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Burnishing is a cold working process in which plastic deformation occurs by
~ applying a pressure through a ball or roller on metallic surfaces. It is a finishing
and strengthening process. Improvements in surface finish, surface hardness, wear
resistance, fatigue resistance, yield and tensile strength, and corrosion resistance
can achieved by applying this process [1]. In addition, burnishing is a highly
efficient, technological, and saving-cost process. Therefore, it is widely used in
today’s manufacturing industry for finishing enhanced machine parts.

Despite the more than 50-year period of the bumnishing industrial application,
numerous studying, and its seeming simplicity, until now there are not enough
reliable engineering methods for predicting the surface layer quality suitable for
manufacturing process planning to produce prodicts with predetermined
properties. An empirical nature most of conventional studies on experimental
determining a relationship between burnishing process parameters and treated part
properties directly [2] or by evaluating their surface layer quality [3-6] has a
significant drawback: unsuitability of their results for practical applications in
other conditions, that is, for designing new manufacturing processes. Approach
that is more promising is to develop analytical techniques of technological support
in obtaining given service properties of parts worked out by V. Smelyanskyi [2]. It
based not on external relations of the burnishing parameters but on internal
regularities and mechanisms of the surface layer formation in the center of plastic
deformation formed on the theoretical basis of continuum mechanics. However,
the simplification underlying the analytical dependence of plastic deformation
causing lack of sufficient predictive power of this approach.

A number of foreign publications in recent years (¢.g. [4-6]) are devoted to
research of some phenomena to improve the surface quality due to local elastic-
plastic deformation by numerical methods, including finite-element (FE) analysis.
This method of continuum mechanics also has reliable theoretical justification.
Although the FE simulation results are not in sufficiently good agreement with the
experimental data, this approach is valuable for understanding the material elastic-
plastic behavior in the part surface layers. Obviously, we can solve the urgent
problem of engineering techniques for the burnishing prediction by using high-
quality numerical models and comprehensive approach to their study.

The aim of future research will be to find out regularities of the elastic-plastic
behavior of the plane part material during indentation by a rigid sphere through
creating and studying the FE model, which is a stage of the burnishing process
complex research.
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Introduction. Automatic control systems are widely used in industry and
everyday life. For example, they are used for automatic control of temperature,
pressure, and liquid levels in petroleumn and other industries; speed in moving
aircraft and spacecraft; and roboties, including operations dangerous to human
health or life as well as for automatic control of modern home appliances (smart
houses, heating and condition systems, etc.). For designing such systems, the real
properties of a control object, including its inertia, imperfection and interaction
with the medium, should be taken into account. Although significant differences
exist among these processes, the design of automatic control systems (ACS) is
based on the same principles and requires the use of special mathematical tools.

This is the subject of a course on the fundamentals of ACS theory. The course
is a basic one in automation, measurement, electrical and computer engineering,
mechanical, non-destructive control, acrospace and chemical engineering. Such
course can be implemented as usual study course in college or university and also
e-learning via the Internet.

Problem formulation. An important requirement for such online courses and
hands-on labs is to provide access to them with modern mobile devices such as
laptops and tablets. This requirement is connected with an increase in the mobility
of students, engineers and researchers who are no longer tied to their work places.
They need to conduct research using online labs not only at work or at home, but
also when they have days off or are travelling. It should also be noted that modern
users need to carry out their research in an interactive mode with video broadcasts
in real time for operation control of the hands-on lab and to avoid damaging it.
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