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ABSTRACT: The scheme and the principles of operation of the separator shock-absorbing plates are provided in the
article. Results of the decision a problem of fluctuations of a plate with a cotton particle are given. The formula for
calculations of the amplitude of fluctuations of a particle of cotton with a plate is presented. On the basis of the analysis
of the constructed graphic dependencies, parameters of a plate of the shock-absorbing basis are proved.
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I.  INTRODUCTION

The known structure of the separator CC-15A contains a separation chamber, a vacuum valve, a perforated mesh and a
scraper shaft [1] The drawback of this design is the insufficient separation of raw cotton from the air, as well as high
wear and reduced service life of the chamber due to the impact interaction of raw cotton with especially large weeds
(stone and other heavy impurities) against the chamber walls. At the same time, the wall heats up, its deformation
occurs, and cracks can also occur, which leads to a sharp decrease in pressure in the chamber. To increase the
efficiency of separation of fibrous material from airflow at different ratios of concentration of mixture - fibre and
airflow, as well as to reduce wear, elimination of deformations and friction of opposite wall from the zone of air supply
with cotton.

Il. MATERIALS AND METHODS

The design of the separator for fibrous materials has been improved by automatically adapting and ensuring the
necessary removal and dropping of raw cotton from the mesh, as well as cushioning the impact of cotton and heavy
solids with the opposite wall from the cotton supply zone into the chamber. Separator for fibrous materials comprises
separation chamber 1, vacuum valve 2, perforated net 3, scraper shaft 4 composed of shaft 4 and outer bushings 11 with
scraper blades 12 arranged thereon by means of elastic (rubber) bushings 9. Damping plate 6 is installed on opposite
wall 8 of separation chamber 1 by means of rubber gasket 7.

The plate is fixed to the rear wall of the separator using a frame with screw 9. (Fig. 1).
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Figure 1. Schematic of a Modernized Fiber Separator Design.

The separator for fibrous materials works as follows. The raw cotton, together with the air transporting it, enters
through the suction pipeline into the separation chamber 1, slides along its surface, is fed into the vacuum valve 2 and
is discharged from the separator by its impeller. Separate raw cotton volatiles, adhering to the perforated grids 3 of the
separation chamber 1, is cleaned from them by scrapers 12 of the shaft 4 and are also discharged into the vacuum valve
2. When raw cotton enters the separation chamber 1 under pressure at a high speed, heavy coarse impurities together
with cotton hit the surface of plate 8 and are absorbed by deformation by an elastic (rubber) gasket 7. This significantly
reduces the damage to the plate 8, as well as the corresponding part of the scraper shaft 4. The elastic sleeve 11 of the
composite scraper shaft 4 provides effective cleaning of the perforated nets 3 from cotton due to additional vibrations
of the outer sleeve with blades 11. It should be noted that the elastic (rubber) bushings 11 reduce the load on the shaft 4
and thus on the bearing supports arising from the unbalanced inertial forces of the outer bushings with blades 11. To
reduce damage to the fibres and cotton seeds, as well as to increase the service life of the separator, it is important to
determine the force of interaction of the cotton parts with the reflector surface [1]. In fig. 2.shows a diagram of the
interaction of a cotton particle in the form of a concentrated mass on the surface of a reflector with a rubber shock
absorber in the process of separation. In this case, the perturbing force of the raw cotton particle mainly depends on the
rate of entry and the mass of the cotton particle:

P(t) =F,sinat 1)

where, Fq is the amplitude value of the impact force of the cotton particle, is the frequency of the disturbing force
change.
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Figure 2.Diagram of the interaction of cotton particle against the surface of the reflector with rubber shock

absorber.
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During operation of the separator, raw cotton with a certain force hits the surface of the separator reflector, vibrations
of the plate with mass mn occur. due to elasticity of rubber shock absorber. Accordingly, the mass m, of raw cotton
fluctuates. These oscillations mainly depend on the force of interaction of the raw cotton particle with the surface of the
reflector. In this case, the particle of raw cotton with mass m, fluctuates cyclically during its interaction with platinum
m,. Then, using the Dalamber principle [2,3], we can derive the equation of the oscillatory motion of the cotton particle
and the reflector plate:

m, X,+F,sinwt =0

m, X,+b X,+C=R @

where R is the reaction force, X;, X, are the movement of cotton particles and the reflector plate. mx, mn are the
masses of the cotton particle and the plate. b, ¢, - coefficients of dissipation and stiffness of the rubber damper of the
reflector.

