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Abstract: The article presents the results of experimental studies on determining the effect
of the vertical loading applied to a double-disc coulter of seed drill on uncultivated soil, i.e., the
depth of the seeding furrow opened by the disc seeder coulter and its average square deviation,
and the resistance to traction of the seed drill coulter. According to the results of the research, it
was determined that the vertical load given to the double disk coulter should be at least 250 N in
order for the seeder to plant repeated crops on uncultivated soil to work at the level of existing
agrotechnical requirements.
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BJIMSTHUE BEPTUKAJIBHOM HATPY3KH HA IBYXJIUCKOBBIV COLITHUK
CESIJIKHA JJ1SI HOCEBA TIOBTOPHBIX KYJIbTYP HA HEOSPABATHIBAEMOM
INOYBE HA EE TPOU3BOJIUTEJIbBHOCTb

AnHoTanus: B craThe mpeacTaBieHbl pe3yabTaThl IKCIEPUMEHTATBHBIX HCCIETOBAHUN
M0 OMNpENeJCHUIO BIMSIHHUS BEPTUKAIBHOM HArpy3KH Ha JABYXJHUCKOBBIN COLIHUK CESJIKHA Ha
HeoOpabaThIBAEMOI MOYBE, @ UMEHHO TJIYOMHBI TTOCEBHON OOPO37bl, OTKPHIBAEMON IUCKOBBIM
COIIIHUKOM CESJIKH, U €€ CPETHEKBAAPATUYHOTO OTKJIIOHEHHUS, @ TAK)KE TATOBOT'O COMPOTUBIICHUS
comHuKa cesku. [1o pe3ynbraram uccieoBaHui ONPeIeNIEHO, YTO JIJIsi TOTO, YTOOBI CesiKa JIJIst
MoceBa MOBTOPHBIX KYJIbTYp Ha HeoOpabaThIBaeMOi TTOUBE paboTaia Ha YPOBHE CYIIECTBYIOIIUX
arpoOTeXHUYECKUX TPeOOBaHWH, BEpPTHKAJIbHAS HArpy3ka, MPUKIAJbBaeMas K JIBYXIHUCKOBOMY
COLIHMKY, JTOJKHA ObITh He MeHee 250 H.

KiroueBble cjioBa: cesyka s TIOCeBa MOBTOPHBIX KyIbTYyp Ha HeoOpabaThIBaeMoid
MOYBe, BePTUKAIbHASI Harpy3ka Ha ABYXJMCKOBBIA COIIHUK, TTyOMHA OTKPBITON OOpO3MBI U ee
CpEIHEKBAIpAaTUYHOE OTKJIOHEHHUE, TATOBOE COMPOTUBJIICHHE COIIHUKA, CKOPOCTHh JBHKCHUS
arperara.

INTRODUCTION

It is very important to reduce fuel, lubricants, labor and other costs when planting seeds of
repeated crops and to plant them in their own time [1-3]. If this is achieved, it will be possible to
sow seeds in a short period of time and to collect seedlings evenly. For this purpose, the Research
Institute of Agricultural Mechanization, in cooperation with the Andijan Institute of Agriculture
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and Agro-Technology, developed a seeder construction for planting repeated crops on uncultivated
soil (Fig. 1) [4].

This seeder is equipped with a frame 1, an herringbone disc plow 2, a double flat disc
coulter 3, a pneumatic planting device 4, a roller 5 that maintains and adjusts the planting depth,
an auger 6 and a compactor 7 that compacts the soil layer above the planted seeds, an exhauster 8,
hose 9, consists of seed hopper 10.

Figure 1. Construction scheme of the seed drill
1-frame; 2-base wheel; 3-herringbone disc plow; 4-double flat disc coulter; 5-pneumatic seeding
device; 6-auger; 7-compaktor; 8-exhauster; 9-hose; 10-seed hopper

The working process of the developed seed drill is as follows: when the aggregate moves
along the field, its herringbone disk plow partially softens the fields free from crops and grain, and
pushes plant residues and weeds to the sides in front of the double flat disk coulter. The double
flat disc coulter sows the seeds of repeated crops coming in through the pneumatic planter to the
specified depth. Then the seeds are buried with the help of a auger, and the soil layer above the
seeds is compacted with a compactor. As a result, it is possible to sow the seeds of repeated crops
in a short period of time without tilling the soil, and to collect seedlings uniformly.

MATERIALS AND METHODS

This paper presents the results of single-factor studies to determine the vertical loading
applied to a double-disc coulter of seed drill for repeated cropping in uncultivated soil.

A laboratory-field device was developed for conducting experimental studies. Figure 2
shows its general view.

Experimental studies were carried out to study the effect of vertical load Qe applied to a
seed drill planting repeated crops on uncultivated soil, the depth of the seeding furrow opened by
the disc coulter M, and its mean square deviation £, and the resistance of the seed drill to traction
Re.
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Figure 2. A view of the developed laboratory-field device assembled on a tractor

The depth of the furrow opened by coulter and its mean square deviation were
measured using a ruler with a measurement accuracy of 0,1 cm [5].

