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SUMMARY 

This research was carried out to evaluate the 
stationary wave amplitudes that can occur in fast spinning 
centrally-clamped discs, and to investigate the effect of 
frequency separation "between principal orthogonal modes on 
the wave amplitudes. The wave amplitudes were determined for 
the modes with two and three nodal diameters. The methods 
used in generating the frequency splitting are (i) the 
clamping of a disc at a number of positions, and (ii) the 
use of discs with diametrically opposite holes. The work 
involved both experimental and theoretical analyses. 

The experimental work included the determining of the 
natural frequencies of the discs, of the wave response 
frequencies of the discs at different rotational speeds, of 
the damping values, of the stationary wave amplitudes due to 
constant values of applied transverse force, and of wave 
amplitudes in discs with known amounts of frequency 
separation. The theoretical work included evaluating values 
corresponding to the experimental results, the determining 
of the mode shapes and the membrane stresses in the 
vibrating discs. The calculations were computerised as far 
as possible. 

Comparison of the response frequencies determined by 
using the different theoretical methods showed that disc 
mode shape is not significantly affected by the rotational 
speed or by vibration amplitude. The in-plane membrane 
stresses, which are important in determining the effects of 
internal stresses and of vibration amplitude, consist of the 
axisymmetric and harmonic components. The harmonic stresses 
were found to be less significant than the axisymmetric 
membrane stresses. 

Stationary waves amplitudes were found to be greater at 
the smaller clamping ratios and for the lower modes of 
vibration. Higher side-rubbing forces, equivalent to 
applying higher transverse forces, are also possible in 
rotating discs at the smaller clamping ratios, because of 
the longer arc of cutting. 

Small values of frequency separation, less than 2 
percent., did not significantly affect the stationary wave 
amplitudes. Higher values of frequency separation led to 
reasonable reduction in the wave amplitudes. 

To obtain reliable experimental values of natural 
frequencies, a suitable furnace was built and residual 
stresses in the discs were reduced by heat treatment. The 
stress-relieving led to closer agreement between the 
experimental and theoretical values. 






































































































































































































































































































































































































































































































