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Problem statement. The results of research on resource conservation
and energy efficiency of complex technological processes widely used in
industry have shown that in the agro-industrial complex one of the
technological processes that meets the criteria of resource conservation and
energy efficiency is press granulation. In press granulators, agricultural raw
materials are processed in the production of granulated compound feed and
their individual components, in the production of fuel pellets from
agricultural waste, and also for the purpose of obtaining granulated
intermediate products. At the same time, press granulation is an energy-
intensive process, and the relevance of its improvement is quite high. One of
the feasible ways to improve the press granulation process is to develop new
and optimize existing designs of press granulators. [1-3].

Main research materials. In Ukraine and abroad, roller-matrix press
granulators are most common. One of the feasible ways to improve the press
granulation process is to develop new and optimize existing designs of press
granulators. However, a review of scientific sources gives reason to believe
that over the past twenty years, the designs although domestic and foreign
ring die pressing mechanisms have reached a higher technical level, their
structural features have changed insignificantly. (advance) between the
matrix and each of the pressing rollers, it follows that the working process
of all existing and newly designed ring die pellet mills is characterized by
lateral extrusion of the product. Lateral extrusion — the movement of the
material in the direction of the ends of the working bodies and its extrusion
beyond the contact area - is especially pronounced in the lagging zone and
less intense in the extrusion zone into the die dies. The intensity of the
transverse flow of the material is determined by its stress state in the wedge-
shaped space, and also depends significantly, like the stress state itself, on a
number of factors: structural and mechanical (rheological) properties of the
processed product (yield limits under compression, contact friction
coefficient), design parameters of the pellet mill [3].

As a result of lateral extrusion of the material, the productivity of the
pellet mill is significantly reduced. Part of the material extruded beyond the
working area is sent for repeated compression, which increases the energy
consumption for granulation. When improving the granulation process in
ring-die pellet mills, the process of lateral extrusion and the disadvantages
associated with it have not yet been taken into account by either domestic or
foreign specialists. From the analysis of the area of extrusion into the dies
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and the advance zone) between the matrix and each of the pressing rollers, it
follows that the working process of all existing and newly designed ring-die
pellet mills is characterized by lateral extrusion of the product. Lateral
extrusion - the movement of the material in the direction of the ends of the
working elements and its extrusion beyond the contact area - is especially
pronounced in the lag zone and less intense in the extrusion zone into the die.
The intensity of the transverse flow of the material is determined by its stress
state in the wedge-shaped space, and also depends significantly, like the
stress state itself, on a number of factors: structural and mechanical
(rheological) properties of the processed product (yield limits under
compression, coefficient of contact friction), design parameters of the press
granulator [3]. As aresult of lateral extrusion of the material, the productivity
of the press granulator is significantly reduced. Part of the material extruded
beyond the working area is subject to repeated compression, which increases
energy consumption for granulation. When improving the granulation
process in press granulators with a ring matrix, the process of lateral
extrusion and the associated shortcomings have not yet been taken into
account by either domestic or foreign specialists.

The pressing process without lateral extrusion is possible only under
conditions when the contact surfaces of the working bodies of the pellet press
form a closed contour of the cross-section of the product layer. This can be
ensured by creating additional contact end surfaces that allow the
implementation of a flat deformed state of the pressed material in the zones
of lagging and extrusion into the die dies. An important task of studying the
multiparameter nonlinear process of press granulation in a roller-matrix
pellet press is its mathematical description. The mathematical model of the
pressing process should reflect the energy state of the "pellet press - waste
material” system, which acts as its internal characteristic.

In pellet presses with an end limitation of the wedge-shaped space
between the working bodies, mechanical energy is transferred to the pressed
material through the contact surfaces of the matrix, pressing rollers and
limiting rings. It is advisable to consider the stress state of the elementary
volume of the product on these surfaces as a measure of the transferred
energy, which is the basis for determining the parameters of the effect
characterizing the granulation process. Thus, it is necessary to describe the
stress state of the pressed material in the wedge-shaped space between the
working parts of the pellet press [4].

Under the conditions of a flat deformed state, supplied with limiting
rings, the displacement w, M, of the product along the Omz axis are equal to
zero. In a closed wedge-shaped space, compression of the transverse
deformation of the elements occurs, each of which, in accordance with Fig.
1, can be distinguished in the layer of pressed material by two sections
perpendicular to the Omz axis and located at a distance dz from each other
In the skin, due to these retinas, the movement of w is caused by normal axial
stresses oz, Pa.
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1 - ring matrix; 2 - roller that presses; 3 - limiting ring
Fig. 1. Cross-section of a layer of pressed material in a closed
wedge-shaped space of a pellet press:

Visnovki. It has been established that one of the important ways to
improve the process of press granulation is the development of new and
optimization of existing designs of press granulators.
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