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TR Rﬂco,z O (22)
l,¢, + b(pl(bl +Cp0 =Ci, +D,0, +C0,5 (23)
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9, +b,p, —b,Ap—-C,Ap=-M,, (33)
bsQG: AP =01 =@, AP=y — 3
@ @5 @, —0bgdizool dmdgb@BHqool I, s 1,—0l dmdOMdImS 3MObmo
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B90m0b0db Mol mMsbsbds 30350  Fgdebozm®o  Bofogrols

3563mbommo go)M53039dw gobEMwgd9d%bY:
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Z,—OM0L  FBIGHVMMO  3m9B03090E0,  OGMIol  39339mdoms3

bmM 309905 Boli®39e0 3BM3gLOL 3oHOMYDdS.

18



dm3g0mwo  496Ms3535¢0  3MHmEgLlgdol  dobggzom  Lobogbols
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15330930 LOLEBHYIOL YOI MOOLIMZOL Bs3doMOLOS LEMEPEIOMOIL
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Abstract

Modern machine building is characterized by problem of improvement of
production efficiency and production quality that with development of having
increased technical characteristics individual machines and machine systems and
expansion of their scope, primarily is based on the intense factors of production:
increasing of efficiency of labor productivity and all kinds of activities, saving in
facilities, resources and labor tools.

In connection with this aim of the work is presented in the development of
automated machine tools systems (automated machine tools, machine tools lines
and complexes) functional and structural development, productivity optimization
calculation, dynamic modeling of these systems automated driving and
optimization of research methods and methodology, with a focus for improvement
of design solutions quality and effectiveness of scientific validity.

To achieve the intended purposes in the research objectives are included:

— The analysis of current automated and automatic technological machines
systems composition and structure, influence of raised requirements and
assessment of the functionality characteristics;
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— Construction of functioning mathematical models related to revealing of main
objectives of laws and executed by multi-tool machine tools systems and
automatic lines manufacturing processes performance indicators and cutting
tools, machinery and equipment operational reliability;

— Development of technological parameters calculation methods and techniques
for maximum productivity condition for a system, in that are used the
maintenance scheme related to cutting tools, machinery, and equipment
breakdowns moments;

— Revealing of basic mathematical dependencies forexpression of productivity,
construction of the operation models, development of research methods and
techniques. For functionally relation of cutting tools, machinery, and
equipment reliability characteristics with systems, in which for cutting tools
are used parallel mechanisms and related to the devices failure maintenance
scheme;

— Mathematical modeling of the dynamics and development of the synthesis
methodology for the transition process according to the containing elastic-links
mechanical part working body for the stabilization of angular velocity in
electromechanical drive system;

— Mathematical modeling of drives electromechanical systems and research with
taking into account elasticity and clearances in the mechanical part of the drives.

In the introduction part of the thesis is justified actuality of dissertation
work, conducted review of widely used in a practice automated and automatic
machine tools systems.

Are considered related to the analysis of technology machine systems
(automated lines, flexible manufacturing modules, flexible automatic lines,
automatic sites, etc.) structural construction features issues. Are analyzed their
application scopes and some of the principal approaches to their calculation and
design of systems widely used in machine tools drives automated systems
functional capabilities and characteristics further improvements have been carried
out review of issues of their modeling and research. In particular are analyzed the
modeling of mechanical part, as well as the whole drive systems design and
research methods and methodologies.

In the main part of work is analyzed the fundamentals of machine tools and
machine tools systems capability and reliability, the basic laws of the reliability
theory and their mathematical relations. It is shown that the calculation of
productivity in terms of reliability is based on probabilistic functioning laws. Are
analyzed automated lines failure and the running work probability calculation
methods.

Is studied the necessary approaches for describe the having machine tools
collectors lines productivity and reliability.

Is proposed rather required for first approximation researches methodology
for defining of mathematical relations construction of readiness coefficients.

Are developed methodological fundamentals for mathematical expressions
construction of automated machine tools productivity in functionally relation,
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with tools and mechanisms reliability parameters, which in turn are represented
by implicit functional relation to the technological parameters of the studied
systems.

Were obtained expressions of readiness factor and productivity with respect
of automatic machine (in particular vertical gangspindle turning machines), as well
as automatic lines. In turn the mentioned machine tools systems perform the
organization of multi-tool processing technological process according to the
following schemes:

1. Change the tools and maintenance of mechanisms, according to their failure;
2. The parallel change of tools and maintenance of mechanisms according to their
failure.

The obtained mathematical dependencies makes it possible to achieve the
optimization selection of technological parameters. In the work also is carried out
in connection with the mentioned specific reporting studies.

Then are considered the related to widely used in electromechanical drive
systems of machine tools main movements and supply kinematical chains tasks.
The qualitative indicators of these systems make significant impact on efficiency of
operation of machine-tools technological systems.

With taking into account the models of individual elements are constructed
dynamic models of systems, dynamic structural schemes and transfer functions. At
dynamic modeling are considered systems options for the mechanical part with
taking into account the elasticity and existence of clearances.

Are obtained the original mathematical models:

Is considered with extended form accordingly of transfer processes of
systems under study the individual stages and procedures of the methodology of
synthesis.

In the terms of methodology of synthesis: were selected the desired for
systems process expressions; were obtained conditional and inadequate systems of
equations, written down with respect to the desired parameters, are stated
expressions for the normal simultaneous equations solutions and required for the
dynamic analysis laws.

For the approbation of established research procedures were conducted
engineering studies respect to the having certain initial parameters system.

The conducted studies have shown the practical effectiveness of developed
engineering synthesis theory of systems under study in terms of the desired
processes proximity and also their characteristics in terms of their further
improvement.
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