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Originally named Department of Strength of Materials, our chair is one of
the eldest in the University and is proud of its history in education and
research.

Since its foundation in 1886, the problems of material and structural
strength, rigidity and reliability have traditionally been area of research
at our Department. In the newer time the focus of scientific interest in
this field has been enlarged to occupy new promising applications such
as:

« Synthesis and optimization of metal cutting processes including tool
wear prediction;

* Nonlinear dynamics of mechanical systems;

 Strength and dynamics of aerospace elements and structures;

 Analysis and optimization of working parts of agricultural equipment.

We are interested in establishing of mutually beneficial contacts and
prolific collaborations with educational and research institutions both in
Ukraine and abroad. In the following a brief description of the above
mentioned research activities will be given.
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Synthesis and optimization of metal cutting processes
including tool wear prediction

One of the key elements in creation of
an effective control system for a
technological machining process is
the optimization stage to determine
the optimal working modes of

. equipment ensuring its optimal
operation according to the chosen
objective criteria.

It requires solution of optimal control tasks of edge cutting operations
obtained by the minimization of the objective function defining the costs
of the unit material volume processing within the machine tool lifetime
- the reduced costs. The main operational parameters such as cutting
speed, width and feed are effectively varied by this method during the
lifetime of the cutting tool with special account for its wear.
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Nonlinear dynamics of mechanical systems

A wide variety of research topics are
studied within this area, in particular:

, « Nonlinear shapes of vibrations;
| _2  Bifurcations and stability of

mechanical systems;
- Geometrically nonlinear deformation
of plates and shells;
Aeroelastic vibrations of thin-walled
structures;
Dynamics of nanostructures;
Nonlinear rotor dynamics;
Nonlinear dynamics of transmissions
and power gears.
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structures

Within this field of research numerous
activities are performed, such as:

Analysis of strength and failure loads
of thin-walled carrier rocket shells;
Vibrations of carrier rocket fuel
pipelines;

Dynamics and aeroelasticity of
fairings;

Aerodynamics of space launchers;
Analysis of acoustic loads in launcher
vehicles.



National Technical University
‘“Kharkiv Polytechnic Institute”

Department of Continuum Mechanics
and Strength of Materials

Analysis and optimization of working parts of
agricultural equipment

An essential step in design of
agricultural machinery is to
conduct the strength analysis
(static and dynamic) of working
elements, frames of agricultural
tools such as disc harrows,
cultivators, etc.

These problems are being solved numerically using various software
packages based on the grid (Finite Element Method) and non-grid
methods. Such approach in assessing the strength of elements of
agricultural tools makes it possible to obtain correct distribution of
parameters of the stress-strain state. In connection with the strength
analysis the dynamic behavior of the working tools in contact with the
environment is also considered in order to ensure optimal process of soil
crumbling and loosening.
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