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INTRODUCTION
This report will contain information regarding a simulation that was processed on ABAQUS. The report will go into detail about the different velocity’s and the set material used for the projectile (steel) and plate (aluminium). It will also be covering the stress and strain that is implemented on the materials. The velocity that the simulations were experimented on are 900m/s, 1200 m/s and 1500m/s. These results are backed up with screenshots that clearly show the impact on the simulations. 

AIM 
To determine how the values of stress and strain is impacted by changing velocity on a material.

THEORY
Stress is a physical quantity that is the magnitude of a resistant force when an external load acts on it, it describes the magnitude of the forces that causes the plate to deform. The formula of stress is;
 .
σ is the stress which measures in Pascals (Pa).
F is the force measured in Newtons (N).
A is the cross-sectional area measured in metres squared (m2)

To bring the plate back to its original shape when in a deformed state it will create an opposing force which is generated from inside the object. This is when the measurement of the restoring force is generated per unit area of the material calling itself stress. 

Another type of deformation is strain this is the ratio of change in dimension and deforms elastically proportional to the force applied. There are three different types of strain; longitudinal strain, volumetric strain, and shearing strain. Longitudinal strain happens to be the change in length to the original length. Volumetric strain is the ratio of unit in change of volume. Lastly, shearing strain is measured as a change in angle between lines that were originally perpendicular 
Forumlae:
Longitudinal strain, 
Volumetric strain, 
Shearing strain, 

As shown above, delta x is the plane being influenced by full stress and x is the perpendicular plane. Elasticity, also known as young modulus, can often been found as an object being able to return to its original shape when being stretched or compressed. It is also a measure of how much a material can bend and to test its properties. When being tested the stress placed on the object must be less than the yield strength of the material or the material will produce deformation.

PROCEDURE
The software used to carry out this simulation was Abaqus, which is a computer assisted engineering software. An aluminium plate was simulated followed by constructing a steel bullet as the bullet had to strike through the plate at certain velocity’s and these were altered as the damage values were same as they were predetermined. Once the simulation for test 1 was running the max principle stress and sheer stress were measured. Furthermore, for test 2 a velocity graph at 1200m/s was constructed highlighting that the bullet bounced and didn’t pierce fully through the aluminium plate. For test 3 it was ran at 900m/s with 200 frames this shows the stress exerted on the plate by the steel bullet, still not being able to penetrate. But we’re able to see that with the jump from 900m/s to 1200m/s is massive. Lastly for the final test the bullet is experimented at a velocity of 1500m/s which completely shatters the aluminium plate causing distress and the material to deform with specks of the plate scattered. 


RESULTS
Max principal strain/stress. Figure 1
[image: ][image: ]
As shown above in these two images the impact of the force on the aluminium sheet is in a stressed state, the stress waves are flowing through the metal of the sheet when encountering the bullet. The waves start to spread throughout as the material starts to deform due to the strain by the bullet. The plate has changed to a full vibrant red colour which enhances the stress and tension on the plate across the full material. 

[image: ][image: ]
Figure 2
In these images the bullet is at a velocity of 900 metres per second. Immediately the aluminium plate has various colours as we can see multiple waves starting to travel as the bullet makes first contact with the plate and again a circle of red appears showing the severity of stress but as the waves transform throughout the material they’re travelling with a lower impact as it reaches the edges of the pad. 
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[image: ]

[image: ]
Figure 3
In the first photo of figure 3 we can see the waves starting to appear as it goes red, yellow, green, and blue. This is in the order of highest stress to lowest stress with the bullet travelling at 1500m/s. In the second image of figure 3 the bullet has almost reached penetration as the colour yellow is closest to the bullet and the full aluminium plate has turned to green. Finally in the last photo the bullet has completely broke through completely deforming the plate. 
Figure 4
[image: ]
The time graph shown above with a velocity of 1200m/s indicates how fast the bullet was travelling before it collided with the plate, as soon as it makes contact it shows a spike then continues to slow down till it reaches 0 metres per second.
Conclusion
Overall, from the results gathered that I have collated I have learnt a lot about Abaqus and the stress/strain that can be carried out by specific materials when coming together as the velocity is changed on the material. Through different simulations with the various velocity’s, I would conclude all if to do this experiment again as I noticed that I had missing images of the 1200m/s simulation. I can also conclude that with a rise in velocity the material will deform fully if the velocity is increased. For future, I would carry out more research and make sure I have the right simulations to discuss and compare. With the change in velocity the simulations yielded useful results and helped me to go into detail regarding them. It can be concluded with the 1500m’s velocity there was more stress on the aluminium plate as it caused it to shatter completely. 
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