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Annotation: The results of studies
conducted on the theoretical study of the
movement of fertilizer particles in the paddle
drum of a device that provides local application
of a mixture of organo-mineral fertilizers to the
soil layer where plant roots develop during ridge
formation are presented. According to the results
of the conducted studies, at a blade length of 6
cm, the fertilizer transfer time was 0.135
seconds, and the transfer rate was 0.885 m/s.
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In order to increase soil fertility, the application of organic fertilizers is of great importance.
Because they contain many trace elements such as nitrogen, phosphorus, and potassium [1, 2].

However, if the scattered organic fertilizer remains on the surface for several days, the carbon
and nitrogen in its composition are released into the air, and its effectiveness, that is, the
beneficial properties of organic fertilizer, decrease. In addition, existing manure spreading
machines and devices cannot evenly distribute manure on the field surface. Their manure
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spreading unevenness exceeds 25% and does not meet agrotechnical requirements [1, 2].

As mentioned above, research on the mechanization of the combination of organic and mineral
fertilizers, as well as the removal of soil layers, the supply of plant roots, and the evolution of
plant structures into local production, was conducted by scientists at the Agricultural Research
Institute and the Andijan Agrotechnological Furrow [3].

In this article, the results of a survey conducted on the movement of the fertilizer particle blade
in the device drum are theoretically investigated through citations.

The amount of fertilizer required for the application of organic fertilizers should be removed
from the apparatus window. For this, you will need to choose the size of the window. Production
of fertilizer is carried out by removing its batch from use on the drums of the patch window
apparatus. In this case, we will mainly consider the movement of the fertilizer blade (Fig. 1).

1-drum; 2 - shovel; Case 3

Figure 1. Sections of forces acting on the fertilizer application scheme
On the working surface of the fertilizer blade M, the following fragment forces act:
P=mg — weight power;
Pm = mo* (rb + é:) — The drums rotating around their center-generated axis turn away from

the inertia force;

F:’r = 2ma)§’ — The drum, formed by rotating the angle with Coriolis force along the blade,
relative and fertilizer (£’ =V, );

N =mgsiny, +2mw&’ — shovel fertilizer for dismantling the working surface by
influencing the standard strength;

F, = f N = f[mgsiny, + 2mw¢’| - friction power;

thus, m — the mass of the pieces of the fertilizer;

g — free fall is tezlanish;

 — shovel angular speed of the drums;

& —to move to a distance of shovel fertilizer;

é' — to move the fertilizer shovel speed (relative speed);
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f — coefficient of friction of the fertilizer blade against the working surface.

Thus, mainly, as can be seen from the wheel, the support-motor drums are shovels.
V. z

w=—L @
Da ®

m

thus, z1, zo — , accordingly, the drums of the support-motor blade located on the roller sprocket
depend on the number of teeth on the wheel.

Taking into account the relative mobility of the particle, the effect established in the fertilizer
will be in the form of the following differential equation.

E"=(r, +&)w” +gcosy, — fgsiny, —2fwé' . (2)

W=Vt ot (it YV, — apparatus window located at the bottom point of the housing relative
to fertilizer production) and we write expression (2) as follows.

&"+2fwé' —éw® = g(cosy, — fsiny,)coswt -
—g(siny, + fcosy,)sinmt +r,o® (3)

This expression is a differential equation the second permanent coefficient unisexual orderly.
(3) the left side of the equation consists of the following distant characteristic equation:

A +2fwl-0®=0.

Alsoﬂi=a)(—f +\/]?)
/lzza)(f +\/ﬁ)

stems from the fact that.
(3) the solutions of the left side of the expression follows [5]

_ At Aot
& =Ce" +C,e" |

thus, Cy, S2 — integrated constant.

(3) we can write the solutions of the equation in the following special form.

&, =A(cosy, — fsiny )cosawt —B(siny, + fcosy )sinwt+ D, (5)

thus, A, B, and D — unknown koeffisientlar.

