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Introduction. Based on the requirements of agrotechnics, which are poured into
a plough that handles sloping fields, an improved technology for plowing sloping fields
against water erosion and a constructive scheme of a linear stepped plough with a cut
disc that forms continuous ditches and ditches on the surface of the field were
developed.Texnologiyada avval palaxsalar o‘z egati chegarasida 180°ga ag‘dariladi,
shudgor tubi yo‘l-yo‘l yumshatiladi, so‘ngra shudgor yuzasida o‘rkachlar va uzlukli
ariqlar hosil qilinadi, ya’ni ariglar ichida to‘siglar shakllantiriladi.

Analysis and results: The total resistance to traction of a cut spherical disc plow
with a linear-step arrangement consists of the sum of the resistances to traction of the
disc blades, bodies, soil cutters, and cut spherical discs.

P.=n,R,, +nP . +n,R, +n,R,+Q,, (1)
The resistance to traction of a disc blade can be determined by the following
expression: [1].

Rax:[{aam, (2)

The resistance force of the support wheel is equal to:

QX=p QZ, 3
The total drag resistance of the body with a flap is the sum of the drag resistances of
the body, flap, and field boards.

PK3x - RKX + Rax + I:X - PKx + FX’

(4)
The resistance to pulling of the housing with a seal consists of the sum of the
resistance to pulling of the housing and the seals, that is,
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P =R_+R_.
KX KX 3X (5)

We determine the resistance of the body to traction using the following known
expression:

R.=nKab_,
KX 77 KK (6)

Y.P.Lobachevsky, V.V.Sharov and S.A.According to the experimental studies
conducted by Zolotarev, the resistance of the plow to traction is 20-24% of the
resistance of the plow body [2, 3, 4], that is
R, =(02-0,24)P,

(7)
R.=(0,76-0,8)P,.. (8)
We accept the above.
ka — nKaKbK ,
08 (©)
1
R._==nKab,
3X 477 K K

(10)
We determine the transverse components of the reaction forces acting on the body
and the plunger using the following expressions [5].

R, =R, ctg(y, +¢), (11)
ny = R;chtg (7/ + gp), (12)

The longitudinal and transverse components of the reaction forces acting on the field
board can be determined by the following expressions [1, 5].

F.=R,-R,
F.=fF,=f(R,-R,).

(13)

(14)
Substituting the values of Rky and Rzy into expressions (11) and (12) into expression
(13), we obtain the following expression to determine Fx

1
F. = fnKa b [ctg(y + @) +=ctg(y, + @)].
4 (15)

Substituting the values of Rkx and Fx into expression (15) according to (13) and (14),
we obtain the following expression to determine the total drag resistance of a single-
cylinder housing Rkx:

Pox = mab, | frKa,.b [ctg(y + @) + Letg (7. + o)l
0,8 4 (16)
V. To determine the pulling resistance of the soil loosener.P.We use Goryachkin's

rational formula [6].
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R,, = F(K, +&V2), an

Based on Figure 1
F=ab +d’ctgy, (18)

Substituting the value of F into (19) from (18), we get

R,, =(@,b, +a.ctgw)(K, +&V,)). (19)

V. To determine the force of resistance to the pull of a single spherical disc. P. We use
Goryachkin's rational formula [6]

R, =S(K,+&V?), 20)

We substitute the value of S into expression (21) from expression (20).

D D? . Zam)_ Z X
Pca:{(%‘i)m%T{amm( D 1}2}

xsin a(K, +&V?). (1)

taking aKD=0.12 M, R=0.23 m, a=30°, K1 = 0.65 kPa, €1 = 2/102 Nc2/m4,
calculations performed on the (2.58) expression showed that the drag resistance of a
single disc in the speed range 1.67-2.22 m /s was 110-121 N.

Substitute the values of Rdx, Rkzx, Rchx, Rkd and Qx into (1) according to the
expressions (2), (3), (16), (19) and (21).

