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Deflection Analysis of Variable Thickness Cantilever Plate

By Taketoshi HANAWA and Shinichi KOSHIDE

Summary

In this report, the use of the well-known Rayleigh-Ritz procedure is proposed for the

analysis of the deflection of variable-thickness cantilever plate.

The analysis is carried out

on the assumption that the deflection of a plate is expressed by a general power series of
x and y, which satisfies the geometrical boundary conditions; and the conception of “‘natural

boundary condition’’ is advantageously utilized.

given by a power series of = and y.

In this analysis, the plate thickness is also

As a numerical example, the problem of a plate with linearly tapered thickness, subjected
to a single concentrated load, was dealt with. The actual calculation was carried out with
a test function which takes the form of a series with 10 terms.

Experimental verification of the calculated results then followed, and revealed that:

(1) For the deflection of the plate with linearly tapered thickness, a satisfactory result
is obtained by taking 10 terms for the test function.

(2) For the surface strain, the result is not sufficiently satisfactory, but it clearly shows
the general tendency of the strain distribution.

(3) For cantilever plates, such as that investigated in this report, the variation of the plate
thickness has generally a large influence on the deflection and the surface strain.
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+ {m(m—1)ném-Ipn-1p
Fn(n—1)(n—2)§myn-3k3} sin a]] (19)
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