A, B, and D to determine coefficients & we can Derivative twice

r_ ot : B :
&'=—Aw(cosy, — fsiny )sinwt—Ba(siny + f cosy )coswt (6)
and

" 2 - 2f(a: H
=—Aw"(cosy, — fsiny )cosawt + Bo (siny, — f cosy )sinat. (7)
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(5), (6) and (7) of the expression (3) to put expression, here you're going to have

2 - 2 (o -
—Aw”(cosy, — fsiny )coswt + Bo“(siny + f cosy )sinwt —

2 . . 2 (o

—2Af " (cosy, — fsiny )sinwt —2Bf ™ (siny  + f cosy )coswt —

2 - 2 (o . 2
—Aw”(cosy, — fsiny )coswt + Bo“(siny, + f cosy )sinwt — Do” =

- - - 2

=gcosawt(cosy, — fsiny )—gsinat(siny + fcosy )+ ro” ©)
To construct two numbers on each side of this equality, it is necessary that coswt and t s be equal
to each other, respectively, in front of the coefficients. These A, B, and D s allow us to define the

following expression:

~Aw’ cosat(cosy, — fsiny, )+ 2Bf w’ cosat (siny, + f cosy, ) -

~Aw’ cosat(cosy, — fsiny,)=gcosat(cosy, — fsiny,)

Bo’sinat(siny, + f cosy, ) - 2Af o’ sinat(cosy, — fsiny, )+

+Ba’sinat(siny, + f cosy, ) =—gsinet(siny, + f cosy, )

—Do’® =10’

From these

g[f(sin)/p+ f COS]/p)—(fCOS?/p_ fSiﬂ)/p)]

A A PP T
fg[f(sinyp+fCOSJ/p)—(COS?/p—fSi”?/p)J g

5= 20 (siny, + fcosy, )(1+ f?) 20

and

D=-r,

stems from the fact that.

A, B and D are above the value of (2.12), we have to put (2.10) of the solutions of the following
equation will have private appearance

g[f (siny, + fcosy,)—(fcosy, - fsin;/p)]

52 = 207 (1+ £7)

coswt —
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fg[f (siny, + fcosy,)—(cosy, - fsiny, )]sin wt
- 200° (1+ f2)

+

. g(siny, + fcosy, )(1+ f?)sin et o
20° (1+ f2)

Therefore (2.10) the general solution of the equation will have the following appearance

$=6+¢6 = Clejit + CzejxZt T

g[f(sinyp+ fCOSVp)—(fCOSVp_fSinyp)]

+ - (1+ fz) coswt —
fg[f (sin v, t f COSyp)—(COSyp — fsiny, )]sin wt
i 207 (1+ 17) '
. g(siny, + fcosy, )(1+ f*)sinet o
20° (1+ 2)
. (10)

The expression of S1 and S to determine the integrated constant & from t we can derivative

&'=CAe" +C,Ae™ -

_g[f (siny, + fcosy, ) (fcosy, - fsinyp)]sin -
20(1+ 17) “

i fg[f (siny, + fcosy,)—(cosy, - fsin;/p)} i
2a)<1+ f2)

. g(sin o+ f cos;/p)(1+ fz)COSa)t
20(1+ £7)

(11)

(10) and (11) the expression of the constant integrated from S; and Sz to t = 0 whené = £= 0 will
largely determine the condition. Mainly in terms of quotes (10) and (11) appearance comes in the
following equation
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v, SLHlsnr, o037 ( 1008y, -t )]
20 (1+ fZ)
lca+c,+ fg| f(siny, + fcosy, )~(cosy, ~ fsiny, )|
20(1+ 17)
~g(siny, + foosy, )(1+ £2) i 12
2a)(l+f2) )

This system of equations from Sy and S» we will identify s

{ﬂig[f (siny, + fcosy,)—(fcosy, - f siny/p)]
_|_

“=ho 207 (11 17)

fg[f (siny, + f cosy, )—(cosy, - fsinyp)} )
2a)2(1+ f2)

g(siny, + fcosy, )(1+ f?) _
200 (1+ £7) A

+

g[f (siny, + fcosy,)—(cosy, - fsinyp)}
20° (1+ 2)

(A, —A)-

(13)

Alg[f (siny, + fcosy,)—(fcosy, - f sinyp)]

c 27 (15 17)

+

fg[fs(in7/9+ f COSQ/p)—(COSJ/p— fSinyp)]
2(02(1+f2) )

