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ABSTRACT

Cotton is a material with a specific property as the object of
primary processing, consisting of individual fibers of fibrous
fibers connected by bonding with each other. As a result of
mechanical action in technological processes, the strength of
the interconnection of fiber bundles connecting the seeds is
reduced, and they undergo deformation. However, it
gradually breaks down into individual seeds. The efficiency of
the cotton ginning process and the quality of the fiber depends
on the structure and size of the cotton, which makes it
necessary to prepare the structure for the technological
process. In the article is studied the laws of deformation, i.e.
elongation or compression, movement of cotton as a result of
mechanical action in technological processes, the influence of
the direction of mechanical impact on the shape of the
deformation point of the cotton piece relative to the location of
seeds in it. Considering that the Paxia piece consists of 6
fibrous seeds, the laws of their movement as a result of
mechanical action have been developed. In different variants
of the cotton-mechanical effect are obtained graphs of the
time of movement of fibrous seeds, the relationship of
velocities with time. Based on their analysis, it is shown that
as a result of the interaction of elementary seeds in a piece of
cotton, there is a possibility of the formation of defects that
lead to the crushing of defective mixtures, the need for
theoretical and practical research in this area.
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1. INTRODUCTION

It is known that a piece of cotton picked from a cotton ball
consists of 6-9 fibrous seeds, the longitudinal section of which
is ellipsoidal in length. Cotton is deformed by stretching
along its length during harvesting [1]. The cotton is then
deformed during cart loading, unloading, transfer and
bagging, production transfer, pneumatic transport, separator,
drying cylinder and cleaning equipment [2].

Due to the fact that the deformation of cotton and the structure
of the structure are important for cleaning and ginning, the
definition of the laws of its deformation under mechanical
influences is an urgent task for the effective organization of
technological processes [3]. Cotton deformation is manifested
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in the forms of elongation, compression, bending and
twisting. Therefore, the impact of each technological process
on the structure of cotton should be considered separately [4].
The effect of a piece of cotton on the composition of the
structure by technological processes, including cleaning, has
been studied by a number of researchers [5,6,7]. The effect on
cleaning efficiency was determined.

The object of drying of cotton was studied by researchers
[8,9], the coefficient of the degree of shredding of cotton was
developed and it was possible to determine the specific
surface area in the process of cotton construction [10,11].
One of the peculiarities of cotton as an object of cleaning is its
degree of deformation, i.e. the elongation of cotton pieces into
separate fibrous lines. The reason is that the more deformed
the piece of cotton, the greater the specific surface area of its
porosity. As a result, conditions are created for the separation
of impurities between the fibers [12,13].

Defective compounds in the produced fiber content, such as
curls, tow and combined tow, are based on a number of
researchers [14,15] who believe that the formation of fiber
occurs as a result of the interaction of detergents with the
composition of the structure in the cotton cleaning process.
Therefore, in the production of quality fiber, the optimal
preparation of cotton for the cleaning process of the structural
composition is important.

The purpose of the article is to determine the laws of
deformation of cotton under mechanical influences, which we
will consider in general [16,17].

2. MATERIALS AND METHODS
2.1 The theory of cotton deformation

Suppose a piece of cotton contains n seeds of the same mass
m, which are interconnected by elastic fibers. (Figure 1)

Fiber

Figure 1: Scheme of seed placement on a piece of cotton
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For clarity, we assume that n = 6.

Let the mechanical impact be given in the direction in which
the masses 1 and 2 are located. (Figure 2, scheme 1) The
equation of motion of seeds:

ml:h = K1(Vot_u1)+ K1(uz _U1)+ Kz(us _U1)
mljz:K1(u1_U2)+K2(U2_u1) (1)
mug = K1(U4 _U3)+ Kz(u1 _U3)+ Kz(us _Us)

my, = Ky (g —u,) + K, (ug —u,) + K, (u, —u,)

my, = Ki(Ug —Us) + K, (U —ug) - Fy

Fo

Figure 2: Seed cotton mechanical impact factors

mus- Seed mass and velocities, t - time, V, - the initial

velocity of the cotton piece, K, and K, -the coefficients of
elasticity of the elastic elements placed in the horizontal and
vertical  directions in  compression  (K,) and
displacement (K,), F, -friction force with the mesh surface.
u; (0) =u,(0) =u,(0) =u, (0) =u.(0) =ug(0)=0 @)

u.®=u,@®=y,®=y,0®=y,0)=y,0)=0
The system of equations is solved using a computer. If the
shock is applied to masses 1 and 2, then the third equation of
the system is as follows.

mu5:Kl(Vot_us)"‘Kl(ue_us)+Kz(U3_u5)_Fo ©)
V,, - Speed transmitted to the particle by impact.

