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Abstract. In order to simplify calculations of structures under dynamic loads in operation, a diagram is giv-
en according to which the rest of all elements of the mechanism are brought to its first element (engine). This
allows you to greatly simplify the equation for solving and determine the values of the elasticity or stiffness fac-
tors of the elements. The method of determining the elasticity and stiffness factors of dynamic load elements giv-
en in the work makes it possible to significantly simplify the solution of complex equations and determine their
values with sufficient accuracy.
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Loading and unloading works are an integral part of the technological process of construction.
Cranes of different types are mainly used to perform these works [1].

Cranes as lifting machines are widely used in construction for the movement of goods and installa-
tion of structures.

The scientific and technological progress taking place in all countries of the world strongly requires
an increase in productivity, load lifting and an increase in the working speeds of lifting machines,
which leads to a reduction in transients, that is, to a decrease in the time of acceleration and braking of
machines.

All this leads to an increase in the intensity of the load-lifting machine, causes additional forces on
all elements of the machine, received in the technique the name — external dynamic loads [2].

On the other hand, any machine has structural features of its kinematics, deviations in the size of
individual parts within the established tolerance, clearance in gear gears and couplings, deformability
of the system — all this causes vibrational processes in the machine transmission and refers to phenom-
ena — internal dynamics of the machine

For safe operation of cranes, it is important to take into account the value of all types of dynamic
loads operating when calculating their structures and selecting component elements [3, 4].

Therefore, at present, the actual problem is the development of a technique for determining dynam-
ic loads in the mechanism of lifting the cargo of cranes in case of lack of movement in order to simpli-
fy complex calculations.

Therefore, to ensure trouble-free operation and improve the reliability of cranes when calculating
the structures and components of their working equipment, it is important to take into account dynam-
ic loads that are several times higher than static ones.

Elements of dynamic loads of the crane load lifting mechanism are its elastic components — ropes
and shafts, which are deformed under the influence of loads. The value of this deformation of the ele-
ments is taken into account by the coefficients of elasticity or compliance with linear and steep or their
inverse value — stiffness coefficients. These coefficients depend respectively on linear or angular
strains.

Due to the fact that the lifting mechanism consists of a large number of elastic elements, the as-
sembly and solution of equations for determining these coefficients is difficult. In order to simplify the
equations and these calculations, the given calculation scheme according to which the remaining ele-
ments of the mechanism are brought to its first element (engine) is recommended. This allows you to
greatly simplify the equation for solving and determine the values of the elasticity factors or stiffness
of the elements of the dynamic loads of the crane lifting mechanism.

Therefore, it is necessary to develop a methodology for determining dynamic loads in the mecha-
nism of lifting the crane load in case of non-stop movement with the use of the given design schemes
in order to simplify complex calculations.

Any mechanism or any machine has elements or assemblies of massive or rigid bodies, which in
the course of the transition process move as a whole. Such elements can be considered absolutely rigid



bodies, and their entire mass can be concentrated at a point coinciding with the center of weight of this
element or node.

Thus, the mechanism or machine consists of "point masses™ which include: transported cargo, ro-
tating parts of the engine, brake pulley, drum, gear wheels, etc. [5].

The elastic elements of the machine under its load are appropriately deformed. The amount of this
deformation of the element is taken into account by the coefficient of elasticity or compliance.

The coefficient of elasticity or compliance is defined as the ratio of the value of linear deformation
or the angle of twist of this element to the value of the force or torque acting on it.

In practice, more often use the value of the inverse coefficient of elasticity, which is called the
stiffness coefficient.

Thus, the design scheme can be represented by a number of "point masses" connected by weight-
less absolutely elastic bonds.

To illustrate the dynamic action of individual masses, depending on the task, they are led to some
one elastic link located on one elastic link. Due to the fact that each mechanism has both rotating and
progressively moving masses, two design drive schemes are possible.

If the drive is made to some shaft of the mechanism, then the given scheme of rotational motion is
applied.

For such a scheme, external loads (torques), inertial forces (moments of inertia or flywheels), elas-
ticity of kinematic elements (coefficients of torsion stiffness), backlash or clearances are specified.

If brought to the translational moving elastic element - rope, chain, rod, then the given scheme of
translational stroke is applied

It follows from the analysis of data of calculation schemes that if we take into account all the
elements of the machine in the design scheme, then the scheme is very difficult, and the definition of
dynamic loads is an intractable task. Therefore, in order to study dynamic processes in a mechanism or
machine, it is advisable to use the so-called given calculation schemes that reflect the actual operation
of the mechanism or machine and allow non-difficult decisions to obtain and analyze dynamic loads.
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ANHAMIYHI HABAHTAKEHHJI, IKI BHHUKAIOTD Y
BAIITOBUX KPAHAX IIPHU IX EKCIIVTYATALII

AHOTALA. 3 Memo cnpoujerts po3paxyHKie KOHCMPYKYIl 6auimoux Kpauie npu OUHAMIYHUX HABAHMA-
JHCEHHAX 8 POOOMI HABOOUMBCA CXemd, 32I0H0 3 AKOI0 peulma 6CiX eleMeHmie Mexanizmy 00800ambcsa 00 1020
nepuiozo eremenma (0sueyna). Lle 0036014€ 3nauno cnpocmumu piHAHHSA 08 8UPIUIEHHSA | GUSHAYUMU 3HAYEH-
H31 Koeiyienmis npysicnocmi abo xcopcmrocmi enemenmie. Hasedenuut y pobomi memoo susnauenms koe@iyic-
HMI8 NPYIHCHOCMI | HCOPCMKOCMI eleMeHmie OUHAMIYHO20 HABAHMANCEHHS 003608€ 3HAUHO CHPOCMUMU PO3-
8'A3aHHA KOMNIEKCHUX PIBHAHD | 3 00CMAMHbOI0 MOYHICINIO GUSHAYUINU iX 3HAYEHHS.
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