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Technical Comments

Stress Compatibility Equations in
Cylindrical Coordinates

Euvar S. BARREKETTE*
Thomas J. Watson Research Center,
Yorktown Heights, N.Y.

THE compatibility equations relating the components of
strain in curvilinear coordinates are well-known.! Tuba,
in a recent technical comment in this journal,? corrected
Vlasov’s® specialization of these equations to a plane orthog-
onal frame and their further reduction to the case of plane
polar coordinates. His last equation [Eq. (5), Ref. 2] can
readily be obtained from Brditka’s earlier work* where these
equations are given in cylindrical coordinates.

In stress analysis, especially when the surface tractions
are specified, it is often more convenient to solve the stress
rather than the displacement problem, for which it is neces-
sary that the stress compatibility equations be satisfied.
They are given here for reference purposes since a survey of
the literature indicates that they are not available elsewhere;
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and where 7;; are the physical components of stress, £ is the
modulus of elasticity, » is Poisson’s ratio, « is the coeflicient
of thermal expansion, and T is the temperature change from
the quiescent state.

These equations reduce to those given by Lee® for the
special case of both axial symmetry and temperatures vary-
ing only with the axial coordinate. In general, curvilinear
coordinates these equations are
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where the summation convention applies to a repeated index
that represents covariance in one of the quantities in which

Received October 24, 1967.
* Manager, Electro-Optical Technologies. Member ATAA.

it appears and contravariance in the other, and where 1, 7,
m, n, can each take any of the values 1, 2, and 3; ¢; are the
covariant components of the second-rank stress tensor; |; is
a covariant derivative with respect to a?; g¢:; are the covariant
components of the metric tensor; and g/ are the componerits
of the contravariant reciprocal of the metric tensor.

Equation 2 reduces to Brdi¢ka’s [Ref. 4, Eq. (54) and Ref.
6, Eq. (7)] when T is a linear function in an orthogonal Car-
tesian frame. It also reduces to that given by Boley and
Wiener? for the case of an orthogonal Cartesian frame, and
to Eq. (1) for the case of eylindrical coordinates.
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Comments on “Generalized Law of the
Wall and Eddy-Viscosity Model for
Wall Boundary Layers”

> Frank M. WaITe*
University of Rhode Island, Kingston, E.1.

N a recent paper, Kleinstein! makes an analysis of the law

of the wall for the hydraulically smooth case. TUtilizing
Prandtl’s familiar mixing length theory in the form of an
overlap layer viscosity function,

et = ku,tyt 1)
plus the cubic power sublayer variation theorized by
Reichardt,?

€~y ~ud (2)

Kleinstein derives a single formula for the law of the wall
which is valid both in the sublayer and in the overlap layer:

y* = ut+ (1/ks)[expbiu®) — 1 — ku® —
3(bw®)? — kw3
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