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Abstract: In the article, the main parameters of the screw organ of the improved cotton cleaner
from small impurities are theoretically based and the recommended parameters are presented. The
number of rotations and angular speed of the screw working body were determined, and analytical
solutions were obtained using formulas.
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The further development of the textile industry, one of the important links of the world economy, is of
great importance. In this regard, "the demand for cotton fiber and its quality from the world leaders in
cotton cultivation - China, the USA, and Uzbekistan - is constantly increasing. Therefore, "in the
production of cotton cleaning enterprises, great attention is paid to the creation of effective raw
material processing technologies and equipment and their introduction into production.”

Determining the main parameters of the proposed screw working body is important in ensuring the
working conditions of processed cotton raw materials in alternative ways.

The speed of the axial movement of cotton raw material in the shell of the working body of the
cleaning screw can be determined as follows, taking into account the performance of the device and
the operating conditions (Fig. 1):

Q
9 = , m/sek (¢D)]
! 90011( Dz—d2>-l//0-}/0-c0

Here: Q- screw working body productivity, t/s; D- outer diameter of the working body of the screw, m;
d- internal diameter of the screw working body, m; iy — coefficient of filling of interstitial space, ¢y =
0,3-0,6 in between; y, — volumetric weight of processed raw materials, m/x>; c,=0,9+ 1 - coefficient
that takes into account the spillage of raw materials from the cracks between the outer edge and the
inner surface of the shell, which is intermediate.

We use the following initial data to determine the main parameters of the cotton cleaner screw
working body:

> device performance Q=7 m/u;
device length L=4 x;

>
> volumetric weight of raw cotton } ¢=0,05 m/x°;
>

internal diameter of the screw working body d =~ 0,3-D = 0,3 -560 = 168 MMm.
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> a coefficient that takes into account the spillage of raw materials from the cracks between the outer
edge and the inner surface of the shell ¢, = 0,9;

Va

Fig.1. Speed triangle
Using the formula given above, we determine the speed of axial displacement of raw cotton:

= 1.37 m/sek 2

7
191 =
900-3,14(0,562 —0,1682)0,3:0,05:0,9

BuHTIM uIigu opran ropu3oHTAaN Koujamrad, OyH/1a maxTa XOMamECHHN a0COOT XapaKaTu Te3NUTH
9, = vY; V=b Tenrnukuu udonanaiau.

Buntnu uiraun OpraHHU aﬁﬂaHHHlHapH COHH Ba 6yp‘IaKJII/I TE3JIMTMHU aHUKJIaMU3.

The working body of the screw is located horizontally, where the absolute speed of cotton raw
material movement represents the equation 0 to 9, = 9;.

We determine the number of revolutions and angular speed of the screw working body

n:60‘91 _ 60137 _ ooy min L 3)
S 0,3

where S=300 mm is the pitch of the screw.
mn 3,14-274
(.l) —_— —
30 30
We determine the angle of rotation of the cotton raw material layer in the direction of rotation of the
screw working body:

= 28,7 1/sek (4)

@' = arctg [fo - tg(a + ps)] (®)
Here f, = 0,4 — coefficient of friction of cotton raw material on the steel surface of the shell (in
motion);
= arctg - = arctg—=— = arctg 0,578 = 30° (6)
a = arctg wd arc g3,14-0,168 = arctg v, =

Here, a- is the angle of elevation of the outer edge of the working body screw of the alpha-screw;
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p1=arctgf,= arctg 0,3 = 17° - the friction angle of the screw working body on the steel surface of
the screw (in motion); f; =0,3 — friction coefficient of the screw working body on the steel surface of
the screw (in the state of movement);

¢' = arctg (0,8-1,072) = arctg 1,873 = 62° @)

We determine the energy used to overcome the inertial forces generated when the movement of cotton
raw material changes from0to 9, = ¥;:

_Q9® 71,372
2709 ~ 2709,81

. = 0,0496 0.k.=0.0367 kvt. (8)

We determine the power used to overcome the friction of cotton raw material against the inner surface
of the screw working body shell:

_Frpd, 251,37

Np=—Et = 222 = 0,456 0. k. =0.338 kvt (9)

Fc=f2"G-cosp’' =0,8-59"-0,454 = 2,5 kr, (10)

Here, F, - friction force on the inner surface of the shell of the screw working body;

G=—r =™ _—59kr-the weight of raw cotton in the shell of the screw working organ.

3,69,  3,6:1,37

We determine the power required to overcome the movement of cotton raw material along the axis and
its friction against the screw surface:

_ PoD(w-w3)

N; =

PoD(w—w3)
o + o 0.K (12)

Here, P, = G sin Btg(a, + p;) = 0, because = 0;

Py =Fy-sinf-tg (a +p;)=25-1-1.072 = 3,68kg; 8 = 90°

because the screw working body is horizontal; w, = 0 Since the movement of raw cotton is minimal.
_3,680,56:28,7

= =0, 0.k =0, vt.
N o 0,394 0,292 k (12)

We determine the power on the shaft of the screw working body:

_(Ny+N2+N3)ko _ (0,0496+0,456+0,394)1,25
Nn 0,9604

No

= 1,17 0.k = 0,86 kvt. (13)

Here, ko, = 1,25 — coefficient that takes into account the hanging and crushing of raw cotton;
1,=0,98?=0,9604 — friction bearings useful work coefficient.

We determine the power released on the motor shaft:

N= k, :—0 = 1,320 = 1,69 0.x.= 1,25 kut. (14)

Here, k; = 1,3 — power reserve factor; u,, =0,9 — extension useful work coefficient.
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