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Introduction

One of the most important ways to reduce energy and resource consumption in tillage
and increase productivity is the widespread use of push-pull tillage machines, which
are mounted on the front and rear of the tractor [1-6]. When using such machines, it is
possible to combine different technological processes, their traction increases due to
the optimal distribution and increase of loads on the engines of tractors. Based on the
above, our institute conducts research on the development of tillage machines in the
"push-pull" system and the justification of their parameters, which can be used in
agricultural production in our country.

This article presents the results of research on the development of the basics to ensure
that the driving depth of the front part of the plow (hereinafter the plow) hanging on
the front and back of the tractor is uniform.

Ensuring that the driving depth is uniform is an important performance indicator of the
plug. This is because when this condition is met, the same conditions are created for

the development and harvesting of agricultural crops grown throughout the country, as
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well as for the simultaneous ripening of the harvest.

According to the research [7, 8], the vertical compressive force applied to the ground
by the plug base wheel must have a certain optimal value to ensure that the drive depth
is uniform, i.e.

GTp = GMa,; ) (1)

in this Gz,- the vertical compressive force applied to the ground by the base wheel of
the front part of the plug;

G..ax- the optimum value of the vertical compressive force applied to the ground by the
base wheel of the front part of the plug, ensuring that the driving depth is a flat one.
(1) When the condition is met, the support wheel of the front part of the plow is
constantly pressed against the field surface during the operation and it does not sink
deep into the ground. As a result, the plug sinks to the specified depth and the drive
depth is uniform.

In order to determine what factors can satisfy the condition (1) for the front part of the
plug, we determine the vertical compressive force applied to the ground by its support
wheel using the diagram shown in the figure.

Gy, =Q, = {Gp(xnp + I2p) - R;Z[(an —H, - HZp)COSW;Z N

Xz

n,-1 P : Xz .
_[Xﬂp+knp+ P2 L"_sinlpyfjs'm//p }—FXP(Z@—Hp—H2p+O,5ba)}.

(X + 1)+ (2, —H, —H,, +05d,)], @)

in this Q,, - the vertical component of the soil reaction force acting on the base wheel

of the front part of the plug;

G, - the weight of the front of the plug;

Xap- the longitudinal distance from the lower hanging points of the front part of the plug
to its instantaneous center of rotation;

I2,- the longitudinal distance from the point where the weight of the front part of the
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plug is applied to the hanger;
R - the anterior part of the plug is an equal component of the forces acting on the

lemexi and the overturners;

Z,,- the vertical distance from the upper hanging point M of the front of the plug to its
instantaneous center of rotation;

Hp- The front part of the plug points to its lower suspension from the base surface £
(E1) vertical distance to;

Hap- the vertical distance between the lower and upper hanging points of the front of
the plug;

w, -R the angle of deflection of the force relative to the horizon;

k.- the longitudinal distance from the front part of the plug to the end of the first
housing;

n,- the number of plug front body housings;

Lx- the longitudinal distance between the bodies of the front part of the plug;

p, - the distance from the tip of the conditional middle body lemexi to the force of the

front part of the plug;
F,,- the front of the plug is an equal effect of the frictional forces acting on the field
boards;

A

777 777 /i /i

Schematic for determining the vertical compressive force applied to the ground by the
base wheel of the front part of the plug
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by- the height of the field boards in front of the plug;

I5,- the longitudinal distance from the front part of the plug to the suspension device to
the base wheel;

- the rolling coefficient of the base wheel of the front part of the plug;

dm- The diameter of the base wheel of the front part of the plug.

