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Applying the boundary conditions in the first and second
equations of (12), one obtains

ng- JQ(CE(Z)éB(m_m)b

Ay = e S
Goa 'ﬂl e(nz—nl)b — Ny

(14)

and
Bl — __Ale(m—m)b

Then the displacement, (ug).—0is given by
Qa2 © e(m—m)b -1
(Ug)zmo = G j; e e — Jo(aa) S (ar)da  (15)

To get an idea of how the displacement uy changes on z = 0
for different values of », take m = b = 1l and a = &y = 0.5.
The result is given in Table 1.

Similar Solutiens in Boundary Layer

Slip Flow
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OME methods of solution for the boundary layer slip-
flow problem have been suggested (see, e.g., Refs. 1-3).
To check the accuracy of these solutions, one needs to com-
pare them with exact solutions. The purpose of this note
is to show how an exact solution can be obtained by means
of the similar-solutions technique.
The basic equation of the incompressible boundary layer
in terms of Von Mises’ nondimensional coordinates can be
written as

Uz = UeUez + u(uuy>y (1)

where U, is the outer velocity, with the following boundary
conditions:

uy(2,0) = k 2
u(x,») = U, (3)
u(0,y) = g ey

Now put u? = f(z) F(z), with z = y/h(z).
The funections f(x) and A(z) must be found from Eqs. (1)
and (2); one obtains

ffr=h=U,=1+4 Cz

To obtain the function F(z), one needs to solve the follow-
ing equation:

F — (eF'/2) = 1 4 (FY2F"/20) (5)
with the boundary conditions
F(eo) =1 F'(0) = 2kF12(0)

Observe that the function g(y) of Eq. (4) is given by F(y).
Equation (5) has been solved numerically, and the results
are shown in Fig. 1 for ¢ = 0.5 and k = 1. Now a satis-
factory approximate solution is given which is obtained by
substituting for FV/2 in Eq. (5) a mean value F,,12(0 < F,, <
1). Onehasthen

F=14+A042001 — ()2 exp(~¢) X
LF(1,3.0) — [1/Q + 201D
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Fig.1 Exact and approximate velocity function

where 1F; is the confluent hypergeometric function, { =
Cz?/2F ,'12, and the constant A is given by

TRF2 ok <k2Fm 8}%1/2)1/2

i\ 7C

4= "1 4

In Fig. 1 is shown this approximate function obtained by
agsuming for F,, the value 0.5.
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Introduction

N this note, stresses due to a small rigid inclusion in the
form of an oblate spheroid situated on the axis of a large
transversely isotropic c¢ylinder under torsion have been found.
A corresponding problem for a spherical inclusion in a similar
medium was considered by Chatterji.2 From the results
obtained here, stresses due to a rigid inclusion in the form of
a prolate spheroid can be deduced by suitable modification.

Solution

The strain-energy function of a transversely isotropic
material in ¢ylindrical coordinates is given by

W = geulen® + epp?) + demen® +
ciz(err + egp)ee: + 1061699 +
'5—044(6922 + 6722) + %0666792
where
c12 = Cn — 2¢e

Considering the large twisted cylinder under torsional stresses
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