Analysis of the obtained system of equations (2) shows that m, and m, can independently oscillate only when a cotton
particle bounces off the reflector surface. But, given the physical and mechanical peculiarity of cotton, the cotton
particle does not actually bounce off the surface of the reflector and therefore they will vibrate together, that is, X; =
X,, then

X(m, +m_ )+bX +CX=Rsinwt

@)
Reducing equation (3) into the standard one [4,5], we have:
b C R
2n=———; Pl=——— R =—"—
m, +m, m, +m, m,+m, @)
Using the reduction technique in [5, 6], we obtain a solution to equation (3) for the steady-state operation of the system:
Rﬁin(wt—ﬂ) _ 2nw
N 2y2 252 h=— 2
\/_w) +4n" *w P -o 5)

Angles characterizes the phase shift between the displacement of the system at steady-state oscillations and the
disturbing force. In this case, according to (5), the vibration amplitude of the cotton particle and the plate is determined
from the expression:

A =

X

R0
\/(Pg -’ )2 +4n°10°

(6)

During the operation of the separator, the raw cotton particle hits the plate with the shock absorber and then they
oscillate together along the horizontal axis. The amplitude of these oscillations depends on the weight of the cotton,
elastically dissipative properties of the shock absorber. Consider the effect of these parameters on the amplitude of
oscillations. In Fig. 3.there are presented the constructed dependencies of change of amplitude of mass oscillations
(m,+m,) on the disturbing force, that is, on the impact force of cotton, which drives airflow.

I1l. RESULTS

Analysis of graphs shows that with an increase of force R, from 0.8 H to 4.22 H amplitude of oscillations of total mass
(my+m,) increases from 0,35*103m to 2,4*1073m at (m, +m, )= 0,8 *1072kg. As the total mass increases, the
amplitude of its oscillation will increase with lower intensity. So at (m,+m,) )= 2,8 *10~2kg the amplitude increases
from 0,17*1073 m to 1.16*102 m. At the same time, timely dropping down of raw cotton particles after its interaction
with the reflector is important. Therefore, the greater the amplitude of the A oscillation, the faster the cotton particles
are released from the reflector plate. In this regard, the most acceptable values of the perturbing force are R, =
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1- at (m, + m,, )= 0,08*10" kg, 2- at (m, + m,, )= 0,15*102-1 kg, 3- at (m, + m,, )=0,22*10" kg, 4- at (m,, + m,, )=
2.8*10 kg.
Figure 3. Graphic dependencies change of amplitude of total mass oscillations (m,+m,) from perturbing force.

Figure 4 shows the graphical dependences of the change in A, on the increase in the elastic-dissipative parameters of

the shock absorber.
So, at (m, + m,) = 0.12 kg, the amplitude of its fluctuations with an increase in c/cyor 0,21 to 1.5 A, decreases from

2,34. 10'33 m to 0,52 10° m, and an increase in mass (m, + m,) to 2,6*10 kg, the vibration amplitude decreases to
0,47*10” m.
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1,3 —at (m, + m, ) =(0,08= 0,12) * 10~ 1kg ; 2,4- at (m, + m,, )=(0,15+ 0,26) * 10" kg ;
1,2- A=f(clc,); 3,4A, =f(b/b,)
Fig. 4. Graphical dependencies of change of amplitude of total mass oscillations (m, + m,) on change of stiffness
coefficients and dissipation of reflector shock absorber.

IV. CONCLUSION

For the recommended values of elastic and dissipative parameters of the reflector shock absorber, the grade of rubber
1338 corresponds. To reduce the mass of the reflector plate, it is made of several parts of rectangular plates. Cotton
separator with reflector with rubber shock absorber is recommended. Fluctuations of the total weight of cotton particles
from the plastic shock absorber were studied.
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