Recrystallization - A technique that is used to get rid of any impurities within a chemical. Both chemicals are dissolved along with a compound in an approved solvent. Once the compound and chemicals are dissolved, one of them can be taken out of the solution which would leave the other behind.
Equiaxed -  Equiaxed crystals have axes of equal length. These crystals can be made via heat treatment like annealing and normalizing. Equiaxed grains on the other hand can sometimes be an indication for recrystallization.
Cold working - This is a technique of shaping a metal while it is cold.
Annealing - A metal or glass is heated up and allowed to cool down slowly, which removes most internal stress as well as toughening up the material.
Tensile strength - The amount of resistance a material puts up under tension before breaking.
Strength to weight ratio - The strength of the material divided by its density.
Density - The amount of molecules within a given space in a material.

Medium carbon steel is a material that can be pressed or stretched into shapes which is called cold working. Doing this means that the grains within the metal are now non-equiaxed. The metal now becomes harder and stiffer due to this and has done something known as work hardening. Car bodies make great use of these properties because adding any designs or styling will make the panels stiffer which reduces the metals vulnerability to vibration. Cold working does have downsides because if done too much, then at places where the difference in length of grains are, fractures occur. Recrystallization can return the structure of the grains to their original length. Annealing is used to do this and in order to anneal a material, it must be heated to roughly 550 degrees Celsius, soaked and then allowed to cool down slowly, This process allows to material to regain its original ductility and hardness.

Aluminium components are heated and forged, this process is called hot working. Properties such as hardness are not affected because the metal is worked with at a temperature at which the grain structure within the material can recrystallize. Although aluminium has a low tensile strength, it is very lightweight. By carrying out controlled cold working after adding copper to the aluminium, the tensile strength of it can be improved drastically. This comes in handy when a material that needs to have a high strength to weight ratio is required. The ultimate tensile strength for aluminium 7075-T6 is 572 MPa (Pa means Pascal which is the until for pressure). 

2) High density polyethylene (HDPE) is a thermoplastic that can be injection molded. However, if the molding temperature is too high, blistering of the thermoplastic will occur. This is a molding defect which causes the surface of the material to become layered and de-laminated which compromises the surface finish property of the component being injection molded. Wavy flow mark patterns will appear on the component if the injection speed is too slow and the polymer is allowed to cool down too much. The long polymer chains are not aligned properly when this is done, which has an effect of the overall strength of the molded component. 

Polypropylene is another thermoplastic that can be injection molded. If the molding temperature is set too high then burn marks will appear on the points that are furthest away from the gate of the injection molder. The look of the finished component will be compromised and also its rate of deterioration is increased.  Excessive flash (a thin layer of plastic that flows outside of the cavity where the two halves of the injection mold meet) being produced at the mold parting positions is due to the mold clamping force being too low. Cutting of the excess flash could cause damage to the component. If the pressure used in the injection molder is not held for long enough then small air spaces are produced, which reduces the strength of the material.

3) Plasticity - The quality of being easily shaped or molded.
Chemical bonds - A rearrangement of electrons in two atoms generates a force that cause the atoms to be bonded together.
Firing - Using a kiln to harden and set ceramics
Thermosetting - Synthetics resins are set permanently when they are heated.
Sintering - A powdered material is turned into a porous mass by heating without liquefaction.

Porcelain is a material that in its raw state (clay) is used to make products that have molecules that are separated by molecules of water that give clay its plasticity. During firing, the water molecules are expelled from the clay and chemical bonds form between the now touching molecules throughout the layers of the material. The components formed will not hold their shape if the water content within the clay is too high. Also because firing is a thermosetting process, once done, it cannot be softened and made into something else.

Cermet is a type of material that can be produced by the sintering process in which parts of particles are fired clay and metal are mixed together and compressed within dies. The force of the sintering press is so great that it makes the mixture take up the shape of the die cavity that its in. It also produces cold welds between the metal particles so that when firing takes place, the grain growth occurs across the boundaries of these welds. This makes a material which is very hard but also tough and able to work in service conditions where temperatures are high. 

4) Pseudo elastic - A reversible elastic response to an applied stress, which is caused by a phase transformation between the austenitic and martens tic phases of a crystal. It is shown in shape-memory alloys.

A shape memory alloy material can be pseudo elastic or can be formed to shape by applying a force to it so that it plastically deforms but when heat is added to it, it returns to its original shape. This material is used for bone reconstruction surgery because its property is so useful. Ties that are pre-stretched are screwed into place and the body heat of the patient will cause it to contract over a period of time, which applies a controlled force on the bones.

A magneto-rheostat material is a fluid that when exposed to a magnetic field, changes their viscosity. This type of fluid can undergo a change of thickness from very low to nearly a solid material within a millisecond when exposed to a magnetic field. When this field is removed however, the effect if completely reversed. Magneto-rheostat fluids are good to use in shock absorbers or dampers that need adjusting because their resistance can be adjusted by simply changing the strength of the magnetic field. 

