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Makosaaa appaiu )KUHIIAII )KapagHHUra rnaxra XOM-alI€éCUHH y3aTHUII JKapa&HH TaxJIWJI KWJINHTaH.
Kosukuanu OapaGaHra »XMHHHHI MabJIyM IapaMeTpiiapd OpKaJIHM y3aTHJaIuraH IaxTa XOM-aliécu
MHKJIOPUHH aHUKJIAIl MO UIIIa0 YUKUIIIH.

B cratbe mpoananu3upoBaHa 1ojavya XJIOMKa-ChIplia Ha MUIBHOE [UKUHUpOBaHHe. Pa3paborana
MOZENb Ui OIpeleNieHnss o0beMa XJIONKa -ChIpIa, KOTOpas IepeaaeTcs dYepe3 ONpe/IeTeHHbIH
napaMeTp Ha KOJIKOBBII OapabaH KUHA.

The article analyzes the supply of raw cotton for sawing  ginning.
A model has been developed to determine the volume of raw cotton, which is transmitted through a
certain parameter to the gin's bell drum.

The movement of the fibrous mass between the rotating rollers will be studied in accordance
with the model proposed in the work [1]. In contrast to these works, the fibrous mass is taken as a
compressible medium, the state of the criterion is determined by the pressure, which is determined
through the mass density of the cotton. those. P =P, = f (p - po) P, — pressure and densities in the

initial state. This dependence was obtained on the basis of experimental data obtained for raw cotton in
the work [2]. In addition, we consider that lateral pressure acts on the contact surface of the fibrous
mass with the rollers k.r. (k — side pressure coefficient).

Fig.1., set the origin at the point O, and direct the axis OX vertically up. The area of motion of
the mass is divided into two parts. In the first 0 < x < a, we write the motion and the equation in the

form:
dv d sina + fcosa
PSV —— =—"—(Sp)+ kol / )+75 (1)
dx dx L
X [77
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Fig.1.
In the second part, the mass is stretched under the influence of impact, at which a piece is
separated from the main mass.

Depending on the shape of the feeder blades, the mass may partially compress and compact when
stretched. The mass and volume of the torn off piece depends on the length of the canvas fed in the
impact zone (ribbons), density, blade shape and speed [3].

In the general case, the description of the equation for the separation of a piece from the main
mass and the formulation of the equation for its movement is difficult, therefore, here we use an
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approximate representation of the model for the formation of a portion of cotton and its division into
parts.
We will assume that the mass of cotton is an extensible mass, one end of which, under the action

of the feeder blade, acquires speed V|, other end, entering from the compression zone has a speed
V, =V,sinat (Fig,2), where V,,,— mass exit velocity from this zone (Fig.2).

Fig.2.

R=0.2m,l=0,01m,n = 8tur/min, @, = 450-550 tur/min, @, = 500 - 700 tur/min

Let us direct the OX axis along the thread, setting the origin of coordinates at the point where the
mass exits the compression zone. Consider two cases of modeling the process of stretching the canvas
and the formation of a shred after hitting it with a knife. Denote #, and u, movement of the pulp at
the point of capture then and at the point of exit from the compression zone.

According to the adopted scheme, the canvas has a constant speed before tearing off 7, and its

displacement, taking into account the force of weight, will be equal to:

U= ﬁx(x —2Vt)+ Wyt

)

where: y =pn — canvas specific gravity, E — Young's modulus cotton mass material. The
amount of deformation is calculated by the formula:

B _ 7 (ye—x)

dx E (3)

We see that the greatest tension takes place at the exit point from the compression zone and is
equal to

gmax = lVOt

E 4

At the point in time t=ts, maximum stretch reaches limit value ¢, = ¢,, at which the canvas is
torn off, and thus a piece is formed. This time will be:

E E
t, = g, = £,
Y4 Ve (5)
In this case, the mass of the formed piece will be equal to:
g (6)

We assume that the blow to the cotton is made at the moment ¢ =1£, <f,

In the future, gravity affects the elongation of the canvas. Then, before the impact, the mass will
not be in a stretched state and its length will be equal to:

1=V,
(7
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After the impact, the movement of the canvas points is determined by the formula:
I - x I - x (8)
!

+ V,sin ot ]

where: R— shred radius, @ — its angular velocity; k— parameter that takes into account the
shape of the tuft and the friction between the tuft of cotton.

The elongation of the mass of cotton can be determined by the formula:
dL:(t_to)R?’k 1 )

- V,sin ot —
dx l

U =V,t, +(t-t,) Rok

. d : . : :
Assuming d—u = ¢, determine the time of separation of the mass of cotton and the formation of a
x

shred t =1,

Rok

(¢, —¢,) sin wt, + 7

=&t
y (10)

The total length of the barb after impact will be determined by the formula:

h=Vyt,(1-¢,)
(11
In this case, the mass of the separated piece will be equal to:
ms=phS=V,t,(1+¢,)Sp
(12)

The resulting equation will allow you to calculate the mass of cotton fed to the peg drum with
known values of the parameters of the gin feeder, optimize the feeder operating modes depending on
the performance of the machine.
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