Pn/l :n()Kdad + nx{%_'_ anaKbK [Ctg (7/ + ¢)) +

+ 290, +o)HN,, (8, +aZctgu,)(K, +aV,) +

2
+n, {(a,«) = % MJ + DT {arcsin (ZLD’“’ —1J n %}}x

xsin a (K, + &V ?*)+1Q,. (22)

na=3, an=0,11m, Kn=0,8 kPa, nk=4, n=0,7, =0,5, nkn=2, akn=0,12 m,
R=0,23 m, a=30°, K=45 kPa, muyu=2, ayu=0,12 m, bu=0,05 m, Ku=15 KkPa,
eu=8-102 Ns2/m4, K1=0,65 kPa, €1=2-102 Ns2/m4, ak=0,24 m, bk=0,45 m, ¢=25°,
vy=42°, v3=30°, y=45°, u=0,2 Ba QZ=11 kN accepted, calculations performed on (22)
expression showed that the drag resistance of a linear-wedge plug with a cross-disc in
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the speed range of 1.67-2.22 m/s was 24.7-24.9 KN. According to the analysis of the
above expressions, the resistance to traction of the cut discs does not significantly affect
the resistance to traction of the plow.

Conclusion. The results of theoretical studies conducted showed that the
diameter of the cross-sectional spherical disc should be in the range of 420-490 mm,
the minimum angle of the cross-sectional sector should be 42°, the depth of the sector
should be 10 cm, and the angle of installation relative to the direction of movement
should be 28-32°, the minimum longitudinal distance between the cross-sectional
Based on the results of the calculations performed, the drag resistance of the cross-
sectional spherical disc is 110-121n in the speed range of 1.67-2.22 m/s, and the total
drag resistance of the cross-disc bump plug is 24.7-24.9 kN.

Bibliography.

1. Knémun H.U., Cakyn B.A. CelbCKOXO3SHCTBEHHbIE U MEIHOPATUBHBIC
MamuHbL. — MockBa: Koioc, 1980. — 671 c.

2. CuneokoB ['.H., ITanoB U.M. Teopuss u pacuer mouBooOpabaTHIBAIOLINX
MamuH. — M., MammnocTtpoenue, 1977. — 327 c.

3. JloGaueckmii S.II. Pa3paboTka TEXHOJOTHMYECKMX OCHOB CO3JaHUS
(pOHTANBHBIX IUTYTOB JUIsSl TJIaJKoW Bemamku: Jlucc. ... kaH. Tex. HayK. — MockBa:
MI'AY,1987. —245c.

4. Jlo6aueBckuit A.Il1. TexHonoruM W TEXHUYECKUE CPEICTBA [JIsl TIIAIKOU
Bcramku. — MockBa: MI'AY, — 2001. — 99 c.

5. Iapor B.B. OGocHOoBaHuE OCHOBHBIX MapamMeTPOB POTOPHOrO IUIyTa s
IIaIKOM Bemamku: ApToped.aucc. ... KaHa. TexH. Hayk. — M., 1986. — 196.

6. Tpydanos B.B. I'mybokoe unzeneBanue nmouBbl. — M.: Arponpomusaar, 1989. —
136 c.

7. F.M.Mamatov,  F.U.Karshiev, = N.B.Ravshanova, S.Zh.Toshtemirov,
U.Kodirov, N.Sh.Rashidov, G.D.Shodmonov, N.l.Saidov, M.F.Begimkulova,
A.Ismatov,. Engineering Optimisation of Combined Soil Preparation for Ridge-Based
Peanut Production and Residue Biodegradation. Technologies 2026,14,
https://doi.org/10.3390/technologies14040203.

8. F.Mamatov, Kh.Fayzullaev, Sh.Kurbanov, N.Ravshanova, N.Rashidov.
Physical and mechanical properties of rain fed soils and morphological characteristics
of watermelon. E3S Web of Conferences 703, 03014 (2026)
https://doi.org/10.1051/e3sconf/202670303014 AEES2025

9. Mup3zaes b.C., MamaroB ®.M. IIpoTuBOApO3MOHHBIE BIarocOeperarIme
TEXHOJIOTUW U TEXHUUYECKHUE CPE/CTBA 0OPAOOTKH MOYBKI B YCIOBUSIX Y30eKucTaHa//
Mononoii yu€nstil. — Yuta, 2013. — Ne 10. — C. 263-265.

10. Mamatov F., Aldoshin N., Mirzaev B., Ravshanov H., Qurbonov Sh. and
Rashidov N. Development of a frontal plow for smooth, furless plowing with cutoffs//
IOP Conf. Series: Materials Science and Engineering 1030 (2021) 012135. — United
Kingdom, 2021. doi:10.1088/1757-899X/1030/1/012135.

