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ABSTRACT. The article presents the results of theoretical studies on the influence of the four-body suspension fitting
support wheel designed for all-wheel drive tractors of class 3-4, the width and diameter of its node and the speed of the
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I.LINTRODUCTION

It is known from the literature [1-5] that in order for the suspension fork to work, sinking to a given depth and moving
steadily (evenly) at this depth, its support wheel must constantly press against the surface of the field, while the vertical
pressure force on the ground, i.e. on the support wheel, must have a certain optimal value, that is,

Qz = QM ; @

where is the vertical pressure force applied to the soil by the base wheel of the fork, N; - the optimal value of the
vertical pressure force applied to the soil by the base wheel of the fork, which ensures the stability of the processing
depth (drive), N.
It should be noted that even if the support wheel Qz < QM of the plug can not adequately adapt to the irregularities of
the field surface, while QZ > QM dragging the plug consumes excess energy.

Il. LITERATURE SURVEY
The depth of the fork drive when the condition(1) is met is mainly achieved by changing the depth of immersion of the
support wheel in the soil [5-9]. Based on this, we investigate the depth of immersion of the buried support wheel in the
ground. We look at this as the fact that the support wheel of the fork has a rigid node, that is, it does not deform.

1. METHODOLOGY

Let the support wheel of the fork move along the field, forming a trace at a depth of hy(Fig. 1). dS=B,dl from the
section of the base wheel node that is in interaction with the ground (where B, - is the width of the node of the

connected base wheel, m; dl is the elementary section, m), we separate the elementary surface. The force of the
elementary reaction of the soil acting on this surface will be equal to
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dN =qgB_ dl, @)

whereq - is the relative ground pressure on the fork support wheel assembly, Pa;
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Figure 1. Scheme for determining the depth of immersion of the buried support wheel in the ground

It is known from the literature [4, 10] that the specific ground pressure on the support wheel assembly, taking into
account the speed of the unit, will be equal to

_p, _qoh'(1+kva2)
T cosa Cosa

in this case, pn is the specific resistance of the soil to vertical crushing, Pa; qo is the static volume coefficient of
crushing of the ball bearing, N / m® - vertical deformation of the soil at the point under consideration, m; k is the

©)

proportionality coefficient, c’/m?; Va —the speed of the unit, m/s; ¢ - the central angle, degree, which determines the

position of the elementary surface separated from the part of the support wheel assembly in contact with the ball,
relative to the vertical diameter of the support wheel.

When considering expression (3), expression (2) will have the following form

. 0Ny, (1+ KV, )dl
Coso

(4)
According to the scheme in Figure 1

h' :%(COSa—COSao); )
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D
dl=—de, 6
> (6)

where D- is the diameter of the main wheel of the plug, m; ap-is the angle of immersion of the base wheel in the ground,
degree, da- the elementary angle of subtraction, degree.
Taking into account expressions (5) and (6), expression (4) will look like this

0,B,D° (1+KV,*)(coser - cos )

dN = da @
4cosa

We will divide it dN into vertical dNZ and horizontal dNX organizers. The sum ZdNZ of the vertical components

will be equal to the force of the vertical pressure exerted Qz on the ground by the support wheel, i.e.

Q, =3 dN cosa :T d,B,D*(1+ kvazz(cosa — oS, )
0

Integrating the right-hand side of expression (8) in the range from 0 to «g, we get the following result

da )

2 2
~ oB,D?(1+kV)
2 4
From the diagram in Figure 1

2,/Dh, —h?
sinaO:M- (10)

’

(sine, —a,cosar, ) ©)

D
. 2,/Dh, —h?
o, = arcsin——————; (11)
D
and
D —2h,
CoOSo, =———. 12
0 D (12)

Given expressions (10)-(12), expression (9) will have the following form

B D(1+kV? —hy
QZ:qO m (4+ a) 2«/Dh0—h§—(D—2h0)arcsin% . (13)
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IV.EXPERIMENTAL RESULTS

