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Table 3.5.1 gives the first few values of these frequencies in dimensionless
form. 'Thevsolution for the membrane displacement Uom in the vibration

eigenmode n,m is then

unm(r,e,t) = AnmJn(knmr) cos{(nb - ) cos(@nmt-¢)

(3.5.14)

R © a
nm n,m 0 nm nm

The phase angles ¢ and Y, and the amplitude A remain undetermined.
The lowest frequency occurs for the 0,1 mode. Note that for n = 0
the motion is axisymmetric, and has no nodes. The next higher frequency

occurs for the 1,1 mode. This mode has one diametral node.along which the

’ TABLE 3.5.1 o
| DIMENSIONLESS MEVBRANE FREQUENCIES
_ i =0
nom Jam = Ungfolast
0.1 2.40483
11 3.83171
2 1 5.13562
0 2 5.52008
23001 6.38016
i 2 7.01559
5 1 7.58834

membrane does not move. (The phase angle of this node cannot be determined
without initial conditions). The third mode is the 2,1 mode, which has
two diametral nodes, and the fourth is the 0,2 mode, with one circular

node at the point where Jo(lozr) =0, i.e. at A, ,r = = 2.40483.

02" T Jo,1

Figure 3.5.3 shows the nodal lines for the first several modes.
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