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	Major Project Questions 


Student: Joshua Brimecombe
Assessor: Kelvin Lake & Andrew Thorn
	Question 1

Explain how Fast Fourier Transfers (FFTs) are used to display vibrational information.

Question 1 Response (maximum 200 words)

Fast Fourier Transfer (FFT)is an algorithm used by the LDV (Lasor Doppler Velocimeter) to transform the signal received into a frequency. FFT is an efficient (fast) mathematical technique that also reduces the amount of computational power required. The Fourier transform decomposes the signal into components of frequency and produces a frequency spectrum for the signal and determines the  amplitude and phase of each frequency. FFT is used by an LDV to split frequencies and determine their amplitudes. This allows the removal of any spectral interference, fence effect and spectrum leakage.
[image: ]

NTI Audio, n.d. Fast Fourier Transformation FFT - Basics. [Online] 
Available at: https://www.nti-audio.com/en/support/know-how/fast-fourier-transform-fft [Accessed 20 03 2020].




	Question 2

How would you calculate the damping ratio based on your proposed experimental results?

Question 2 Response (maximum 200 words)

[image: ]I intended to use the following equations, that were found during my secondary research. The equation can be used to calculate the damping components. 
 (Hunt, et al., 2013)
Where logarithmic decrement of vibration decay (),  is the amplitude of the first damped sine wave and  is the amplitude of the 10th sine wave, is the natural frequency and  is the resonant frequency, damping ratio (ζ). (Hunt, et al., 2013)

The damping ratio can then be calculated as 

Hunt, J. F., Zhang, H., Guo, Z. & Fu, F., 2013. Cantilever Beam Static and Dynamic Response Comparison with Mid-Point Bending for Thin MDF Composite Panels. BioResources, 8(1), pp. 115-129.



	Question 3

When you next buy a pair of skis, will your choice of core material be influenced by your studies?  If so, how and what core material would you favour?  Why?

Question 3 Response (maximum 200 words)

Yes, the research and results undertaken will influence the purchase of my next pair of skis. As I understand the importance and effect that core material has on the ski, that said the performance of a ski is reliant other factors. The choose of core material is more important during design than it is during the sale of a ski. If I was designing a ski, (downhill race ski 200mm length, 65mm underfoot and 50m radius) I would use a sand which construction with a vertically laminated full-length Fir core with the addition of two ash stringers and a Titanium core beneath the wood and only half length. As Fir is softer so will both flex longitudinally better allowing easy carve engagement, although the lower torsional stiffness of the Fir reduces vibration but hinders edge hold and power transfer. The Titanium core compensates for the low torsional ridged and loss of power transfer to the edges and the ash stringers increase flexural stiffness for high speed turning, both Ash and Titanium increase disadvantages of the Fir core without effecting dampening properties at the extremities. The Titanium is situated at the bottom of the core to reduce reinforcement layers needed on the base reducing weight.









	Question 4

Explain why some manufacturers seem to be using materials like Ash and Poplar more than others.  Do these materials have any particular advantages or other materials used?

Question 4 Response (maximum 200 words)

Advantages and disadvantages of core materials expand further than mechanical properties and performance characteristics. Cost is the largest non-performance factor. The availability of a material is also large factor, this includes the sustainability, source ability and supply of the material which also effects the cost of the material. Sustainable materials are not only better for the environment but are also a great marketing point. If materials are rare or take many years to grow, they are more expensive and certain materials may have to be sourced and shipped from over seas as that is where they are natively found or grown then this can add additional costs. Therefore a company’s location can affect the materials used, which is seen in the secondary research that was conducted, Salomon, Rossignol who are European and based in the Alps use Ash and Poplar as they are both cheap easily sourced and sustainable due to roman planting them in places of congregation, poplar is extremely sustainable as it reaches harvest age in four to six year and regenerates from the stump. American manufacturer Head uses Fir as there it is easily sourced in North America and aspen which is an American species of Poplar. 







	Question 5
Based on the work undertaken in the project what recommendations would propose that ski manufacturers should adopt.

Question 5 Response (maximum 200 words)

Purely based on performance outcomes and creating the best possible products. I would suggest treating each type of skiing individually and conduction extensive research and development on the materials, layup and construction of each type of ski. The combination of physical testing and FEA should be used to choose and optimise materials. The integration of FEA optimisation into the design process allows optimisation of core profile (core thickness along the length of the ski), side-cut and camber to be determined by inputting the desired outcomes for a specific ski construction. The optimisation and automation of the design process would produce different skis fit for purpose and could allow for a lean manufacturing system.
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