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Abstract

The thesis work — “ Research and improvement of the process of plastic
shaping of a complex surface configuration of axisymmetric products” - is
presented in a typed (121) pattern and includes introduction, literature review,
results and their discussion, conclusion and bibliography.

The introduction involves substantiation of the topic actuality, the status of
studying it, research objectives and tasks, methodological grounds, scientific
novelties, obtained in the framework of the thesis, theoretical and practical
significance of the work.

Using the radial forging method is especially advantageous in mechanical
engineering, particularly in automobile engineering, petroleum equipment
construction and many other fields, in order to process the complex shaped, long
sized, axis symmetric details. Such details include stepped shafts and axes, cone-
shaped and grooved details.

Despite of the conspicuous achievements in this field, according to the
scientific technical and patent literature review, the radial forging technology and
constructions of its appliances require further improvement and is extremely
important task, which leads to the actuality of this thesis.

The first section of the dissertation — literature review — provides the
analysis of the works about radial forging problems, its technology and
appliances, carried out by foreign and Georgian scientists.

In this part, the analysis of the existing processes of forming a complex
configuration of the internal surface of axis symmetric products, including spiral
slots, is carried out, their positive and negative sides are established.

The second part of the dissertation is presented in several paragraphs. These
include: "A method of determining the for acting in the process of radial forging
of axisymmetric products is proposed”, "Experimental study of forces and stresses
of radial compression’, "Development of the technological process of radial
forging of axis symmetric products”, "Development of new designs of radial
forging machines", "Development of gas-hydraulic radial forging machine".

The thesis includes a method of determining the forces acting in the process
of radial forging of axisymmetric products and experimental investigation forces
and stresses of radial-forging process on an special experimental device. By means
of a standard test press of this device, forces, acting on cylindrical lead samples
were studied on different modes of radial deformation.

Mathematical modeling of the experiment allowed us to build a formula for
calculating the radial forging force analytical method for any sample size, on
different deformation modes. The results of the trial is given in diagrams, which
show the growth of radial forging force while filling the deformation zone with
metal.

Using the coordinate grid method, the stress - strain state of the metal in the
process of radial compression was studied, which showed that the values of the
radial and axial stresses are almost equal in the process of deformation. This
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indicates that the metal in this zone is in a very close to the state of net shift
deformation, where plastic deformation develops intensively.

Metallographic studies of deformed samples were carried out.
Microstructural analysis was performed using a Neofot-32 metallographic
microscope. As a result, it was found that during radial compression, significant
changes occur in the structure of the metal.

In the framework of the dissertation, the radial forging technology of axis
symmetrical details is elaborated. In the example of a long-sized axis symmetrical
detail with complex-shaped inner surface, the method of technological mode and
tool calculation is presented, by which rational parameters of technological tools
— heads and mandrels - are defined.

To ensure the normal operation of the radial forging process, it is very
important to accurately determine the values of dynamic factors. In this regard,
in dissertation the dynamic loads of the drive of the radial forging machine are
studied, its equivalent scheme and differential equations are compiled. The
system of differential equations is written in terms of the moments of elastic
forces, after which its solutions are obtained. From the analysis of the solutions,
the conditions for achieving the maximum values of the moments of elastic forces
in the transmission of the drive of the radial forging machine are obtained.

Based on the analysis of modern radial-forging machines, a new gas-
hydraulic radial-forging machine is elaborated. Sakpatenti has made a positive
decision to grant the patent NeP 7153 B (10.12.2020), B.I. Ne10, 2020. The
technological possibilities of the machine are significantly increased in
comparison with its analogues.

In the dissertation a method for calculating the main parameters for a gas-
hydraulic radial forging machine is developed. This method can be used to
calculate the parameters of the machine, including the initial air pressure in the
receiver, the air pressure in the receiver after expansion, the total volume of air in
the battery, the pump supply of the hydraulic system, the pumping power of the
pump rotor.

The obtained results are given in the conclusion of the thesis.
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