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Abstract

At the present stage of development of cotton processing industry, it is
important to increase the volume of production and improve the quality of the
obtained cotton fiber. To implement these tasks, it is necessary: to carry out a
comprehensive reconstruction of existing and construction of new cotton
processing plants and equip them with new modern equipment that meets world
standards, improve the technological processes of processing raw cotton, improve
the quality of scientific research and widely implement their results in industry.
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Introduction. The main criterion in processing raw cotton is the quality of the
resulting fiber. One of the important stages of the regulated technological process
of processing raw cotton is cleaning the fiber from foreign impurities. Despite the
fact that before the gin process, raw cotton is repeatedly cleaned from foreign
impurities, and the gin process itself is accompanied by some additional cleaning,
some small foreign impurities and defects still remain in the resulting cotton fiber,
which makes the fiber cleaning process mandatory [1].

Existing fiber cleaners do not provide for obtaining cotton fiber of sufficiently
high quality; the main reasons for which are: multiple fiber cleaning processes;
imperfect designs of working parts and mechanisms; insufficiently substantiated
choice of operating parameters and movement modes; harsh conditions of the
technological cleaning process.

In order to eliminate the above-mentioned shortcomings, it is necessary to
identify the reasons for the low efficiency of the impact of the working parts on the
processed fiber and to develop new designs of the working parts of fiber cleaners
that have the property of effective impact on cotton fiber while simultaneously
preserving its natural properties, which contribute to improving the quality of the
produced fiber [2].
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Research into the dynamics of the movement of working bodies and its
influence on the technological process of fiber cleaning has not been carried out in
sufficient detail.

In this regard, the development of new designs of working bodies of fiber
cleaners, rational selection of parameters and modes of their movement is an urgent
national economic task, the solution of which is devoted to the dissertation work.

Dynamic analysis of the machine unit of the fiber cleaner was carried out
using methods of the general theory of mechanisms and machines. The solution of
the dynamics problem was carried out analytically using known methods for
solving differential equations [3].

Materials and methods. 3 Experimental studies of the power loading of the
saw drum drive mechanism and the grate bars of the fiber cleaner were carried out
using the strain gauge method, and the speed parameters were measured using
magnetoelectric sensors.

The grate for the fibrous material cleaner developed by us is distinguished by
its simplicity of design, shown in (Fig-1).

Fig-1. Grate of the fibrous material cleaner

1 - elastic element; 2 - grate; 3 - sidewall; 4 - support pipe;

5 - fairings

The grate consists of trapezoidal cross-section grates 2 installed in the sidewall
3 by means of elastic elements (supports) I. In order to maintain the technological
gap between the edge of the grate and the working drum within acceptable limits
and to create favorable conditions in the near-grate zone, preventing the adhesion
of the separated waste impurities to the working surface, the grates are connected
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by means of fairings 5 to the supporting hollow rods 4. During the cleaning
process, the fibrous material is beaten along the grate, as a result of which the waste
impurities are knocked out of the fiber strands [6].

The installation of grates 2 on elastic supports I determines their dynamic
(oscillatory) mode of movement during the cleaning process. In this case, forced
oscillations from the grates, excited by the processed material itself, are
superimposed on the free oscillations of the fiber strands [7]. By appropriately
selecting the parameters of the elastic support (material and geometric dimensions),
it is possible to establish such oscillation modes of the grates in which resonant or
near-resonant oscillations of waste inclusions are possible, which will lead to an
increase in the cleaning effect of the fiber cleaner.
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Fig. 2. Spectral densities of random functions

Bending forces in the extreme zones of sections of the I-series grate; 2-grate.
With elastic elements

In the fourth section of the, the ecological provisions of the segment are
presented.

In the fifth section of the work, an economic calculation is given.

Summary. Based on the analysis of existing designs of fiber cleaner grates,
their functional classification is proposed and a new design of grates with elastic
elements that more actively affect the processed fiber is developed.

Based on the compiled dynamic and mathematical models, the dynamics of
the machine unit of the fiber cleaner was investigated taking into account the
characteristics of the electric motor and the actual process resistances from the
cotton fiber. It was found that when the productivity of the fiber cleaner changes
within the range of I1 = (0.800) kg/hour, the average values, and oscillations of the
angular velocity and torque on the saw drum shaft change within the range of =
(157.155) rad/s, = (0 - 0.20) rad/s, Mcp = (0.7) N m, .- 70) N m, respectively.
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Comparatively small values of the mean oscillations of the angular velocity cause
the monotony of the saw drum action on the processed fiber.

A method of theoretical calculation of the modes of movement of grates with
elastic elements under the influence of multiple periodic pulses from cotton fiber
has been developed, which allows determining the law of its movement, as well as
conducting a qualitative analysis of the characteristics of the elastic elements of the
change in the law of movement depending on the geometric and rigid
characteristics of the elastic elements, saw and frequency of pulse application.
Based on the results, the following optimal values are recommended: grate mass B
5.4 kg, fairing thickness - 2.0 mm.
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