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ON THE THREE-DIMENSIONAL PROBLEMS OF THE
THEORY OF ELASTICITY OF A TRANS-.

VERSELY ISOTROPIC BODY*
Hu Haicaane (§i ¥5 &)

Institute of Mathenatics, Academia Sinica

ABSTRACT

In this paper, we follow S. G. Lehnitzky® in the study of the three-

dimensional problems of a transversely isotropic body depending on three

variables. We give up the restriction of S. G. Lehnitzky about deformation

and reserve only the assumption about the elastic property of the body.

The results of this paper give a wide possibility for the solution of special

problems.

Consider a transversely isotropic elastic body in equilibrium. Take

a rectangular coordinate system (2, ¥, 2) with the axis 2z perpendicular

to the plane of isotropy of the body. In this system of coordinates,

.the equation of equilibrium in terms of displacement (%, v, w) is

d%u 0> 9” 0° Pw
Blﬂaxay Zis (Bﬂﬁ 9= T Buo = + 8a az?)"+ 39ydz
22 u % 92 o> 0>

1 - Bog —
Blgamaz ! Bmay&z + (BM PP +BH_3?E+_ 38 5,2

* Received November 29, 1952.

)w=0,

(6)
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where Bg = Biy — Bz and By, ..+: Bge are constants depending on the

elastic property of the body. The problem is to find the general solution
of (6). A particular solution of (6) may be found by expressing %, v, W

| in terms of a function /' as follows:

PF B, (°F , ®*F , Bu &F

__»F  _ _
=T Pzdz’ dydz’ By

where F satisfies the equation

i a5 8 22 : D2 0
7, : 5 ) +(B§4+311333—B%5)(332 ' 33/’2) 0 z2

| By Bus

+ 333344_3%-’1 7 0, (11)
It can be verified that Eq. (11) is the three-dimensional form of the
equation satisfied by the stress function introduced by S. G. Lehnitzky
for the solution of the symmetrical deformation of a body of revolution.

The general solution of Eq. (6) may be obtained by expressing (u, v, w)

i

4n terms of two functions F and ¢ as follows:

o 0> F adg R 0°F : ¢
dxdz Oy dydz Oz’
: (23)
e Bll 0* F *F 344 CF
at Blg (3:1:3 + BJ’E * Bll_ EEE ’
whe1:e F satisfies Eq. (11), and ¢ satisfies the equation
52 52 HY

4 P4 By 079 o (25)

322 T 9,5 T By 922

In cylindrical coordinate system (7, 6, z) the general solution of the *
displacement ( u,, ug, w) may be obtained from formula (23) through a
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sy

vectorial transformation. Two particular cases may be noted. The first

is the torsion of a transversely isotropic body of revolution. Here we

take
F=0, ¢ - @ (r, 2). (32)

The second is the symmetrical deformation of the same body. Here we

take
F=F(rz), ¢@=0. (33)

Finally, we apply the general formula to the case of a transversely

iotropic circular cone with axis perpendicular to the plane of isotropy

~loaded by a transverse force at its vertex.
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