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The stresses and displacements in a long anisotropic cylinder with longitudinal 

cavities are determined. The problem reduces to seeking an analytic function 
of a complex variable which is determined in a domain obtained by an affine 

transformation from the domain of the cylinder cross section. Boundary condi- 
tions and a general representation are obtained for the function mentioned. 

A long cylinder attenuated by longitudinal cavities, fabricated from a homogeneous 
linearly-elastic material having a plane of elastic symmetry perpendicular to the cylin- 

der axis at each point is considered. The cylinder is clamped to a rigid mass without 

tension along the outer surface. Axial tangential forces which do not vary along the cy- 
linder axis are applied to the surfaces of the cavities. Moreover, axial gravitational for- 
ces act on the cylinder. 

We introduce a rectangular q/z -coordinate system with the. z-axis directed down- 
ward along the cylinder axis. Let S be a domain occupied by a cross section in the 

zy-plane, Lo and LI, are its outer and inner contours (k = 1, 2, . . ., N), y is the spe- 
cific gravity of the material, and ok (s) is the intensity of the external forces applied 

to the k-th cavity. 

Following Moskvitin [l] and using the Hooke’s law equation in the form written in [2], 
we find an equation for the axial displacement function 

(1) 

Here Ah4, b,, A,, are elastic constants of the materiaL We represent the general solu- 
tion of (1) as in [2] Aa4w = w1 + 2Re Q, (zl) 

Here wr is some particular solution of the inhomogeneous equation Dwu, = --y. and (D(zl) 
is an analytic function of the auxiliary complex variable zr = I, + iyr, where 

Xl = x + ay, Yl = BY (2) 
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a = -Al, I AP4, $= ?B1- &=AsaiA,, 

If the function CD (23 has been found, the stresses can be evaluated by the formulas 

TX2 = z,: + 2B Im [(a + $W’ Wl 

ryt = zyzl - 28 ImW (4 

( 
r;, = f$??-o~C$ z;*= 242) 

Here lCrzlt %Xzl are stress components co~spond~g to the particular solution wl. They 
are defined by the equalities in the parentheses. The remaining stress components as 
well as the transverse dispIacements u, D are zero. 

The axial displacements and stresses must be single-valued functions in the domain 
S. Any coaxial cylinder, imagined isolated in the cylinder under consideration, must 
be in equilibrium, By satisfying these requirements, we obtain the following general ex- 
pression for the function introduced: 

0 (21) = 
N T,-$2 c 4nB 

k ln(z, - +J + Qo (4 

Here CD0 (zl) is an arbitrary function, homomorphic in the domain &PI and obtained by 
the affine transformations (2) from the domain S , The constant Tk is the magnitude of 
the principal vector of the external forces rk (8) applied to the k-th cavity, and QI, is 
the area of the domain Sk bounded by the contour Lb Here %k denotes the affix of 
points lying within the boundary contour .&I, of the auxiliary domain Sr. 

From the boundary conditions 
w=o on L, 

r. liz = Tk 6) on Lk 

we obtain the following boundary conditions for the required function @ (~3 

cg (tlo) + @(t,,) = -% (3) 

Q (tlk) - CD (tlk) = + s (Tkz - 'kjdS + “k 
0 

The quantities tlo and tlk in these equalities are affixes Of points Of the eXtema1 and 
Wema contours tlo and f/lk of the domain S’. Values of the constants of integration 
c;, do not influence determination of the displacements and stresses, hence they need 
not be determined. For the same reason, the pure imaginary constant component in the 
representation of the function @ (zr) can be discarded. 

Therefore, the problem posed reduces to seeking an analytic unction of a complex 
variable which is defined in the auxiliary domain Sl and satisfies the conditions (3) 
on its bonndaries. 

It is expedient to determine the required function by approximate methods for speci- 
fic kinds of domains of the cylinder cross section. 
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