(2) in the expression X, and Z,, we express them by the dimensions of the tractor front
suspension mechanism and the front part of the plug suspension device

{097 2025 (.~ —(H, ~H,, )" x

2-0,25 (I, -k)*—(H,—H,, -h)? —xN]}:

:{(HZP—ZN)\/(If)Z—O,ZS (I,—k)? —(H, —H,, —h)*+(H,—H, ~h)X, | 3)

and

= {Hzp\/(lf)2 ~0,25 (I, —k,)? -(H,-H,, —h)2(Hp +H,, —H,y, —h—ZN)}:

{ Hap ~ Z ()7 =025 (I, —k))2 —(H, —H,, —)2—(H, —H,, - X, } (4)

in this Hip- from the base plane of the tractor it is the fixed hinges of the lower traction
of the front suspension mechanism L(L,) vertical distance to;
Xn, Zn - according to the front suspension mechanism of the tractor L(L;) and N
longitudinal and vertical distances between hinges;
I” - the length of the lower longitudinal traction of the front suspension mechanism of
the tractor;
h- processing (driving) depth;
I,- the transverse distance between the lower hanging points of the front part of the plug
hanging device;
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ki- the transverse distance between the lower fixed hinges of the front suspension
mechanism of the tractor.
Considering expressions (3) and (4), expression (2) has the following form

GTD - { Gp{[HZP\/(If)Z -0,25(, - k1)2 —-(H P Hlp N h)z ]X

><[\/(|f)2 ~0,25(l, —k;)? = (H, = Hy, —h)* = X, ]:

. [(H2p —ZN)\/(If)Z -0,25(, —k,)*—(H, —Hy, —h)* +(H, —H,, —h) X, ]+ |2p}—

- RSZ{{{HZPJGDZ ~025(, —k)" ~(H, ~Hy, —h)* x

x(H, +H,, —H,, —h—zN)H(H2p —ZN)\/(If)Z -0,25(1, —k,)* = (H, —H,;, —h)* -

—(H, —H,, —h)XN}— H, —Hzp}cosl//;z —{Hzp\/(lf)z ~0,25(1, —k,)* —(H, —H,, —h)*

X[\/(If)z _0’25(|1_k1)2 _(Hp _Hlp _h)2 _XN]:|:(H2p _ZN)X

><\/(If)2 -0,25(1, —k,)* —(H, —H,, —h)? +(H —H,, —h)XN}+knp+

n -1 h
+—L—L - _’Dpxz
siny

}sin W;Z}— Fxp{{Hzp\/(If)z ~0,25(1, —k,)? — (H, — H,, —h)?

x(H,+H,, —H,, —h—ZN)}:{(H2p —ZN)\/(If)2 -0,25(1, — k,)? -(H,-H,, —h)? -
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_(Hp—Hlp—h)XN}—Hp—Hzp+O,5ba }}

:{ [Hzp\/(lf)z ~0,25(I, —k,)? —(H, —H,, —h)? ]x

970250, —k) —(H, — Hy, 07 — X, [ (Hy, ~ 20

><\/(|f)2 —0,25(, —k,)* —(H, —H,;, —h)*+(H_ —H,, —h) X ]+ |3p}+

+'uk{[ HZP\/(Ilﬁ)Z_O'ZS(Il_kl)Z_(Hp_Hlp_h)z(Hp+H2p_H1p_h_ZN) ]:

(2~ 20097 0250, —k) —(H, — Hy, —h)? -

—(Hp—Hlp—h)XN]—Hp—H2p+0,5dm}}- (5)

Dimensions of the tractor suspension mechanism Xy, Zy, Hy,, I, ki and I, distance
standardization [9] and known, the dimensions and parameters of the front part of the
plug k., Lk, 12, 15, and, given that the given technological process is accepted on the
basis of reliable and high-quality conditions of performance, (5) expression analysis
shows that (1) the condition is fulfilled and hence the dimensions of the suspension
device H, and H-, can be achieved by changing the

12

HTTPS://IT ACADEMIASCIENCE.ORG



INNOVATIVE TECHNOLOGICA

METHODICAL RESEARCH JOURNAL

ISSN: 2776-0987 Volume 2, Issue 8, August, 2021

References

1.

