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analogy, are found to be in agreement with the experiment.
Although the present technique requires experimental data, in
the form of the vortex core locations, the model does account
for the previously ignored mass entrainment of the vortex core.
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Determination of Bending Influence
Coefficients from Bending Slope Data

Henry E. FETTIS*
Technology, Inc., Dayton Ohio

ENDING influence coefficients for a cantilever beam are
defined as follows: 1) H,(x, x) = vertical deflection at “x”
due to unit force at “X” (in./Ib); 2) H,(x, X) = vertical deflection
at “x” due to unit moment at “x” (in./in. Ib); 3) ,(x, X) = angular
deflection at “x” due to unit force at “x” (rad/lb); 4) 0,(x,x) =
angular deflection at “x” due to unit moment at “x” (rad/in. 1b).
Direct determination of these quantities would normally require
several sets of measurements for each separate loading. It will
be shown that all of these quantities can be found either directly
or by simple quadrature from a single set of measurements,
namely, the angular deflection distribution due to a unit moment
applied at the tip.
The analytical expressions for the various influence coefficients
in terms of bending stiffness, EI, are

oo [EHOy s
Hy(x, %) = L{(x ‘3%:9 d  xzx
Hy(x, %) = L (—;—If@}) dé, x<x
H,(x.3) = : (1)561_(5)) di,  x2z%

Received July 9, 1973.

Index category: Aircraft Vibration.

* Consultant in Mathematics, Aerospace Research Laboratories,
Wright-Patterson Air Force Base, Ohio.

VOL. 12, NO. 1

- *(x=9)
0,(x, x) = dé,
(x, %) L EIQ) ¢

=
IIA
=i

6,(x, X) = L (E;é)) dé,  xzx
*d
Oy(x, X) = L I’Ti) x<x
*d
O,(x, %) = L lT(éf) X=X

From these equations it is seen that
H,(x,x)= H,(x, x)
Hy(x, X) = 0,(%, x)
By(x, X) = 0,(x, x)

If ¢(x) is the angular deflection at x due to a unit moment
at the tip, then
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Inserting the expression for (1/EI) in the equations for the
influence coeflicients and simplifying, we obtain
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Stiffness of Orthotropic Materials and
Laminated Fiber-Reinforced Composites
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Introduction

HU' considered a laminated fiber-reinforced composite
with 409 of the fibers aligned with the 1-axis in Fig.'1 and
the remaining 609 at +45° to the l-axis. His description of
the laminate unfortunately did not include the number of layers
and the stacking sequence. He was perplexed by the observation
that the Young’s modulus in an x-direction (E,) other than the
1-direction was larger than in the 1-direction (E,).t He concluded
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