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Abstract

In the article, a system of equations describing the movement of cotton on
the surface of an improved rubber-plate drum for separating cotton pieces from the
cleaning saws of the cotton regenerator was developed, and graphs of the
dependence of the rubber-plate deviation angle and the cotton piece mass on the
time of transportation of cotton pieces in the rubber-plate drum were made
according to the numerical solution of the problem.
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AOCTpaKTHBIU

B crarbe pazpaboraHa cuctemMa ypaBHEHM, OMHCHIBAIOIIAS JBH)KCHHE
XJIOIIKa 110 ITOBCPXHOCTHU YCOBCPIICHCTBOBAHHOI'O PE3UHO-IIACTHHYATOI'O
OapabaHa s OTHEJICHHS KYCOUKOB XJIOMKA OT YMCTSIIMX MUJI pereHeparopa
XJIOIIKa, H I’pa(bI/IKI/I 3aBUCUMOCTH VyIJlIa OTKIOHCHHA PC3HMHO-INIACTHHYATOI'O
OapabaHa U Macchl KycOYKa XJIOMKa OT BPEMEHHM TPAHCIOPTUPOBKHU U3 KYCOUKOB
xjonka B ©OapabaHe C pPE3WHOBBIMU IIJJACTUHAMHU OBUIM M3TOTOBJICHBI B
COOTBCTCTBHH C YUCJIICHHBIM PCHICHHUCM 3aJld4H.

KiarwueBble ciioBa: pereHepartop, IUlaHka, pe3wHa, cemapaius, 3¢dQexr,
OapabaH.

In the recommended cotton regenerator, the fiber seeds caught by the drum
teeth are pulled out by a rubber-plate drum and moved along the axis and
transported to the exit zone. In this case, the rubber plates are located perpendicular

to the axis of the drum. As a result, a large piece of cotton creates an additional
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force moving along the axis. Therefore, it is important to theoretically analyze the
movement of the fibrous seed on the surface of the planks. To solve the problem, a
calculation scheme was built in which the forces acting on the piece of cotton were
applied [1, 2]. This calculation scheme is presented in Figure 1.

The forces affecting the calculation scheme are as follows: G-gravity force

vector; F,-centrifugal force vector; F - air resistance force vector; Fop- coriolis

force vector; E,,, -friction force vector; N-reaction force vector.
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Figure 1. Calculation scheme representing the movement of a piece of cotton

on the surface of a rubber sheet.

Taking these forces and the projection of the inertial force on the coordinate
axes X, U, Z, we create the equilibrium condition based on the Dalamber principle
[3, 4]

i=1 Fix = 0; i=1 Fiy = 0; ic1Fiz =0 1)
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We take the projections of all forces and form a system of differential
equations representing the law of motion of a piece of cotton on the surface of a
rubber plate:

Mnk = -KV2C0sB1-NC0SB2-FropCosPs-FumCOSP4;

Mny =-KVASinBi+NSinp+FopSinps;

MnZ =-G- FuuSinBatFy. (2)

where B1, B2, B3, B4 are the angles formed by the corresponding forces with
the X coordinate axis.

Accordingly, we form the acting forces as follows.

myX = -kV2,Cosp1-NCosf2-2mnxm,CosO;

m,y =-kVZ4SinB;+NSinp+2maxwpCosO;

myZ =-Myg- NfSinBs+ mw,? (Rp+h/2+2). (3)

The parameters of the numerical solution of the problem were implemented
in the initial calculation values:

m,=(0,2-2,0)*103kg; f=(0,25-0,3); g=9,81 m/c?; ©=5°10°% w,=(95-110)c™*;
1=1,9%10°m; V,=(2,0-3,0) m/c; k=1,5-2,5; B;=30°-45% PB,=25°-60° P3=30°-50°;
B4=15°-35°,

In the recommended cotton regenerator, the dimensions of the drum that
separates the cotton pieces from the teeth should be selected in such a way that it
first completely removes the cotton pieces from between the teeth, secondly, it is
necessary to transfer them to the transportation zone faster, and thirdly, it is
necessary not to damage the cotton fibers as much as possible. In this case, after
the fiber seed is removed from the saw tooth several times, the rubber-plates are
affected along the axis and ejected. These repetitions, depending on the mass of the
cotton piece, are transported up to (3-7) times on the surface of the rubber plate to
the moving zone. Therefore, it is important to determine the time to remove the
cotton piece from the drum with rubber plate.

In this case, the transportation time was assumed to be at a distance equal to
(0.6-0.7) I m of the average drum. Because not all cotton pieces move along the

full length of the drum. Also, by determining the speed of movement along the X
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axis, then the time of transportation is found. In this case, the numerical solution of
the system of differential equations (2) was carried out on a computer. The time of

transportation of a piece of cotton is determined by the equation (3):
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1-my=2,0*%10" kg; 2-m,=1,5*10" kg; 3-m,=1,0*10" xg; 4-m,=0,5*10" kg.
Figure 2. Graphs of the dependence of the time of transportation of cotton
pieces in a rubber-plate drum on the angle of deviation of rubber-plates and the

mass of the cotton piece.

Figure 2. shows graphs of the dependence of the time of transportation of
cotton pieces in a rubber-plate drum on the angle of deviation of rubber-plates and
the mass of the cotton piece. Based on the analysis of the obtained studies, it can
be seen that when the angle of deviation of the rubber plates increases from 50 to
150, the transportation time of fiber seed with m,=0.5*10" kg decreases from 0.42
s to 0.097 s in nonlinear connection. Accordingly, when the mass of a piece of
cotton is 2.0*10°3 kg, its transportation time decreases from 1.0 s to 0.39 s in non-
linear mode.

Conclusion
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Therefore, for faster transportation of cotton pieces of different mass, it is

recommended to make the deviation angle of the rubber plates ©=7° .
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