For a four-body suspension fork aggregated with wheeled tractors of 3-4 classes Qz = QM =5,5kN,

0o = 2-10" N/m*[2-3], the speed of the unit VV, =6 and 9 km/h and the proportionality coefficient K = 0,08 [9],

numerical methods for solving (13) were adopted and applied. Graphs of the change in the depth of immersion B,, of
the support wheel of the fork in the soil hy at different values of D are plotted (Figure 2). Depending on the data
obtained, as the width and diameter of the wheel assembly increased, the depth of its immersion in the ground
decreased.
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1-d; = 40 cm; 2-dt = 50 cm; 3-dt = 60 cm; 4-dr = 70 cm;
a, b - speed of 6 and 9 km / h, respectively

Figure 2. Graphs of the change in the depth of immersion of the buried support wheel in the ground,
depending on its diameter and the width of the node

The increase in speed from 6 km / h to 9 km/ h also reduced the depth of immersion of the base wheel in the ground.

According to the current agrotechnical requirements, the deviation of the plowing depth from the specified one should
not exceed +2 cm. To do this, as the graphs shown in Figure 2 show, the width of the fork wheel assembly must be at
least 22 cm, and the diameter must be at least 40 cm.

V.CONCLUSION

The conducted studies have shown that in order for a four-body suspension fork aggregated with class 3-4 wheeled
tractors to be able to move evenly along the drive depth at speeds of 6 and 9 km / h, the width and diameter of its
support wheel assembly must be at least 22 and 40 cm, respectively.

REFERENCES

[1]. Mamatov F. M. Agricultural machines. - Tashkent: Nauka, 2007 — - 339 p.

[2]. Sineokova G. N., Panov I. M. The theorem and the theorem on rank-forming machines. - Moscow: Mashinostroenie, 1977. - 328 p.

[3]. Burchenko P. N. Mechanical and technological bases of tillage-one of the most important machines of the new generation. - Moscow: VIM, 2002.
-212p.

Copyright to IJARSET www.ijarset.com 16894


http://www.ijarset.com/

IJARSET

ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology
Vol. 8, Issue 3, March 2021

[4]. Klenin N. I. It is a Law. A. Agricultural and reclamation machine. - Moscow: Kolos, 1994. - 751 p.

[5]. Rasuljonov A. Substantiation of the parameters of the support wheel of the four-body suspension plow on the stability of the depth of the drive. -
Tashkent, 2019. - Special issue. - p. 84-86.

[6]. Tukhtakuziyev A., Rasuljanov A. Ensuring the uniformity of the plowing depth / / Irrigation and land reclamation. - Tashkent, 2018-Special
issue. - pp. 93-97.

[7]. Tukhtakuziyev A. Mansurov M. Rasuljanov A. Scientific and technical solutions for ensuring the stability of the depth of soil treatment of
machine tools, the working bodies of which are fixed to the frame. - Tashkent: Muxr PRESS, 2019 — 70 p.

[8]. Tukhtakuziyev A. On the issue of ensuring the uniformity of the depth of tillage / / Agricultural machines and technologies. — Moscow, 2019. —
No. 3.34-38.

[9]. A. Tukhtakuziyev, A. Rasuljonov Ensuring the stability of the processing depth of soil is suspended mounted machines // IOP Conference Series:
Earth and Environmental Science 614 (1), 012156. doi:10.1088/1755-1315/614/1/012156.

[10]. Sablikov M. V. Agricultural machines. Part 2.Fundamentals of theory and technological calculation. - Moscow: Kolos, 1968. - 296 p.

[11]. Shiryayev A.M. Priposevnoe compaction of the soil // Mechanization of agriculture. - Moscow, 1988. - No. 3. - B. 33-35.p

Copyright to IJARSET www.ijarset.com 16895


http://www.ijarset.com/

