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Abstract

Modern trends of technology development are characterized by a wide
implementation of variety of automated machines. Are implemented the
programmable machines, robotic systems and transportation equipment including
automation elements, etc.

The one of the main functional elements of automated machine represents
the mechanical, electrical, hydraulic and pneumonic drives that in many cases are
structurally complex technical devices.

In this regard, the machine's design and structure are largely determined by
the drive systems structure and design.

The related with development and research of above mentioned drive
systems papers reviews suggesting that currently these systems were widely used in
hydraulic and electro-hydraulic and electro-hydro-mechanical drive systems.

Such systems were widely used in automated, including software control
machines, robotic complexes, responsible control systems of modern ships.

The related with development and research of above mentioned drive
systems papers reviews suggesting on the relevance of improvement of scientific and
technological task analysis and synthesis methods and techniques for carried out in
them dynamic processes that represents constituent part of general problem of
optimization calculation of complex multi-link, multi-contour systems.

The objective of the work is:

The review of widely used in modern machines and machine systems drive
systems, the development of original mathematical models and dynamic research
methods and techniques of complex structure hydraulic, electro-hydraulic and
electromechanical systems directed on increasing the effectiveness and quality of
these systems.

For achievement of intended objective of the research tasks are included:

O The analysis of modern state of drive systems under study, the issue of
development of their dynamic analysis and synthesis methods and techniques
and formation of further research tasks;

O The analysis of mathematical models of individual functional elements of multi-
contour systems under study and on their basis the development of dynamic
models of entire system developed in the mechanical part as absolutely rigid, as
well as with consideration of models with flexible links;

O By application of developed models developed for the dynamical schemes of
systems under study, construction of transmission functions and regulated
coordinate’s expressions as a component of method under development;

O The revealing basic principles of a method under development and accordingly
to transient construction of synthesis algorithms;
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O The research of specific follow-up systems. Revealing of features and degree of
efficiency of developed methods and systems.

The scientific novelty of work lies in:

O the new methodological approaches of construction of desired processes
formation and the search of synthesized parameters method accordingly of
stated transient processes of hydraulic, electro-hydraulic and electro-
hydromechanical systems under study mathematical modeling of dynamics.

Practical value of the work. The methods and methodologies of multi-mode
drive systems under study dynamic analysis and synthesis and the results of
research, directed on the improvement of quality and efficiency of the drive
electromechanical systems.

The reliability of scientific provisions, conclusions and recommendations are
provided by the application of mathematical modeling, scientifically proven
methods complex structural systems regulation and parametric synthesis.

In the introduction part is justified the urgency of the thesis, the review
widely applied in the latest technology drives, including hydraulic, electrohydraulic
and electro-hydro mechanical actuators general functional and structural features.

Is carried out the overview of the issues of construction dynamic systems
modeling and research, in particular, is analyzed the necessary for research of
mathematical modeling of mechanical part, as well as basic methods and
methodologies for follow-up officers automated drive systems design and research.

In the main part of the work are considered used for in the automated
machine, robotic and ship control systems specific types of hydraulic,
electrohydraulic and electro hydro-mechanical drive systems.

Based on the analysis of describing hydraulic part simultaneous equations
describing is shown that the latter belongs to the essentially non-linear systems and
with their hydraulic valve charge characteristics we deal with non-linear functions
generated by dry friction force nonlinear pulse function.

Is stated the original methodology of dynamic analysis of mentioned system
with taking into account of the impacts of the pulse function.

With taking into account the individual elements of the developed models
and their matching issues are constructed in automated machines (including
software control), robotic systems and ships location and course automated control
systems widely are applied dynamic models of the entire electro-mechanical
systems. In the solution of issue of the modeling of mechanical part with matching
with whole system structure is applied the original methodology of transition on
approximation models with application of imaginary frequencies modified
characteristics.

With respect of mentioned electro-hydro-mechanical systems have been
studied the laws of liquid consumption through valve, pressure drop and consumed
in hydraulic drive their liquid amount has been developed taking into account the
containing two- and three-mass approximated models systems with flexible links.



At construction of nonlinear dynamical models for the ship's course and
location control electro-hydro-mechanical systems are applied original
interconnection laws of hydro and mechanical part with flexible links.

Are considered in the general form accordingly of stated transition processes
of the systems under study the individual stages and procedures of structural and
parametric synthesis methodology.

For widely used in the automated machines and robotic systems are electro-
hydro-mechanical systems. In terms of the realization of synthesis methodology: has
been developed required for the structural synthesis expressions of the intermediate
coordinates, has been generated the expressions of the desired processes for system;
were obtained conditional and normal simultaneous equations with respect to the
written down desired parameters, are stated the expressions for solution of normal
simultaneous equations.

For the approbation of procedures used for testing ere conducted engineering
studies with respect to the having certain initial parameters system.

The carried out researches have shown the practical effectiveness of
developed theory of engineering synthesis of systems under study with the
proximity of desired processes in terms of the and their characteristics as well as in
terms of further improvement of their parameters.
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