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TABLE 18-19  NATURAL FREQUENCIES OF ISOTROPIC RECTANGULAR

PLATES AND MEMBRANES?
Notation
E = modulus of elasticity
h = thickness of plate
p = mass per unit area
B=L/Ly
v

Poisson’s ratio
length of plate in x and y directions
ER®

L,Ly

T )
The natural frequencies in this table are defined in two ways:

where n and m (n,m = 1,2,3,
in the x and y directions; w1

...) are the numbers of half waves in the mode shapes
the fundamental frequency.
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where i (i = 1,2,3,...) is the number of the natural frequency; for the fundamental
frequenc:
o o
D) = 22 and  fi(Hz) = ==
fom H2) = = fi€ =

The values of A, or A; are independent of v except where specifically indicated

Configuration and

Boundary Conditions Natural Frequencies

1.

Al edges simply B
supported First mode is w11: second is w2, ete.

f

=

-

2. M1 = 6238+ 16076 — 21287 + 15.515° — 5.39365"
Three edges simply +0.899565 —0.05768° 0.5 <p <5.0
supported, one edge v =025
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TABLE 18-19 (continued) NATURAL FREQUENCIES OF ISOTROPIC RECTANGULAR PLATES AND

MEMBRANES?

Configuration and

Boundary Conditions Natural Frequencies

7 A1 = B*(89.3 — 84.73B + 36.7% — 5.278°)

All edges clamped o = B2(107.2 — 51.98 + 21.58% — 3.08%)

i X3 = B2(262.7 — 241.36 + 102.15% — 14.478%)
x 1.0<B <30

L, MEMBRANES:

L ¥ m [ P
T e—L— Jam(Hz) = = (p—A)

are the natural frequencies for transverse vibrations, where A is
the cross-sectional area and P is the tension force per unit length.

Jum = (0% +m?B)/?
8. FOR SYMMETRIC MODES:

One edge clamped, |, ' 355 _ 009678 + 0.0382 — 0.004768>

all other edges free Py 12.6 + 58.828 — 29.26 82 + 4.166°
N = —12. 828 —29. .
N A3 = 31.086 — 37.18 + 403582 — 7.328%

I, p=05,1,2 or4d
i v=203
— L —

4 Adapted from Ref. [18.2].
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