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Abstract

Modern trends of technological development are characterized by
implementation of a wide range of high-performance devices. With the
development of individual machines and machine systems and the expansion of
their application, it is more important to increase efficiency of labor productivity
and all kinds of activities, resources and labor tools.

In connection with the above mentioned the aim of work is the structural
and functional development of automated machine tool systems (automated
machine tools, machining lines and complexes) with taking into account the
cutting tools production maintenance scheme related with manufacturing
processes, the development of these systems capability and automated follow-up
actuators dynamic modeling and optimization research methods and
methodologies to directed to a improvement of the effectiveness on quality and
design solutions for the scientifically justification.

To the achievement of the intended aim in the researches are implemented:
— Analyzing composition and structure of existing automated and automatic

technological machine systems, revealing the requirements and functional
assessment characteristics;

— Review of the works on designing and dynamic researches of mechanical and
drive systems of modern machine tools and machine tool complexes;

— The revealing of basic principles the productivity parameters of performed by
multi-tool machine tool systems and automatic lines and construction of
mathematical models related to reliability of operation of cutting tools,
mechanisms and equipment of functioning with taking into account the
development of technological as well as industrial-technical schemes of service;

— The revealing of basic mathematical dependencies of productivity for
construction of functioning models, developing with research methods and
methodologies. For being in functional relation systems with the
characteristics of reliability of cutting tools, mechanisms and devices, related
for that are applied of prophylactic and for mechanisms and equipment failure
the maintenance scheme;

— Mathematical modeling and synthesis methodology of dynamics according to
this transitional process. Electro-mechanical follow-up drives containing the
mechanical component as elastic links;

— Mathematical modeling and research of drives follow-up electro mechanical
system with taking into account the elasticity in the drives mechanical part.

In the introduction section is substantiated the actuality of the dissertation
work, is carried out the review of the widely used in practice automation and
automatic machine tool systems, are analyzed their structural and functional
characteristics.

The design and research of technological machines and machine systems
has been conducted. In particular, are analyzing the basics of the productivity and
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reliability theories, as well as the mechanisms, drives and machine systems design
and research issues are reviewed. Are analyzed a mechanical component, as well as
issues related to construction and research of drive systems and machine tools
systems.

In the main part of the thesis is carried out the analysis of the laws of the
production and reliability of the machine tool systems and is developed the
methodology of calculating the probability of the failures of the automated lines
and the methodologies of the operation in running order.

The readiness coefficients and productivity expressions have been obtained
related for machine tools and machine tools systems that carry out the
organization of multi-tool processing technological processes for service schemes
in which are performed the replace of instruments in prophylactic and
mechanisms and devices in their failure mode.

The obtained dependencies gives the possibility to make optimal selection
of technological parameters. In this regard, in the work also are carried out the
specific design researches.

The subsequent tasks are related to the problems of electromechanical
systems of follow-up drives that are widely used in kinematic chains of machine
tool’s robotic systems. The qualitative indicators of these systems have a significant
impact on the effectiveness of machine tool systems technologies.

Dynamic models of automated electro-mechanical systems are constructed
based on the individual elements of the models and their compatibility issues. In
the solving of the mechanical part of the mechanical component, in combination
with the structure of the whole system, the original methodology for switching to
approximation models is applied using modifies characteristics of the imaginary
frequencies.

The general stages and procedures of the structural-parameter synthesis
methodology are based on the transitional processes of the study systems in
general.

In automated machine tool and robot technical systems widely are used
follow-up electro-mechanical systems. In terms of realization of synthesis
methodology: the intermediate coordinates of structural synthesis have been
developed, the expressions of the desired processes for systems were compiled;
systems of conditional and normal equations have been received, with regards to
the desired parameters, the expressions of solutions of normal equations are stated.

Engineering research has been carried out with respect to a system with
some initial parameters for the development of the proposed procedures.

The conducted studies have demonstrated the practical effect of the theory
developed by the engineering synthesis of desired system and also in terms of
possibility of further improvement of their characteristics.
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