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Abstract.

In various branches of the construction industry,
structural solutions widely use metal rods of variable
geometry, different sizes and configurations, which per-
form various functions, both as load-bearing structural
parts and as movable rings. The paper discusses the de-
termination of the displacements at the end of a can-
tilever rod twisted around its own axis of symmetry,
when a pair of force moments acting in two mutually
perpendicular planes are applied to this end. Twisted
rods of this type are components of a number of
responsible elements of structures, the calculation of the
mathematical models of their static and dynamic loads is

carried out using the Mori formula based on the princip-
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les of material strength. Using the mentioned mathema-
tical model, the statics of a twisted rod are studied in the
paper, and the results obtained can be used when solving

practical problems.
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Introduction

Some parts of various building structures and some
machine units are under the influence of forces applied
from interaction with various adjacent parts. These
forces cause the stress-strain state of these parts. (1,2,3)

As is known in order to increase the strength of
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machine-building and building structures, some of their  the use of such parts makes it possible to create these
parts are given a twisted shape, which significantly inc-  structures as light as possible, and to produce less ma-

reases their rigidity and carrying capacity. In addition, terial consumption during their manufacture. [4,5,6].

Main Part

Spiral bar of rectangular cross section is loaded with bending moments at the end (Fig 1). You define lateral
movements in the horizontal and vertical directions. Its geometric and mechanical parameters are preset b —
section height, a — section width, ! > b — rod length, E — modulus of elasticity of the rod material, M;, M, —
bending moments applied at the end of the rod.

A

z,/ /{A |

Fig. 1

To determine the movements, we use the Mohr formula. First, we obtain the dependence of the bending moments
in an arbitrary section on the action of the moments M;, M, applied at the end of the rod and the unit forces also

applied to the end section. In an arbitrary section, in all cases of loading, oblique bending occurs (Fig 2), [7].
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Fix = IN;Fy, = 1IN

My, = My - cos(90° + @) + M, - cos(180° — ¢) = M, - (=sing) + M, - (—cos¢); 1)
M, = M, - cosp + M, - (—sing);
Mf,, =z (=sing); My, =z cosy; )
My, = z - (—cos@); M), =z - (—sing); 3)
Y
| zd

M1

Fig. 3

We write the integrals of the pestilence to determine the horizontal and vertical displacement of the end

section, given that (Fig3,4):
2 =2
Z—n(p,dz—nd(p (4)
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The complete movement will be determined by the formula:

2
A= /A2+A2— ME | ME | ML B (M MZ) +
N \2EL,  4AmPEL,,  2mEL,  2EL, ' m

Mq1? M, 1? Mq1? M,1? M, 1? 2 5)
2mEly,  2Ely, 2mEly, = 2Ely, | m2Ely,
let's calculate
4b-b® _ p*
T (6)
b-(4b)® _ 16b*
[, =200 _ 16 (7)
12 3
Conclusion normal and tangential voltages, which can exceed the

Some machine installations and building structures permissible values, and this can cause the part to

contain twisted parts that work in conditions of force  ¢oJ1apse and disable the entire unit. Calculations for the

interaction with other parts of the structure. Such strength and rigidity of such parts are an urgent task of

interactions can create deformations of these elements, 1, dern mechanics and one of the solutions to this

that in turn can cause the occurrence of additional problem is shown in this work.
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