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1. INTRODUCTION

Previous, recent studies performed by the authors have dealt with the
determination of accurate eigenvalues of circular annular plates for the following
situations: (1) clamped or simply supported at the outer boundary and free at
the inner contour [1]; (2) the four combinations of clamped and simply
supported edge conditions at both boundaries [2].

Very recently the authors were confronted with the necessity of knowing
accurate values of the lower frequency coefficients of transverse vibration of the
free—free circular annular plate; see Figure 1, Case 1. In view of this fact it was
decided to obtain the solution for this case, as well as for Case II (simply
supported inner boundary and free on the outside) and Case III (clamped inner
edge and free outer boundary), see Figure 1.

After considering the numerical information depicted in references [1, 2] and
in the present study it is felt that accurate eigenvalues are now available for the
circular, annular plate. The authors gratefully acknowledge the valuable
information contained in Leissa’s classical treatise [3] which was obtained several
decades ago and was used as a guide when obtaining the eigenvalues presented
in references [1, 2] and the present study.

2. ANALYTICAL SOLUTION
The amplitude of a normal mode of vibration is described by [3]

W(r, 0) = [AJ,(kr) + BY ,(kr) + CL,(kr) + DK, (kr)] cos n0, (1)
where k = \/(ph/D)\/o.

(a)

Figure 1. Vibrating circular annular plates executing transverse vibrations and considered in
the present study: (a) Case I, (b) Case II, (c¢) Case III.
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As usual the frequency determinant is generated after imposing the boundary
conditions, i.e.,

Case I
M,y =0, Vi|,_p ), =0. (2a, b)
Case 1I:
M,_,, =0, V._,=0, W(b, 0)=0. (3a—c)
Case 111I:
M,|,_,=0, Vi._3=0, W(b,0)=0, 0oW/or(b,0)=0, (4a—d)

where Leissa’s standard notation has been employed [3].

3. NUMERICAL RESULTS

The first three eigenvalues Q = /ph/Dwa* have been computed for v
(Poisson’s ratio) equal to 0-3 and 1/3. Table 1 depicts values of Qy;, 2y and Q2
for the case of the free—free circular annular plate (Case I) while Tables 2 and 3
depict eigenvalues for Cases II and III respectively. The calculation procedure
has been greatly facilitated by the use of MAPLE [4]. The tables contained in
references [1, 2] and in the present study constitute improved data with respect
to the one presently available in the open literature.
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