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Vibrations of Circular Plates - clamped vs. free vs. simply supported edges:

Vibration frequencies of a circular plate with clamped edge.

fa1 = 6.82fg
faz = 13.7T1fm
faz = 24T fm

TABLE 3.1.

fa1 = 5.00fp
faa = 10.87fg
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f11 = 2.08fp1 f1 = 3.41fqg
fl12 =5.85fp1 foo = 8.2Bfm
fi3 = 1L.75fp1 faz = 15.06fp

fo1 = 0.4694cph/a®
Joz = 3.89fpm
foz = B.72f;n

TaBLE 3.2. Vibration frequencies of a circular plate with free edge.

fao = 0.2413cphja® fag = 2.328f20 fao = 4.11f20 fso = 6.80fag
fa1 = 10.0Tfag fq1 = 13.82fap fs1 = 18.24 [y

fag = 21.19f9n faz = 2T.18fap frz = 33.31 fap

fi1 = 391

for = L.73f20
foz = 7T-34f0 fiz = 11.40fgp

f21 = 6.71fy
faz = 15.97fa0

TaBLE 3.3. Vibration frequencies of a circular
plate with a simply supported edge. .
fa1 = 5.15fm

for = 0.2287cp h/a®  f1; = 2.80f0
foz = 5.98fqy fi2 =9.75f;1  faz = 14.08fp,
fiz3 = 2066fo1  f23 = 26.99fp

Joz = 14.91fm

Vibrations of a Circular Plate:

Free Edge

Chladni’s Law (1802):
fn = v(m+-2n)P

Mode # (n, m) are (¢, r) integers

(e.g.=0,1,2,3, ... etc.)
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For  flatcircular plates: p = 2 ® E} @

For non-flat circular plates: p < 2
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FIGURE 3.8. Vibrational modes of circular plates: (a) free edge and (b) clamped
or simply supported edge. The mode number (n, m) gives the number of nodal

diameters and circles, respectively.
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