+

g(sinyp + fcos;/p)(1+ f2) |
" 200 (1+ £7) - 021}'(/12_%)'

(14)
S1 and Sz s this value (10) and (11) the expression to put fertilizer in the distance and the speed
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will determine to move shovel

i1 —{r _{ﬂlg[f(sinylﬁ f 0037p)—(fcos;/p—fsinyp)]

20)2(1+f2) ’
fg[f (siny, + f cosy, )—(cosy, - fsinyp)]_

' 207 (1+ 17)

~g(siny, + feosy, )(1+£7) 4}-(/1 )

20° (1+ fz)

) g[f(sinyIo + fcosy,)—(cosy, - f sin;/p)] i
207 (1+ £7)

_|_

ﬂlg[f (siny, + fcosy,)—(fcosy, - fsinyp)]
" 20° (1+ 17)

fg[f (sinyp + fcosyp)—(COSVp - fsin;/p)]
N _

20)2(1+f2)
_g(sinyp+f0057/p)(1+f2)_ o y
20 (1+ 17) (=) e
+g[f(sinyp+fCOSyp)—(fCOSyp—fsinyp)]coswt_
2a)2(1+f2)
fg[f(sinyp+fcos;/o)—(COSyp—fsinyp)]sm .
- [0

2a)2(1+ f2)

fg(siny, + fcosy, )(1+ f?)

T 201 1Y)

sinawt —r,
(15)
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and

ﬂlg[f(sinyp+fCOS)/p)—(fCOSyp—fSin}/p)}
g =V, =0, - 2 2
20° (1+ 7)

_|_

fg[f (siny, + fcosy, )—(cosy, - f sinyp)] )

' 207 (1+ 17)

g(sinyp+fcos;/p)(1+f2) |
B 200° (1+ £2) _rbﬂl}(/lz_ﬁi)_

) g[f (siny, + f coszyp)—(cos;/p — f Sinyp)]}ﬂle‘i‘ .
20 (l+ f2)

_|_

ﬂqg[f (siny, + fcosy,)—(fcosy, - fsinyp)}
" 20° (1+ £2)

fg[f (siny, + fcosy,)—(cosy, - fsinyp)}_

’ 20° (1+ 17

_g(sinyp+fcosyp)(l+f2)_ /31}.(/1 ~4) Ae -

2(02(1+ f2)
_g[f (siny, + fcosy,)—(fcosy, - f sinyp):sin -
20(1+ 17) “
) fg[f (siny, + fcosy,)—(cosy, - fsinyp)] I

2a)<1+ f2)

g(siny, + fcosy, )(1+ f?)

2a)(1+ f2) cos wt.

(16)

(2) the expression given in (15) and (16) as seen from the analysis of the expression, the fertilizer
of fertilizer to put the pieces of the apparatus of the drum shovel to move along the surface of the

+




21 American Journal of Biodiversity Volume: 2 | Number: 11 (2025) Nov

working distance and speed units speed (Va), gear chain transmission, due to number (z1/z2),
drums refuse ry, the friction of the working surface to the fertilizer kurakcha koeffitsenti f and
erect the installation of window angle than the production of fertilizer y is connected.

The speed of work units Va = 1,8 m/s, the number of the gear chain star z; = 20, z,=15, the
diameter of the wheel musculoskeletal Dy = 0,64 m accepted, (15) and (16) on the expressionof Ix
and Vn s t depends on the construction of the graph is to change on the basis of (2-picture).

14,0

Ly(cm) /
10,5 /

7.0 -
6.0 -

3:5

/
0,00 0,05 0,10
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0,4 /
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b)
2-picture. Shovel to move fertilizer in the distance (a) speed and (b) related to the time
chart

Fertilizer shovel parabola with qonuniyat be moved in and moved out to speed on a straight line
while you are growing. According to this chart allows you to determine the distance and speed of
the move fertilizer. Constructive shovel the size (length) according to the time and speed to
move out of it that will determine fertilizer. Thus, when the length of 6 cm kurakcha 0,135
second time to move (2,a-picture), moved to 0,885 speed m/s (2,b-picture) is far came out.
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