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THE BENDING OF CURVILINEAR ORTHOTROPIC CERCULAR
RING SECTOR PLATE WITH VARYING THICKNESS

By Jin Yoshimura, C.E. Member

In the previous paper, the author described a
study on the bending of circular ring sector
plate with varying thickness whose beginning

point coincides with the origin of the coordi--

nate. The present paper deals with the problem
in case the beginning point of variable thick-
ness does not coincide with the origin of the
coordinate, as shown in Fig. 1.

Fig. 1 In case the beginning point of variable
thickness does not coincide with the
origin of the coordinate. (Example of
linearly varying thickness)

From the previous study, differential equation
of the plate in which two straight edges are

simply supported is :
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S{p(r,0)} =Finite sine transform of a load
p(r)
As a mode of varying thickness h, we take
a following expression of polymonial
h=ho(@p™ + @™ 4 e +a,,)
where, ¢, @00 ¢, may be determined by a
given plate. Then Eq. 1 becomes :
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in which P(p) =Polynomial of mth degree.
Q(p), R(p), S(p)= Polynominal of
2 mth degree.

Let a,, a,,-- a, be roots of a,p"+a, 0"+
------ +a,=0" then Eq. 2 becomes :
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N, [(r—a)(p—a)-(o~am]®
p=0, p=a, - p=a, are regular singular
points of Eq. 3 So a solution of Eq. 3 is ob-
tained at an ordinary point and near a regular
singular point. One is able to get these solu-
tions in the form of a power series.
(1) Seolution at an Ordinary Point.
Let each coefficient of Eq. 3 be P(p), Q(0),
R(p) and S(p), applying Taylor’s Theorem, one

can express w;= Z‘A S(e—a)" And p, g, 7, s

are also written in the form of power series.
Substituting these expressions into Eq. 2, the
following equation is obtained :
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+n§(;5"(p_a°>”;{§;A"('a—a°)”=O ............ (1)
Form this, coefficients A,, 4,, A, are de-

termined successively. If the right hand side of
Eq. 3 can be expressed as a power series, one
gets a particular solution of Eq. 3.

(2) Solution near a Regular Singular

Point.
Eq. 4 is rewritten as
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For the solution of homogenous equation, let

ws=(p —a)‘g'oAn(p—ﬂ)",

p(o—a) =n§') alo—ad®,
and substituting these expresions into Eq. 5,
one can find the following indicial equation :
M+ (Po+6)22+ (11 -3 py+ g2
+@pPo—go+1,—6)A+5,=0---(6)
Let roots of Eq. 6 be 1,, ,, 4, and 1,, when four
solutions are obtained according to each 1. Parti-
cular solution is found by the same method.
As a numerical example, we take a ring sector
plate in which the angle of sector=z/6, pois-
son’s ratio=0 and subjectcd to a uniform load.
The mode of varying thickness is assumed as
h=h,(1.8 p—0.8) Fig. 2 shows values of @, 8
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Fig. 2 Values of «, 8 and 7.

and 7 respectively.
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