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Abstract

Modern tendencies in scientific technical progress are characterized by a wide
implementation of effective technologies, automated machines and devices. Are
implementing automated copying and program control machine tools, lines and
robotic robotics systems, automated transport equipment, etc.

As is commonly known, the main functional elements of industrial and
transport vehicles are automated drivers.

Multi-contour multidimensional automated drives have been widely used in
complex shape detail’s processing on machine tools.

It also states that in devices for processing of complex shape furniture details
were widely used hydraulic and hydro-mechanical follow-up drive, in addition with a
variety of technological systems has been widely implemented in follow-up and
electromechanical drives that are carried out effectively through their involvement in
programmed control systems.

The purpose of the paper is

The modern automated machines and machine complexes are widely used in
the drive, in particular in complex shaped details intended for processing
multidimensional multi-contour reproduction and control programs and the machine
robotic systems operational multi-contour follow-up schemes and systems for new
models, dynamic annals and synthesis methods, the research directed towards to
improving the quality and efficiency.

In order to achieve the stated goal, the following research tasks are involved:

— Analysis of the functionality, structural and kinematic structure of the drive
systems, their dynamic research methods and methodologies, and the formulation
of the research tasks;

— Functional analysis of processes intended for the processing of complex-shaped
surfaces and, as a result, the development of individual elements of the three-
coordinate rotor-grinding rotary-machine hydraulic actuator drive and a structural
model of whole system’s movements;

— Development of kinematic dependencies of the longitudinal and rotational
movements of the preprocessor in the multidimensional follow-up drive of
grinding pneumatic cylinders, point of contact with the surface, pneumatic
cylinders axes, anchor rotor and control inot relative rotational movements;

— Development of models of separate functional elements and separate coordinate
hydromechanical mechanisms and their dynamic modeling of a fully integrated
three-coordinate copy hydraulic system;

— Dynamic modeling of the electromechanical drive for studying the complex
structure by combining separate models of regulation and control elements with
approximation models with elastic links in mechanical part;

— Develop of original methods and techniques for analyzing the transmission
functions of dynamic computational systems, dynamic structural circuits using the
obtained models.

Issues related to modeling and research of dynamic quadratic systems are
considered. The basic methods and methods of constructing and researching both the
mechanical part and the whole dynamic systems are analyzed.

Structural and constructive analysis of copy machine tools with
multidimensional multi-contour follow-up drive computing systems, applied hydraulic
drive models and transient processes is carried out in the work.
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Based on the carried out analysis, a three-coordinate copy drive system
equipped with a hydraulic drive is introduced on consideration for the processing of
details of a complex spatially curved profile.

By analyzing the relative motion of individual links in the dynamic process of
copying, generalized coordinates is necessary to construct dynamic models are
identified. Generalized images of potential and kinematic energies, dissipative
functions, and forces are developed, and in accordance with the functions of their
previously identified locations, a second-order Lagrangian equation mathematically
models the dynamics of the control unit. The necessary rules for describing the
dynamics of the hydraulic elements of the study system were also developed.
Mathematical models of the dynamics of the whole three-coordinate copy hydraulic
system were developed using the obtained images.

Functional analysis of the research copying device shows that for further
research we are considering with a complex three-dimensional follow-up system: a
qualitative analysis of the dynamics models developed provides a useful theory of the
dynamics of the systems studied. In terms of the practical realization of the
determined research methodology, a number of research studies have demonstrated
the effectiveness of the developed synthesis methodology. Robotic systems and
modern machine tools is widely used in electromechanical follow-up drive systems
with regard to the qualitative and quantitative analysis of existing studies indicate that
these systems improve the technical properties of this system is the most relevant part
of the flexible mechanical connections into account and the layout of the entire system
dynamic modeling and dynamic research issues.

A mathematical model is developed based on the construction of outlining the
oscillator component, according to which the system will be viewed in two-contoured
form and the inner contour represents the structure of a rigid link of mechanical
system.

Based on the known dynamic analysis of the research work presents the
study of the dynamic electromechanical system of the original methodology of the
study, whose main components are: the inner contour parametric analysis and
synthesis of theory and subject to the regulation of the entire system of transitional
processes instituted by oscillating movements research settings a. The feasibility of

the developed methodology in both parametric analysis and synthesis is indicated
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