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	Major Project Questions 


Student: Ashley Morris
Assessor: Rob Goodson & Kelvin Lake

	Question 1

Were the variations in the results that you saw significant?

Question 1 Response (maximum 200 words)

I would say that results were significant for all the materials when measuring for stiffness. Aluminium as a material was not affected by the projectile, in means of stiffness, until the fastest projectile tests and this was marginal. Where it was easily seen that both carbon fibre and fibreglass were affected by the projectile, as the stiffness has dropped a significant amount in both materials and is found to continuously drop throughout the experiment. The variations within each speed were clear to see with carbon fibre and fibreglass as the speed of the projectile increased, so did the affect this had on these two materials. Additionally, we could see a differences in the angles used at each speed, though I believe there is not a big enough test pool to accurately say if angle in which the projectile makes contact with the test piece, affects the stiffness of the test piece; though data does currently show that it would.


















	Question 2

You have clearly used the equipment available to you at the university, however, what other testing would you have liked to have done?

Question 2 Response (maximum 200 words)

There were three other types of testing I would have liked to have done if I had infinite time to complete the investigation. These would be microscopic testing, thermographic testing, and compression after impact (CAI) test. I would have first liked to have used thermographic testing as it would allow us to see the affect of the damage on each test sample, including the depth and width of the damaged area. This would allow us to see the visible affect the projectile had on the material and whether there were any consistencies between the damage and the frequency.  The microscopic testing would be used to look at the structure of the material to identify direct damage, this would also allow to look deeper at the grain of the structure and perhaps understand why some of the materials with the same speed and angle have vastly different damage sections, this would have been made on the on the test samples for carbon fibre and fibreglass, for example to see if delamination had happened in the worst affected test samples. The final form of testing that I would have liked to use is CAI test, this test would compress the test pieces until the break giving us a graph, signalling the deflection of the graph compared to the force applied onto the part. This would allow us to compare the results in CAI test to those found manually to see if they correlate.


















	Question 3
With particular reference to the stiffness results, can you explain how the errors bars were determined for each specimen, and the relative differences in their range when comparing the 3 materials?

Question 3 Response (maximum 200 words)

The error bars calculated for each of the materials and speeds. This was first done by taking all the averages. Once the average was established, a test sample from the selective speeds and material, closest to the average stiffness, found per speed and material. These test samples were then retested; first with the test piece deep inside the vice (down to the bottom of the marker), a second test would then presume with the test sample as high as possible within the vice itself, this gave the frequency, the stiffness equation was implemented to give a stiffness value. This value would be the lower and upper possible stiffnesses values for the chosen speed and material. The lower stiffness would be taken away from the higher stiffness, giving the difference in stiffness. This stiffness would then be halved showing higher and lower possible value of the error bars, these error bars were implemented onto all the test samples at that specific speed. 

Thus, at 30mph fibreglass had the highest error bar (27237.52N/m) then aluminium (22387.59N/m) and carbon fibre (21328.36N/M); 50mph aluminium had the highest error bar (31493.97N/m) then carbon fibre (22452.18N/m) and fibreglass (7962N/m); 70mph aluminium (22028.03N/m) and carbon fibre (23278N/m) were classed together, whereas carbon fibre (12970.82N/m ) is lower. Therefore, it is clear to see there is no correlation between material and speed with regards to the error bar.





















	Question 4
What do you think is happening in the material for the average stiffness in the Aluminium samples being slightly greater than the undamaged samples for the lowest and medium speeds?

Question 4 Response (maximum 200 words)

Thickness and shape both contribute towards the stiffness of a material. It is known that a piece of paper has a low stiffness, but when a crease is made on that piece of paper, it becomes ridged. When applying this knowledge towards the aluminium test piece, you would assume that the impact damage made onto the test samples created a dent in the material, this dent may cause the test sample to become more rigid and indecently restrict movement. This movement would lead to a greater measurement of frequency when testing, therefore, a greater stiffness would be found when converting from frequency for lower and medium speeds used in the investigation. This is compared to the higher speed where the projectile has enough energy to significantly damage to the aluminium, causing the stiffness to decrease in the part.






















	Question 5
How can we tell from the graphs presented from each of the 3 materials, which were the specimens with impact at 90⁰, 45⁰ and 135⁰?   Also, what has been the effect of the angle of impact?

Question 5 Response (maximum 200 words)

When labelling the three materials with there corresponding test sample number there was a spread sheet made, this spread sheet was then made with the numbering of all the test samples. These samples were then labelled under there corresponding angle in which they were going to be impacted at, so when the test piece was chosen, you would just need to look at the spread sheet at the angle, which was attributed with that test sample and set the test piece up accordingly. 

When looking at the angles of the test samples for each material it was found for aluminium that test samples at 90⁰ and 45⁰ received the most amount of damage with there average frequencies coming out as; 570HZ for 90⁰ and 566.25HZ for 45⁰, where 135⁰ had an average frequency of  604.375HZ. Regarding carbon fibre, there was not a huge difference between the three angles with 90⁰ and 45⁰ again receiving highest affect; 631.875HZ for 90⁰ and 632.083HZ for 45⁰, where carbon fibre at 135⁰ has a slightly higher average at 648.75HZ. When looking at fibreglass, the results were found to be quite similar with the lowest average frequency being 425.4HZ at 45⁰ and 454.16HZ being the highest frequency at 90⁰, and 135⁰ falling in between with a frequency of 431.875HZ.
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