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The rapid development of mechatronics is caused by sharply increased market
demands for consumer properties and quality of modern mechanical engineering
products. It is this factor that determines current development trends in the field of
mechatronics.

Thus, the creation of new generation equipment based on new technologies for the
production of new products is a response of manufacturers to new market conditions.
In Ukraine, in recent years, increased attention has been paid to the development of
mechatronics.

New requirements for the functional characteristics of process modules and
machines:

1. Ultra-high speeds of movement of the working parts of machines, defining a
new level of productivity of technological machines.

2. Ultra-high motion precision required for the implementation of precision
technologies (down to micro- and nano-movements).

3. Maximum compactness of the design and minimization of the weight and size
parameters of the modules.

4. Intelligent behavior of machines operating in changing and uncertain external
environments.

5. Implementation of fast and accurate movements of working bodies along
complex contours and surfaces.

6. A significant expansion of the technological and functional capabilities of
equipment is desirable without increasing its cost.

7. The ability of a system to be reconfigured depending on the specific task or
operation being performed.

8. High reliability and safe operation.

The world's advanced level in the field of machine tool manufacturing can be
assessed by the latest equipment, which leading manufacturers presented at an
international exhibition in Japan in November 2022. Drive systems of modern
metalworking machines provide the following characteristics: working feed speed up to
25 m/min, no-load speed up to 800 m/min, drive acceleration when accelerating up to
4g, processing accuracy of the order of 4-5 microns, number of simultaneously
controlled axes up to 40 in one processing complex.
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It is obvious that to create machines with such technical indicators, fundamentally
new approaches to the design and production of drive modules and systems are
required. First of all, mechatronics should be included among them.

The key methodological idea of this approach is the priority of the module
function over its structural organization and constructive solution. Using sequential
procedures for functional-structural and structural-constructive analysis of mechatronic
systems, the developer evaluates the decisions made, trying to achieve the maximum
level of synergetic integration of elements.

To use computer-aided design methods, interconnected functional, structural and
structural models of mechatronic modules are formed, then the movement of the
mechatronic system in space and time is planned, optimizing them, for example,
according to the criterion of maximum performance. As part of the innovative
mechanical engineering program, a number of organizations have begun to create a
new generation of mechatronic machines based on mechatronic modules.

The main advantages of mechatronic systems are the elimination of multi-stage
conversion of energy and information, simplification of kinematic chains and therefore
high accuracy and improved dynamic characteristics, structural compactness of
modules and, consequently, improved weight and size characteristics. The ability to
combine mechatronic modules into complex mechatronic systems and complexes that
allow rapid reconfiguration, relatively low cost of installation, configuration and
maintenance of the system, thanks to the modular design, unification of hardware and
software, the ability to perform complex movements, thanks to the use of adaptive and
intelligent control methods.
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