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9(s) = (5)+0,(s), (37)
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1 . .
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nton’ “7T

560 godlibgomgdwmwso:
AS*+AS +AS + A+ AS+AL—Kcll,s° +K LK, s =0, (69)
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Abstract

Modern mechanical engineering is characterized by the problem of
improvement efficiency of production and the quality of manufactured product that
together with the development of having improved technical characteristics individual
machines and machine systems and the expansion of their application scope are based
primarily on intensive factors of production: labor productivity and improvement of
economic efficiency and all kinds of economic activities, saving of means, resources
and labor tools. This is in direct connection with further improvement of the
manufacturing processes prime cost indicators.

In connection with this work is aimed on the automation machine tools
systems (automated machine tools, machine tool lines and complexes), functional and
structural analysis, optimization calculation of technical-economic indicators of the
machine tool technological systems in the manufacturing processes, development of
these automated follow-up drive systems dynamic modeling and methodologies,
design solutions aimed at the quality and increasing the effectiveness of scientific
justification.

The aim of the research is to achieve the objectives:

— Analysis of composition and structure of existing automatic and automated
technological machine systems, revealing arising requirements and functioning of
the technical and economic characteristics of;

— Qualitative analysis of systemic approach to the modern machine tools and
machine tool lines, reviewing works related to their mechanisms and drive systems
design and dynamic research;

— ldentifying the main regularities and construction of mathematical models for
prome cost indicators of performed by multi-tool machine tool systems and
automated lines manufacturing processes and related for functioning of reliability
of the cutting tools, mechanisms and equipment operation;

— Development of methods and methodologies for calculation of technological
parameters based on the minimum prime cost for systems, in that the scheme of
service related to failure of cutting tools, mechanisms and equipment is applied;

— Analysis of mathematical models of individual functional elements of the
automated follow-up drive and development of dynamic modeling and cutting
methods of the entire system.

The scientific value of the work is:

— Development of mathematical modeling related to performed by cutting tools,
mechanisms and equipment multi-tool machine tool technological systems and
automated production lines industrial processes prime cost reliability parameters
and using their research to solve tasks related to the original methodological
approach to it;

— new methodological approaches for the mathematical modeling of automated
follow-up drives under study mathematical models of dynamics, in the formation
of desired processes in the original methods of synthesis and the synthesizing
parameters according to the transitional processes.
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The practical value of the thesis is to analyze and synthesize methods and
methodologies of researching and synthesis of the study results and their automated
drives to improve the quality and efficiency of the reviewed systems.

In the introduction part is justified the actuality of the dissertation work, the
review of the widely applied in practice automatic and automated machine tool
systems is carried out.

The features of their functional and structural construction and the basics of
their technical and economic analysis are considered, in particular the main indicators
of the quality of the products and the quality indicators. Is analyzed actual issues of
mechanisms, drive systems and overall technological machines design and dynamic
research.

In the main part of the work are analyzed systems approaches to the design
of machine tools and machine tool systems.

Is mentioned that technical and exploitative characteristics of technological
equipment are further improved in many areas due to the productivity and cost
characteristics of their implementation processes, which in turn are significantly
related to the reliability of technological systems. Are analyzed the basics of reliability
theory of technological systems, methodologies for calculating probability of failures
of technological systems and probabilities of running order operation.

Are obtained the dependencies related to prime cost, preparedness coefficients
and productivity for machine tools and machine tool systems that carry out multi-tool
processing technological processes organization for service schemes in which
maintained of cutting tools and mechanisms operation in accordance with their
failures.

The methodology was also formulated to optimize the parametric production
process according to the minimum prime cost criterion. Using the methodology of the
study, the specific design researches were conducted in the work. The tasks related to
research of follow-up drives electromechanical systems widespread in kinematic
chains of machine tools and robotics systems are further considered. The qualitative
indicators of these systems have a significant impact on the effectiveness of machine
tools technological systems.

With taking into account the models of individual elements were constructed
structural schemes and transfer functions dynamic models of the systems under study
with consideration of elastic constraints in the mechanical parts of the systems. In
terms of research methods, the original methodology of research is based on the
transitional processes for cases of total and non-monitored observer. For the first case,
research methodology is constructed from selection of parameters due the
characteristics of the desired and realized systems.

In the second case, the synthesis process is built on the integration of the
transition processes into synthesized and desirable systems.

Mathematical dependencies have been obtained for further studies, with
respect to search parameters. Practical of synthesis methodology was based on the
equality of characteristic equations. In terms of approbation, engineering studies have
been conducted for systems with certain initial parameters that have demonstrated
practical effectiveness of the developed theory.
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