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AnHoTaumsi: B crathe mpuBeneHBl MaTepHasbl MO JAedopMaluM XJIOMKa-ChIplia
YIUIOTHAEMOIO B Ky30B€ TPAHCIIOPTHOIO CpEACTBAa W Ky30Bax Tuna «MyiabTHIHPT.
[Tokazanbl BO3MOKHOCTh 00€CIIeUeHNE PA3IMYHBIX YCIOBUI HArpyKEHUSI HA MAcCy XJIOTKa
B PaBHBIX JIOKAJIbHBIX 00bEMaX.

KiroueBble ci10Ba: XJIOMOK-CBIPEIN, Ky30B, YIUIOTHEHHUE, BBITPY3Ke, naedopmarius,

YCIOBHSA HAIrpy>KCHU, JIOKAJIbHBIC 00BEMBI.

Abstract: The article presents materials on the deformation of raw cotton compacted
in vehicle bodies and multilift type bodies. The possibility of providing various loading
conditions on the mass of cotton in equal local volumes is shown.

Key words: raw cotton, body, compaction, deformation, loading conditions, local

volumes.
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The solution to the problem of the peculiarities of unloading cotton from the bunker
of a cotton picker into the body of a trailer with subsequent compaction of the mass was
described earlier [1, 2, 3]. However, the equations in private products were not used.
Therefore, we will carry out a more accurate consideration of this problem taking into
account some assumptions.

1. As a model we use a compressive rod of constant cross-section F made of elastic

cotton mass with uniform loading by its distributed load intensity q, = g—“ (Fig. 1), where
0 ' !

P, is the force applied to the flat sealing element BV. The initial uncompacted state is
characterized by the height HO of the cotton mass placement G, and volume V.= 6 a H,
The final sealed state is characterized by the displacement of the sealing element to

position B'B!, volume V,= ¢ a H,. In this case, friction forces arise on the vertical side

2
walls F; + F, + F; + F, + F5 and elastic forces EF 3712[ (E — modulus of elasticity of the

compressible mass of cotton). The model is characterized by the appearance of lateral

pressures Js; = —

E Ks (K - lateral pressure coefficient, equivalent in physical meaning to

the Punson ratio for solids).
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deformations of the cotton mass along the Z coordinate of the section placement from the
support plane CD is considered to be dependent on time t. In turn, the function of
compression force t - P(t) is also considered to be dependent on time t.

Therefore, the forces of specific pressure qs = (t) are also dependent on time t, and

the friction forces

Fr = "2Ks X Fs - f, (1)
where ), Fg — the total surface area of the side walls on which friction forces arise; fs
— the reduced coefficient of friction of cotton on the side surfaces, which are ribbed on
trailers and semi-trailers, sharply increasing fs compared to flat surfaces. 3. Replacing

the reduced friction force F, equivalent intensity

Fr _ P()
G =4 =5 Ko s 2Fs, 2)

the vector of which is directed in the opposite direction relative to the intensity of the
external load g, = %. This assumption allows us to obtain the function of the total loading

intensity of the cotton mass model.

00 = (@0 — a) =" 2[1-=F-Ksfs ZFs|  (3)

a

4. For the adopted model, taking into account [1, 2], we use the equations of elastic
compression of the sections of a model rod made of cotton mass between surfaces B'V* and

CD.
Ve LU pod®U
F ; dt? EF dz? - q(t) (4)
5. We accept the first version of the approximate function

mt

g.(t) = qasing —fagin (5)

)
y a ZTy

where 7, — duration of the compaction cycle with the transition of the blade from the

BV position to B'V* at t = 1,,.

887




“, "‘ _ Vol.3 Ne5 (2025). May
—v> Journal of Effective innovativepublication.uz
_\T/‘_ @: 1 %10}
-_~ - - -
movarve rusuaron LL€AINING and Sustainable Innovation ';_Eiag‘gﬁ
=il )
@3

We will seek the solution to equation (5) in the form
U,(t,z) = U (2) sing (6)
y
where U;(z) function of elastic deformation forms satisfying the compression

condition of the cotton mass model at t = Ty.

After substituting the partial derivatives from (5) into (6), we obtain the equation

+ 02U, = —— (7)
where 6% = Z;Tn;’ and the function U, (1) satisfies the boundary conditions U, (0) = 0
y

Then

auv,(0) _ aU;(Hop) _ Pu
dz Ul dz " EF (8)

Solution (7) is performed by the method of operational calculus.

Let U,(z) « U,(q), then we obtain the images of this equation

1 da
Ui(q) = m(lh - qEF) 9)

and its original

sinb,z
Uy —
04 91 EF

To find U; we use condition (8)

U(z) = (1 —cosb,z) (10)

Py da .
o H — 2 H
EF U1C0S91 0 0.EF Sln91 0

Where do we get it from first

Uy = — T (B +2e < sin H, ) (11)
and then the complete solution
U,(t, 2)
sin—
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1 sinf,z da - da
EF [choselHo (PM + 9_15”1811_10) B H_f (1 B

- cos@)] (12)

The obtained solutions characterize layer-by-layer deformation functions that are
identical for each local volume, for example 5 4 4'5" (Fig.) of the compacted cotton mass.

The analysis of the compression force functions P (t) shows the possibilities of
providing various conditions for loading the BV surface on the cotton mass in equal local
volumes. In this case, the equivalent friction forces on the side surfaces of the vehicle body
model are taken into account in the form of average intensities for each local volume of the

compacted cotton mass.
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