Coulter's traction resistance was determined using a tensiometric method. Figure 3
shows a general view of the tension column, and Figure 4 shows it installed in a laboratory-field
device. It was calibrated in a special stand before and after the experiments. In this case, loading
and unloading forces were given in the range of 0-2 kN with an interval of 0,2 kN. A dynamometer
was used to calibrate the tension column, and the IP-264B measuring module was used to record
their indicators[6].

The data obtained in the experimental studies were processed by the methods of
mathematical statistics [7-9] and the average arithmetic values of the indicators were determined.
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Figure 4. A view of tension column as it is instal
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RESULTS AND DISCUSSION

Based on the results of the theoretical studies during the experiments, the vertical load
applied to the double flat disc coulter was changed from 200 N to 350 N with an interval of 50 N.
In this case, the diameter of the disc of double-disc coulter is 30 cm and the angle between them
is 10°, and the speed of the aggregate is set at 6 and 8 km/h. Also, the seed planting depth is
adjusted to 6 cm.

The results obtained in the experiments are presented in the table and Figure 2.

Their analysis shows that with an increase in the vertical load applied to the double flat
disc coulter, the depth of the open planting furrow increased, and this indicator decreased with an
increase in the aggregate movement speed. When the vertical load applied to the double flat disc
coulter increased from 200 N to 350 N, the depth of the open planting furrow increased from 5.8
cm to 6.9 cm at the aggregate movement speed of 6 km/h, while this indicator increased when the
aggregate movement speed was 8 km/h. decreased from 5.4 cm to 6.6 cm.

The mean square deviation of the depth of the open planting coulter decreased with the
increase of the vertical loading applied to the double flat disc coulter. This indicator increased with
the increase in the speed of the aggregate. When the vertical load applied to the double flat disc
coulter increased from 200 N

The effect of vertical loading applied to a double flat disc coulter on its performance

Mean square
Vertical loading T:seileE:Zn?:r;[ge deviation of the Coulter’s traction
given to coulter, N depth of the open resistance, N
furrow, cm .
planting furrow, +cm
When the aggregate speed is 6 km/h
200 5,8 0,98 147
250 6,1 0,87 164
300 6,5 0,83 186
350 6,9 0,79 212
When the aggregate speed is 8 km/h
200 5,4 1,10 163
250 5,8 0,98 182
300 6,2 0,92 206
350 6,6 0,88 233

to 350 N, the mean square deviation of the depth of the open planting furrow decreased from +0,98
cm at 6 km/h aggregate movement speed to +0,79 cm at 8 km/h aggregate movement speed. In the
case of h, this indicator decreased from +1,10 cm to =0,88 cm.

With the increase of the vertical load given to the double flat disk coulter, its resistance to
traction increased, and with the increase of the aggregate movement speed, this indicator also
increased. When the vertical load applied to the double flat disc coulter increased from 200 N to
350 N, the traction resistance of the coulter increased from 147 N to 212 N at the aggregate
movement speed of 6 km/h, and when the aggregate movement speed of 8 km/h, the traction
resistance increased from 163 N to 233 N.

The above can be explained by the fact that when the vertical load applied to the double-
disc coulter increases, the forces that sink the discs into the soil increase.

The graphical relationships presented in Figure 2 can be expressed by the following
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empirical formulas determined by the method of least squares:
a) when the aggregate movement speed is 6 km/h:

Mo+ = 0,0074 Qe + 4,29 (R2 = 0,9956); (1)
+6 =—0,0012 Q¢ + 1,203 (R? = 0,9268); )
Re = 0,0009 Qe? — 0,061 Qe + 123,15 (R2=1); (3)
7.2
M, , .cm 1.15

\
6.7 / ko, cm @
) 1 / b
6,2

: 0,95
1\
4 2
- // T 1

200 250 300 350 "200 250 300 350

) 0)

240

165 4 / :

r
140
200 250 300 350

6)
1 and 2 when aggregate speed is 6 and 8 km/h respectively
Figure 2. The vertical load Qe applied to a double flat disc coulter of seed drill for repeated
plants on an uncultivated soil is the depth of the seeding furrow opened by the coulter Mj,
(a) and its mean square deviation +¢ (6) and the influence of the coulter traction resistance

(3]

Re (6)
6) when the aggregate movement speed is 8 km/h:
Mo+ = 0,008 Qe + 3,8 (R> = 1); (4)
+0 =-0,0014 Qe + 1,366 (R>=0,9391); (5)
Re = 0,0008 Q¢? + 0,028 Qe + 125,3 (R2 = 0,9999); (6)

CONCLUSIONS

Therefore, it follows from the above that in order to meet the existing agrotechnical
requirements, the vertical load applied to the double flat disk coulter of seed drill for sowing
repeated crops on uncultivated soil should be at least 250 N.
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