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Article Information ABSTRACT
The existing plows used in agriculture have large dimensions and weight, and
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the stability of the stroke and reduces the traction resistance of the plow, as well

. as reduce the longitudinal distance between the housings to 510 mm. The
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Introduction. In agriculture of our country, three, four, five and eight-hulled general-purpose
plows are widely used. Well-known general-purpose plows contain housings, pre-lugs in front
of each housing, and a disc knife in front of the last housing.

In the designs of existing general-purpose trailed and mounted plows, the distance between the
housings in the longitudinal direction is 750-800 mm. This placement of the buildings is caused
by the need to ensure the free passage of soil layers when installing planks and field boards of
the same length on each building. It causes the large dimensions and weight of plows (especially
multi-body ones), poor copying of the field relief by them, a decrease in the quality of tillage,
and a violation of the longitudinal stability of the unit [1-3].

Results. The author developed a short-sized plow with inclined disc knives (Fig.1) based on the
plow PLN-4-35. The minimum distance between the bodies of the short-sized plow was 510mm
(Fig.2). This significantly reduced the specific metal consumption of the plow [4-7]. Disc knives
with a diameter of 500 mm were installed at an angle a in the longitudinal and at an angle y in
the transverse planes. At the same time, the lower cutting edge of the knife blade was above the
toe of the housing ploughshare. The effect of the soil on the inclined disk, as well as on the body
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of the plow, can lead to a longitudinal one R} (Fig.3) Ry transverse and vertical - components

of the soil reaction. These forces depend on the properties of the soil, the speed of movement,
and the angles « and y.

During operation, the resultant horizontal forces of the soil reaction Rfycreates a moment
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M=Rxyl (Fig.2) relative to the point of the trailer of the plow, which unloads the field boards.
Thus, there is no need to install field boards and their harmful resistance is replaced by the useful
work of disc knives, as a result, of which the traction resistance of the plow decreases [8].

The magnitude and direction of the vertical component of the soil Rf resistance to the disk
depends on the pressure of the soil R on its surface and on the strength of the soil resistance

applied to the blade and chamfers, i.e R’ = R + R

.'l

Lt % “\“"""ﬂy‘% .
" ’ *'Jom\{“\\ Q‘.\ﬂ"g~ m..‘\h. ~
Fig. 1. A short-sized plow with inclined disc knives [9, 10]
)’

Fig.2. Diagram of a short-dimensional plow with inclined disc knives

© 2023, Universal Publishing INC. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

rtzz



Web of Synergy:International Interdisciplinary Research Journal
ISSN: 2835-3013

I 'II

Fig.3. Forces acting on an inclined disk

b)

Fig.4. Formation turnover during plowing: a) with a serial plow; b) with a plow with inclined
discs

The downward force contributes to the deepening of the plow and improves its stability RZH
[11-15].

As a result of the inclination of the disks and the planes of movement and transversely vertical, a
polygonal formation is obtained (Fig.4). At the same time, the laying of the formation into the
furrow, its turnover, sealing of crop and plant residues improves, energy costs for the turnover of
the formation decrease [16-20].

The test results show that the installation of inclined disc knives on a short-sized plow
contributes, in comparison with a standard plow, to a decrease in its resistivity to 22.6% [119],
coefficients of variation of the width of the grip and depth of plowing by 22.5 and 12%, and an
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improvement in the turnover of the formation by 7.8%.

Table 1. The results of comparative tests of the short-dimensional and serial plow PLN-4-

35
Indicators Serial Short overall
The speed of the unit, km/h 6,35 6,38
Stroke depth, cm 24,3 25,1
Coefficient of variation of stroke depth, % 6,59 4,91
The width of the grip, cm 111,2 107,3
Coefficient of variation of the width of the grip, % 6,94 6,1
Sealing of plant residues, % 91,8 89,7
Resistivity, kPa 64,2 51,07

Conclusions. The use of inclined disc knives in transverse and longitudinally vertical planes
improves the depth of the plow, the turnover of the formation, the sealing of plant residues, the
stability of the stroke and reduces the traction resistance of the plow, as well as reduce the
longitudinal distance between the housings to 510 mm.

The optimal values of the angles of inclination are established: in the transversely vertical plane
200, in the longitudinally vertical plane 150.
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