Tyxrtaky3ueB, A., Mancypo, M. T., & TommynatoB, b. VY. (2019).
NCCIENOBAHUE PABHOMEPHOCTU TJIYBUHBI OBPABOTKHM TTOYBbI
ITOUBOOBPABATBIBAIOIIMMIA MAIIMHAMMU. In BKJIA ]
YHUBEPCUTETCKOM AT'PAPHOM HAVYKM B WHHOBAILIMOHHOE
PA3BUTHUE ATPOITPOMBIIIJIEHHOI'O KOMITJIEKCA (pp. 382-387).

. borupoB, A. TI'., Hermarymmaes, C. 3., & Mancypo, M. T. (2018).

FHE3I[YIOH_[I/H71 AIIITAPAT CESIJIKH. Dxonomuka u counyM, (5), 223-227.
borupos, A. I'., & Mancypo, M. T. (2017). YCOBEPIIEHCTBOBAHUE
[TIOCEBHOH CEKIINHU. HayuHoe 3HaHue coBpeMenHocTH, (6), 48-51.
AOnynxaes, X. I'., & Mauncypos, M. T. (2017). BIIMSAHUE YT'JIA HAKJIOHA K
['OPU30OHTY TAI'M POTALIMOHHOI'O PBIXJIMTEJIA HA TTOKA3ATEJIN
EI'O PABOTBI. In HaydHo-mpakTH4YeCKHE IMYTH IOBBIIICHHUS 3KOJIOTHYECKOM
YCTOWYUBOCTHU u COIMAIbHO-?KOHOMUYECKOE obecrieueHue
CEIIbCKOXO3HCTBCHHOTO Mpou3BozcTBa (pp. 1219-1221).

Mancypo, M. T., & Pacynos, A. JI. (2016). Teopernyeckoe 0OOCHOBaHUE
MapaMeTpOB  BBIPABHUBATEIISA-YIUIOTHUTEIS KOMOWHUPOBAaHHOW MAIIMHBI TI0
cucteme push-pull g npeanoceBHoO 00paboTKK MouBBL. MoJio1o# y4ueHslIi, (8),
256-259.

Tukhtakuziyev, A., & Mansurov, M. T. (2015). Research of stability of tractor with
frontand rear-mounted tools against sidewise skidding. Tractors and Agricultural
Machinery, (9), 34-35.

. Tuhtakuziev, A., & Mansurov, M. T. (2015). Issledovanie ustojchivosti traktora s

orudijami perednej i zadnej naveski protiv bokovogo zanosa. Traktory i
sel'nozmashiny, (9), 34-35.

Tukhtakuziev, A., & Mansurov, M. T. (2015). Research of resistance on the tractor
equipped with implements at front and backside lift hitch contrarily the sidewise
skidding. Europaische Fachhochschule, (6), 76-77.

Tuhtakuziev, A., & Mansurov, M. T. (2015). Issledovanie ustojchivosti traktora s
orudijami perednej i zadnej naveski protiv bokovogo zanosa. Traktory i
sel'nozmashiny, (9), 34-35.

10.MancypoB, M. T., & Tyxrtaky3teB, A. (2015). HcciaenoBanue ycCTOWYUBOCTH

TpakTopa C OpPYIOUsIMU TepeHed | 3aJHed HaBEeCKM MpPOTUB OOKOBOTrO

3aHoca. TpakTopsl u cenbxo3maimmHbl.-2015.-Ne 10.-C. 34-35.
13

HTTPS://IT ACADEMIASCIENCE.ORG



INNOVATIVE TECHNOLOGICA

METHODICAL RESEARCH JOURNAL

ISSN: 2776-0987 Volume 2, Issue 8, August, 2021

11.Tyxrtaky3ueB, A., & Mancypos, M. T. (2015). HccnenoBanue ycTOMYMBOCTH
TpakTopa C OpYIUsSIMU TIepeIHEe U 3aJHe HaBECKH MPOTHUB OOKOBOTO
3aHoca. TpakTopsl U cebxo3maiuisl, (9), 34-35.