If the seeds are arranged in two rows in the plot (Figure 2,
scheme 2).
In this case, the equations can be written as follows.

my, = Ky (ot —uy) + K, (U, —u,) + K, (uy —u,) + K, (u, —u,)
mljz =K,(u, —u,) + K, (u; —u,) + K, (ug —u,)

mlj3 =K, (u, —uy) + K, (us —uy)

mlj4 =K,(us —u,)+K,(u, -u,)-F,

mlj5 =K, (u, —ug) + K (ug —ug) + K, (u, —ug) - F,

ml:|6 =K, (us —ug) + K, (us —u;) - F,

(4)

If the stroke is doubled, it changes the fourth equation.
my, = Ki(vet —u,) + K, (Us —u,) + K, (U, —u,) - Fy
()

3. RESULTS AND DISCUSSION

3.1 Experimental results and their analysis

o, =k /m, o,=,K,/m Two values of velocity

using parameters (parameters) V, =1m/s and 0.3m/s
the accounting work was performed on the computer, it was
accepted as the Account, = 60, @, =40

The calculation results are shown in figures 3 and 4.
ulm

u 0.01 002 003 D4 (g) 005

0.0184U2m

0.016
0.014
0.012

0.01
0.0084
0.0064
0.0044
0.0024

o 0.01 002 003 0.04p (g) 105



Azim Parpiev et al., International Journal of Emerging Trends in Engineering Research, 8(9), September 2020, 6618 — 6622

u3m

Julm
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00251 0.008 ]
0.02]
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0.013 0,004
" 0.002
0 0.04t (s) 105
u4m . 004t () 105
0.0161
uZ2m
0.0141 I
0.0121 :
3 0.004
0.008
0.0054 0.003
0.0041
0.0021 0.0021
0 0.01 0.04 0.05
t (s). 00011
uSm
0.037 |
u 0.01 0.04t (s) 0.05
0.0254
0.019U3m
0.021
0.0151 0 006
0.01]
0.0054 0,006
. 0.04t () 0.05 0.004
uém
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001 o 004t (5) 105
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0.004 0,004
0.0021
g 0.01 002 003 004t (g) 0.05 0.0031
Figure 3: The laws of motion according to the first
calculation scheme in the presence of seeds v, =1m/s in 0.002
the composition of the fraction
0.001 4

U 0.01 0.04t () 0.05
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uSm
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0.0044

0.0024

002 003 0.04t (5) 0.05

usm

0.003+

0.002+

0.001+

. ot 02 0.04t (s) 0.05
Figure 4: The laws of motion over time in the first calculation

scheme v, =0.3m/s in the presence of seeds in the fraction

If the mechanical impact of cotton is given in the direction of
the impact masses 1 and 2, i.e. according to Scheme 1: the
time of movement varies depending on the location of the
mechanical force acting on the seeds, faster in seeds 1, 3 and
5, and relatively later in seeds 2, 4 and 6 begins. That is, the
state t <t; <ty <t, <t, <t; occurs at the time of

movement. In this case, if the spacing of seeds 1-2 and 2-3 is
subjected to elongation deformation, then in the range of + -2,
2-4, 4-6 seeds compression deformation occurs and leads to
an increase in density [17]. As a result, contaminants in these
intervals can be crushed and the force of bonding with the
fiber can be activated. The recorded deformation times
depend on the values of t —t,=At,, t;-t;=At,,,
t,-t,=At,, and t, -t =At, ;.

In seeds 1,3 and 5, which are subject to elongation
deformation, the change in velocities with the onset of
motion, i.e., the growth is relatively high in the axis and is
also greater than in the velocities 2, 4 and 6. Due to the time of
movement and the difference in speed during elongation, the
distance between the seeds increases and the separation
process begins in the fiber sections. Due to repeated,
mechanical shocks, the seeds that are in contact can separate
and turn into separate fibrous individual seeds [18].

If the mechanical effect on the cotton is given in scheme 2, the
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time of movement of seeds 2 and 5 t, and t; increases

significantly, in the first minutes of mechanical action there is
a movement in the opposite direction to the direction of
impact, i.e. compression occurs and after a short time the
direction of movement changes begins.

In seeds 2,4 and 6, the onset of motion occurs at

t, =t, =ts. The 6th seed moves in the direction of
compression for some time.

3.2 The speed of movement of seeds varies sharply

At other values of the mechanical impact pulse rate,
V, =0.3m/s and v, =2 m/s, in the reports obtained in

Fig.1 the fact that the laws of change of time of onset of
movement and speed of seeds under the influence are
preserved only showed that as the speed decreases, the times
and speeds of movement of seeds also decrease [19,20].

It was found that when the pulse is given according to scheme
2, its velocity decreases, drastically changing the time of
movement of the seeds and affecting the nature of the law of
change of velocities. It was found that seeds 3 and 6 work in
the opposite direction of compression rather than elongation
[21,22,23].

4. CONCLUSION

The analysis of the obtained results leads to the following
conclusions: mechanical impact on a multi-seeded cotton
piece, i.e. the law and direction of movement of fibrous
individual seeds, which are an elementary piece of cotton, are
different depending on the speed and direction of impact
point, it can be compressed or elongated.

Considering that the degree of elongation and friction in the
ginning process has a positive effect on the ginning
efficiency, there is a need to determine the structure of the
cotton and the rational speed and direction of the influencing
forces in order for the individual grains to work in the gin.
Theoretical and practical research in this area is ongoing.
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