration of the cost to build the car. Lastly, Carbon fiber is stronger than steel and aluminum. This feature will help with reducing the crises of car accidents if carbon fiber is used more in cars  

Dissection 
In this section we are going to include the steps and the process of making carbon fiber as well as the properties and the cost of carbon fiber. To make carbon fiber we start with spinning Acrylonitrile plastic powder is mixed with another plastic, like methyl acrylate or methyl methacrylate, and is reacted with a catalyst in a conventional suspension or solution polymerization process to form a polyacrylonitrile plastic. After, The plastic is then spun into fibers the plastic is mixed with certain chemicals and pumped through tiny jets into a chemical bath coagulates and solidifies into fibers. Next, The fibers are then washed and stretched to the desired fiber diameter. The stretching helps align the molecules within the fiber and provides the basis for the formation of the tightly bonded carbon crystals after carbonization. In addition, Before the fibers are carbonized. they heat the fibers in air to about 390-590° F (200-300° C) for 30-120 minutes. This causes the fibers to pick up oxygen molecules from the air and rearrange. Once the fibers are stabilized, they are heated to a temperature of about 1,830-5,500° F (1,000-3,000° C) for several minutes in a furnace filled with a gas mixture that does not contain oxygen. The lack of oxygen prevents the fibers from burning in the very high temperatures. The gas pressure inside the furnace is kept higher than the outside air pressure and the points where the fibers enter and exit the furnace are sealed to keep oxygen from entering. As the fibers are heated, they begin to lose their non-carbon atoms, plus a few carbon atoms, in the form of various gases including water vapor, ammonia, carbon monoxide, carbon dioxide, hydrogen, nitrogen, and others. As the non-carbon atoms are expelled, the remaining carbon atoms form tightly bonded carbon crystals that are aligned more or less parallel to the long axis of the fiber. To give the fibers better bonding properties, their surface is slightly oxidized. The addition of oxygen atoms to the surface provides better chemical bonding properties and also etches and roughens the surface for better mechanical bonding properties After the surface treatment, the fibers are coated to protect them from damage during winding or weaving. This process is called sizing. Coating materials are chosen to be compatible with the adhesive used to form composite materials. Typical coating materials include epoxy, polyester, nylon, urethane, and others.The coated fibers are wound onto cylinders called bobbins. The bobbins are loaded into a spinning machine and the fibers are twisted into yarns of various sizes. With that we have a clear idea how carbon fiber is made. Moreover, it's important for us to be aware of the properties of carbon fiber since they are the reason why carbon fiber is a special material of element the following are the properties of carbon fiber: high Strength to weight ratio, rigidity, corrosion resistance, electrical conductivity, fatigue resistance, good tensile strength but brittle, fire resistance/not flammable, non poisonous, low coefficient of thermal expansion, relatively expensive, and requires specialized experience and equipment to use. It seems that carbon fiber is a great element to be used more often but one of the issue is the price. The cost of carbon fiber is high comparing to other elements that are used nowaday such as steel and aluminum. However, the price has been improving to be less and less through the history of carbon fiber. 

Conclusion 
In our project me and my group member Abdul addressed many aspect of carbon fiber in the industry of cars. As an example of we explained how carbon fiber can help with improving the use of gas and safety in cars. Also, we covered how the carbon fiber is made followed by the properties and the cost of carbon fiber  

Suggestion
In future, I think carbon fiber can play a major role in the car industry if most car are made of carbon fiber. However, there are some issues that i think are hard to solve for carbon fiber such as the price of carbon fiber. I know that i have mention in my paper that carbon fiber has been improving in term of its price through the history of it but the difference between carbon fiber in other element is very large let's take aluminum and steel for comparison since they are the competition for carbon fiber in the car industry. Steel cost  is 0.30$ per pound, and aluminum is 0.35$ per pound. Therefore, our expectation for the next 5 years for the carbon fiber to cost 5$ per pound is great comparing to its price now, but not comparing to steel or aluminum there for most company will choose steel and aluminum over carbon fiber to be able to build cars that are affordable for the middle class people which are the majority of any county in the world which means that if the car companies have them as their customers then they have most people of any country as their customers. Another issue that the people can face to make carbon fiber is more common to use is the recycling process.  Carbon fiber is as I mentioned is flam resistance and not easy to burn as this feature is important for people safety, it is hard to burn carbon fiber to recycle it and even when that process is done the recycle of it can not be used often since it becomes weaker the the reycal of steel. I think carbon fiber is great to use but not before we find a way to deal with the cost and the recycle process of carbon fiber 
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