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Abstract

In the context of industrial processes, the role of overhead crane dynamics is crucial
during the implementation of technological processes. The performance of these cranes plays

an indispensable role in ensuring the efficient operation of overhead crane systems.

Analysis reveals that the dynamics of overhead cranes represent a unified dynamic
system, requiring the formulation of dynamic analysis and synthesis schemes for
comprehensive study. In particular, the development of dynamic risk assessment schemes is
desirable in various concrete situations, facilitated by the construction of corresponding

mathematical models that accurately define the ongoing processes in the system.

Of particular interest is the dynamic behavior of overhead cranes when operating in
non-standard modes, subjecting them to dynamic loads. The initiation and termination of such
operations are analyzed. Following such analyses, it becomes possible to define unknown
actions on the dynamic performance of the overhead crane system. These actions anticipate

the selection of specific coefficients within the dynamic model.

Therefore, the individual analysis of the dynamics of specific mechanisms is always
relevant, among which the most significant is the investigation of the dynamics of mechanisms
responsible for the placement of overhead crane loads. The goal of this research is to create
accurate and efficient methods and techniques for optimizing the dynamics of mechanical

systems.
For the achievement of the goal, the following tasks are defined:

Analysis and study of the questions related to the dynamic analysis and synthesis of

overhead crane mechanisms;

The creation of dynamic risk assessment schemes for dynamic processes, requiring
consideration of the specifics of the distribution of loads on powerful elements and their

changes in specific situations;

Study of non-standard electromagnetic processes in rotating electromagnets: change

in the moment of inertia and its possibilities in specific situations;
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-Comprehensive consideration of factors as the main and secondary requirements for

real system assessments.

-Dynamic process analysis should involve the investigation of the dynamics of
overhead crane exploitation processes for the exploitation of two critical locations of the crane

load-carrying structure:
The load-carrying construction of the overhead crane, which is adjacent to the beams;

The load-carrying construction of the overhead crane's main beam (or the main beam

itself) in the middle between the main trolleys.

The practical significance of the study will be represented by the development and
application of effective methods and techniques using the dynamics of overhead crane
mechanisms, their mathematical modeling, and the implementation of recommended methods
and techniques for the evaluation and improvement of the quality and efficiency of systems

using system quality and efficiency enhancement methods and techniques.

The actuality of desertification training is discussed in the introductory part. The
dynamics of bridge crane exploitation in heavy-duty industrial facilities on heaps is analyzed.
The study covers the mathematical modeling and analysis of these dynamic systems. Specific

attention is given to the mathematical modeling methods for dynamic investigations.

The main part of the study discusses the analysis of dynamic processes and
investigations related to the positioning of bridge crane loads in current mechanisms. The
analysis includes the dynamics of movements during lifting and lowering loads, especially
when these loads reach maximum values. It covers the examination of structural deformations
during the lifting of the load, affecting the alignment of the crane's structure. Additionally, it

addresses the control of load movement to prevent swinging.

Various methods and models are employed to solve the identified problems. The study
focuses on creating a mathematical model for the mechanism that ensures synchronous
alignment during load displacement. The mathematical models developed are used to solve

problems in two main areas:

1) Dynamic stress analysis during the release and grabbing of loads -
particularly important during unloading processes when these loads exert

maximum values.
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2) Analysis and methods of loading process problems, which allow reducing

the amplitudes of crane movements.

To address these problems, the study utilizes the synchronous alignment system of the
bridge crane, providing an opportunity to control and maintain the synchronicity of load

displacement. For the analysis of this system, a displacement mechanism model is created.

The created mathematical models are used to make calculations for two scenarios: a)
Analysis of the dynamic behavior of the load displacement system, considering the history of
the load's alignment and chemical reactions during load lifting and lowering. b) Analysis of
the load displacement system, considering the history of the load's alignment and chemical

reactions during load lifting and lowering.

As aresult, we obtained graphs illustrating the dynamic processes of load displacement

in the current mechanism of the bridge crane."

The construction of the overhead crane's load-bearing structure, obtained as a result
of the study, is defined as a unified concentrated mass, positioned at the location of the
purchase and sale of the loaded cargo. The mass of the hook is also added to the load-bearing

structure.

A mathematical model is obtained for the non-stationary mode of operation of the

cargo lifting mechanism.

During the process of load release, the dynamic model of the overhead crane is
formulated, consisting of the dynamic optimization of the hooked cargo and the mathematical
modeling of the operator-hook-load system. The mathematical modeling of the load-bearing
system of the overhead crane is also discussed when the crane is repositioned on the rails
during the loading or unloading of loads, defects in the rails occurring in the process. Such
defects include deviations between rail sections, deformations of the rails, gaps in the rails,
misalignments in the joining of rail sections, and uncontrolled movement of rail sections with
mobile mechanisms for two-sided measurements of clearance on the tracks for overhead

cranes.

The analysis of additional dynamic loads and the study of their impact on the dynamics

of the overhead crane system have been considered.
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All the main factors of the overhead crane's dynamics are taken into account when
creating the mathematical model of the "human-hook-rails" system. It is emphasized that the
primary cause of the overhead crane construction's vibrational instability and defects is the

rail's bending and defects, as well as the defects of the repositioning mechanisms.

The study includes an analysis of additional dynamic loads and an examination of their

influence on the dynamics of the overhead crane system.

All the main factors affecting the dynamics of the overhead crane system are
considered in the creation of the mathematical model of the "human-hook-rails" system. It is
essential to note that the primary reason for the vibrational instability and defects of the
overhead crane construction is identified as the bending and defects of the rails, as well as the

defects of the repositioning mechanisms.
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