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1. The material which I would select to make wing’s frame and truss for planes is Aluminum 2024. This is an alloy of aluminum with copper as the mail alloy element. Reasons for choosing this Al alloy is because of its high strength to weight ratio and resistance to fatigue. The material has a good electrical and thermal conductivity, low density, and high melting temperature of 932 °F. This makes it perfect for frames as they are exposed to high temperatures due to friction, and tension which requires a material which can resist fatigue. 
2. To make an airplane skin, I would choose steel due to its hardness, temperature resistance, and strength. It is also functional at high temperatures thus making it effective for the skin which bears the primary tensions.  
3. To make an airplane body frame, I would use Titanium Aluminum Vanadium alloy. The reason for choosing this material is because of its high strength, high corrosion resistance, and high temperature resistance. It also has an excellent fatigue life compared to aluminum. 
4. I would use steel to make landing gear legs. Steel is strong, heavy, and hard. Its strength can be perfectly used to support the weight of the place in high speeds. It is effective because it can withstand high temperatures and tension. 
5. To make a turbine’s fan for a plane, I would choose titanium aluminum vanadium alloy. It has a high strength to weight ratio, it has a high resistance to fatigue and corrosion, and can also be able to withstand an impact from a small sized flying object or birds. 
6. For the development of turbine vanes and blades, I would use Nickel super alloy with copper as the primary alloy element. This is because Ni-Cu alloy has high strength, resistant to corrosion, and effective at high temperatures. 
7. To make a car body skin, I would choose to work with steel. This is due to its strength, hardness, high temperature resistance, and resistance to corrosion. This is important for protection in the event of a crush. 
8. To make a drive shaft for a car, I would choose forged steel. This is due to its rigidity and strength which can withstand temperature changes due to torque. 
[bookmark: _GoBack]9. To make a car tire, I would work with natural rubber, carbon black, steel, and nylon. This is because they are light, resistant to tear and wear and have excellent grip. They also absorb a lot of shock and assist in stabilizing the vehicle as it moves. 
10. To make the crank shaft, I would use forged steel. This is because of their torsional rigidity, light weight, has a high mechanical and fatigue strength, high resistance impact, and good ductility. These characteristics make the shaft to be effective for a longer period of time, depending on the manner of usage. 
11. For the cylinder, I would use aluminum alloy with silicon as the primary alloy element. Reasons for using this material is because of its weight to strength ratio, resistance to corrosion, high strength, good thermal conductivity, and a friction coefficient. 
12. To make the engine case, I would use grey cast iron (4% carbon, 3% silicon, & 1% manganese). This material has a high internal stress making it work efficiently even under high stress. Also, has high thermal resistance, easily machined, has good wearing properties, and excellent damping absorption. Also, this material is cheaper compared to aluminum alloys. 
a. The alloy I would use for airplane body frame is Titanium aluminum vanadium alloy. In order to achieve maximum strength and ductility to save weight, heat treatment would be required. The first treatment focuses on stress relieving which is done to minimize stress, avoid loss of comprehensive yield strength and maintain shape stability.  This is followed by annealing which is a process aimed at increasing creep resistance, dimensional and thermal stability, fracture toughness, and ductility. There are different annealing procedures which are employed depending on the aim of the material. For this case, I would use duplex annealing approach. This involves altering the size and shape of the material. This is achieved through use of temperatures close to the close to the beta transus. This helps in deformation of the material to reduce its volume fraction. A second annealing is done for the purposes of precipitation of any alpha particles in the material. The acicular alpha particles formed are responsible for increasing creep strength and fracture toughness. Also, the process of annealing produces optimum ductility, structural and dimensional stability, and machinability. After annealing, I would take the material for solution treating and aging. This is done to increase strength of the material, enhance its strength, high-temperature creep strength, and fracture toughness.  
b. To make a car’s crank shaft, I would use forged steel which allows for high strength, good fracture toughness, and good wearing resistance. In order to achieve these properties, the material should undergo through a heat treatment process. The heat treatment procedure would begin with a normalizing process of heating steel to temperatures between 30° - 50° C, and cooling it in air. This process ensures that the material gains fine grains, which in return increase its strength, machinability, and toughness. This is followed by quenching process which involves heating steel to temperatures between 30 ° - 50 °C and quickly cool it in cold water. Fast cooling does not allow transformation of ferrite and pearlite through atomic diffusion. As a result, a supersaturated solid is formed which is composed of iron and carbon. This structure has a TTC body structure which is hard and brittle. The main objective here is to achieve a hard material. The last process is tempering, which is the process of removing internal brittleness and stress induced during quenching. This is achieved by heating steel in temperatures below 30 °C, heat energy which is intended at diffusing carbon atoms in the TTC structured lattice. Removal of carbon atoms minimizes brittleness and increases ductility. The end result is a tough material, which is able to resist high temperatures, shock, and with high strength. 