&% https://journalss.org [ 278 ] 71-son_2-to’plam_lyun -2026

-y
<Xz


https://journalss.org/
https://doi.org/10.1051/e3sconf/202670303014

e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

11. Mamatov F., Umurzakov U., Mirzaev B., Rashidov N., Eshchanova G and
Avazov |. Physical-mechanical and technological properties of eroded soils // E3S
Web  of Conferences 264, 04065 (2021). -  France, 2020.
doi.org/10.1051/e3sconf/202126404065.

12. Khudayarov B., Mardonov Sh., Rashidov N., Sodikov X and Baratov D.
Ripper for processing slope field // E3S Web of Conferences 264, 04034 (2021). —
France, 2021. doi.org/10.1051/e3sconf/202126404034.

13. Mamatov F., Aldoshin N., Mirzaev B., Ravshanov H., Qurbonov Sh. and
Rashidov N. Development of a frontal plow for smooth, furless plowing with cutoffs
/I '1OP Conf. Series: Materials Science and Engineering 1030 (2021) 012135. — United
Kingdom, 2021. doi:10.1088/1757-899X/1030/1/012135.

14. Ravshanov H, Babajanov L, Kuziyev Sh, Rashidov N, Kurbanov Sh. Plough
hitch parameters for smooth tail // IOP Conf Series: Materials Science and Engineering
883(2020) 012139. — United Kingdom, 2020. doi:10.1088/1757-899X/883/1/0121309.

15. Mamatov F., Umurzakov U., Mirzaev B., Rashidov N., Eshchanova G and
Avazov |. Physical-mechanical and technological properties of eroded soils // E3S Web
of Conferences 264, 04065 (2021). — France, 2021.
doi.org/10.1051/e3sconf/202126404065.

16. Khudayarov B., Mardonov Sh., Rashidov N., Sodikov X and Baratov D.
Ripper for processing slope field // E3S Web of Conferences 264, 04034 (2021).
— France, 2021. doi.org/10.1051/e3sconf/202126404034.

17. F.M.Mawmatov, M.Kh.Shomirzaev, Y.Rajabov, [.G.Temirov, D.Sh.Chuyanov,,.
Combined machine for pre Parameters of the deep loader of the mole drainage gun //
IOP Conference Series: Earth and Environmental Science 1231 (1), 012048.

18. F.M.Mawmatov, K.Ravshanov, S.Mamatov, I.Temirov, D.Kuvvatov, Combined
machine for preparing the soil for re-sowing crops // IOP Conference Series: Earth and
Environmental Science 868 (1), 012066.

19. L.Temirov, K.Ravshanov, K.Fayzullaev, S.Ubaydullaev, U.Kodirov.
Development of a machine for preparing the soil for sowing melons under the film //
IOP Conference Series: Materials Science and Engineering 1030 (1), 012169.

20. F.Mamatov, |.Temirov, S.Ochilov, D.Chorieva, D.Rakhmatov, Substantiation
the technology and parameters of the “paraplau” type soil dredger for a two-tier plow
/Il E3S Web of Conferences 304, 0301.

21. S.Kurbanov, I.Temirov, L.Babajanov, Technological basis of rotation of body
with polygon // E3S Web of Conferences 401, 04050.

22. S.Kurbanov, I.Temirov, Y.Khashimova, P.Berdimuratov, S.Yuldoshev,.
Pulling resistance of the front plow cornercutter // E3S Web of Conferences 383,
04012.

23. F.M.Mamatov, M.Kh.Shomirzaev, Y.Rajabov, I.G.Temirov,
D.Sh.Chuyanov,. Parameters of the deep loader of the mole drainage gun // IOP
Conference Series: Earth and Environmental Science 1231 (1), 012048.

24. Mamatov, F.M., Rajabov, Y., Temirov, I.G., Chuyanov. Parameters of the
Ripper-Mole Knife // AIP Conf. Proc. 2024, 2969, 060025-1-060025-4;
https://doi.org/10.1063/5.

&2 https://journalss.org [ 279 ] 71-son_2-to’plam_lyun -2026


https://journalss.org/
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:mB3voiENLucC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:hFOr9nPyWt4C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:hFOr9nPyWt4C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:u-x6o8ySG0sC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:-f6ydRqryjwC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:-f6ydRqryjwC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&citation_for_view=LSmBjpkAAAAJ:mB3voiENLucC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&cstart=20&pagesize=80&citation_for_view=LSmBjpkAAAAJ:RHpTSmoSYBkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=LSmBjpkAAAAJ&cstart=20&pagesize=80&citation_for_view=LSmBjpkAAAAJ:RHpTSmoSYBkC
https://doi.org/10.1063/5