12. Tyxtaky3ueB, A., & Mancypo, M. T. (2015). HccnenoBanue ycTOMYMBOCTH
MPSIMOJIMHEWHOTO JIBMKEHUS TPAKTOPA C OPYAMSIMU TIEpeIHEN U 3aHEH HABECKH.
In UuTennexTyaibHble MAIIMHHBIE TEXHOJOTMM W TEXHUKA I peau3aiuu
["ocynapCTBEHHO# MPOrpaMMBbl Pa3BUTHS CEIILCKOTO X03siicTBa (pp. 125-128).

13.Tyxrtaky3ueB, A., & Mancypo, M. T. (2015). HccnenoBanue ycTONYMBOCTH
MPSIMOJIMHEMHOTO JIBUXKEHUSI TPAKTOPA C OPYAUSIMU TepeHEN U 3aHEl HABECKH.
In UHTENMIeKTyaIbHBIE MAIIMHHBIE TEXHOJIOTMM W TEXHUKA I pealu3aiiu
["ocynapcTBEHHO# MpOrpaMMBbl Pa3BUTHS CEIILCKOTO X03siicTBa (pp. 125-128).

14. Tyxrtaky3ueB, A., MancypoB, M., Pacymxonos, A., & Kapumosa, /I. Hayunsie
OCHOBBI 00€CIIeUeHHUs PABHOMEPHOCTHU TIyOHMHBI pabOThl MOYBOOOPAOATHIBAIOIINX
MamuH. Tamkent: M3marensctBo TURON-1QBOL.—2020.

15.A6aynxaes, X. I'., & Mancypos, M. T. (2017). BiustHue yria HakJIOHA K TOPU30HTY
TATH POTAIMOHHOTO PBIXJMTENS Ha ToKazarenu ero pabotel. In Hayuno-
MPAKTUYECKUE ITyTH TOBBIMICHUS SKOJOTUYECKONW YCTOWYUBOCTH M COITHATHHO-
IKOHOMHUYECKOE 00ECIeueHNe CEeIbCKOXO3HUCTBEHHOTO Mpou3BoacTia (pp. 1219-
1221).

16.Mancypos, M. T., & Tyxrtaky3reB, A. (2015). HccnenoBanue ycTONYMBOCTH
TpakTopa C OpPYOUsIMU TiepelHed | 3aJHel HaBECKHM MPOTUB OOKOBOTO
3a”oca. TpakTopsl u cenbxo3Maniuibl.-2015.-Ne 10.-C. 34-35.

17.Tukhtakuziev, A., & Mansurov, M. T. (2015). Research of resistance on the tractor
equipped with implements at front and backside lift hitch contrarily the sidewise
skidding. Europaische Fachhochschule, (6), 76-77.

18.Tyxraky3ueB, A., MancypoB, M., Pacymkonos, A., & Kapumona, /[. Hayunsie
OCHOBBI 00€CTICUeHHSI PABHOMEPHOCTHU IITyOUHBI pabOThI MOYBO-00padaTHIBAIOIIUX
MamuH. Tamkent: M3marensctBo TURON-1QBOL.—2020

19.Mancypos M.T. Hay4Ho-TexHnueckue perieHus arperaTupOBaHHUS
0YBOOOPAOOTHIBAIOIINX MAIlIMH, COCTOSIIIKUX U3 pab0vYHX YacTel, HaBEUIMBAEMbIX
CIIepequ M C3aJId Ha KOJIECHBIE TPAKTOPhL. ABTOpedepar aucc. ... TOKTOpa TEXH.
Hayk (DSc). — Tamkent, 2018. — 54 c.

20.https://lwww.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=6&

article=102
14

HTTPS://IT ACADEMIASCIENCE.ORG


https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=6&article=102
https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=6&article=102

