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ABSTRACT: The article presents the results of theoretical research on the substantiation of the kinematic parameters 

and modes of movement of a mechanical seeding device with nested discs. As a result of the study, analytical 

expressions were obtained to determine the rotational speed and the number of nests of the nest disk of a mechanical 

sowing device, as well as a graph of the dependence of the parameters. Recommendations on the treated results of 

theoretical and experimental research are given. 
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I. INTRODUCTION 
 

The four elements of nature, namely water, light, heat, and nutrients, are required for the germination, development, 

and maturation of agricultural crops. Therefore, when sowing, it is necessary to achieve an even distribution of seeds 

on the field surface and the placement of seedlings at a certain density. One of the main measures in the process of 

growing agricultural crops is sowing. Seed sowing is a determining factor in productivity [1]. 

The main agrotechnical requirements for sowing are as follows, ie sowing rate, even distribution over the feeding area 

and sowing to the specified depth. Therefore, one of the important tasks is to improve the working parts of sowing 

machines and create new types. 

II. RELATED WORK 
 

In the history of the development of agricultural machinery, the sowing of seeds of vegetable crops was carried out by 

additional equipment of grain sowing units. To date, units for sowing the seeds of vegetable crops are being produced 

on a large scale. 

The main working part that determines the quality of sowing is the sowing apparatus. Therefore, it is important to 

modernize planting equipment and create new designs and research them. In the design of sowing machines and the 

creation of their construction, first of all, the characteristics of the seeds are taken into account. This is because the 

sowing apparatus interacts and communicates directly with the seeds. 

In order to obtain a high yield and quality product, the selected sowing machine must meet the following requirements, 

namely, even distribution of seeds, uncomplicated design, ease of adjusting the sowing rate, low damage to seeds, etc. 

[2; 3]. 

III. LITERATURE SURVEY 

 

When developing the design of the planting apparatus for small-seeded vegetable crops, it is necessary to take into 

account the above requirements. 

To assess the sowing quality of sowing machines, the indicators can be considered as the even distribution and 

granulation of seeds from the sowing apparatus across the sowing zone. 

GOST 31345-2017 «Agricultural machinery. Seyalki traktornye. According to the interstate standard "Methods of 

testing" [4], the distribution of seeds in rows (sowing step) is studied in precision and dotted sowing machines. It was 

noted that the equal distribution of seeds is carried out in special standards. In this case, the distances between the sown 

seeds are determined by recording (measuring). 
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IV. METHODOLOGY 
 

In the above-mentioned method, it is stated that the error of the measurement range should not exceed ± 0.5 cm. The 

distance between seeds in a row, the standard deviation, the coefficient of variation and the number of seeds (in the cell) 

should not exceed or decrease from the values specified in the TZ. 

In determining the even distribution of seeds, the distance between the centers of two adjacent seeds is measured. The 

granulation of the seeds is also done by simultaneous counting. The degree of accuracy of the sowing apparatus is 

expressed as follows 

100
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This Чur - the number of cells in which the seeds fall according to the established sowing rate; Чum- total number of 

cells. 

The main working body in disc sowing machines is the sowing disc. Typically, there are slots on the outer surface or 

side of the planting discs. In mechanical sowing machines, the cells are filled with seeds, and as a result of the 

rotational movement of the disk, the seeds fall out of the hole into the planting zone. 

The geometrical dimensions of the cellular disk of the planting apparatus have been studied in theoretical studies, 

according to which it is recommended that the cellular disc be 30 mm in diameter and 3 mm thick. For this reason, in 

experimental studies, the number of cells with a diameter of 30 mm and a thickness of 3 mm was chosen as 8 and 12 

(Fig. 1). 

 
          а     б 

a - 8 cells, b - 12 cells 

Figure 1. Schematic view of a cell disk 

The diameter of the seed roller was assumed to be equal to the diameter of the cellular disc (Fig. 2). 

 

 
Figure 2. Appearance of the seed roller 

In mechanical planters, the movement of the working parts is usually transmitted through the support wheels. The 

movement of both the cellular disk and the rotating roller of the recommended planting apparatus is transmitted from 

the base wheel by means of a chain drive. The kinematic scheme of the transmission mechanism of this sowing 

apparatus is shown in Fig. 1. 
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Figure 3. Kinematic scheme of the transmission mechanism of the sowing machine 

 

According to the kinematic scheme shown in Figure 3, the leading joint is the base wheel 1. The movement of the cell 

disc 3 and the reciprocating roller 4 is transmitted from the base wheel 1 through the chain drive 2 and 5, respectively. 

Here, the slot disc 3 and the return roller 4 perform a rotational motion in the same direction. 

 

V. EXPERIMENTAL RESULTS 

 

In the process of sowing the seeds, the sowing machine moves one by one and quickly. As a result of this and speed, 

the base wheel performs a rotational motion. We express the angular velocity of the base wheel as follows 

г
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This va - speed of movement of the sowing machine or linear speed of the base wheel, m / s; Rг – radius of the base 

wheel, m. 

 

We express the number of revolutions of the base wheel as follows 
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We express the number of revolutions of the cellular disk as follows, taking into account the execution of the 

technological process 
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where l - distance between the seeds in the row, m; z - number of cells on the floppy disk. 

We determine the number of revolutions of the return roller by the following condition, based on the technological 

process 

uр nn 
 

The reason for the inclusion of this condition is that the return roller must have time to remove the seeds that are 

outside the disc compartment and they must not be pinched in the groove. 

We implement numerical solutions of the above expressions. According to the agro-technical requirements developed 

by the Scientific Research Institute of Agricultural Mechanization, the scheme of sowing onion seeds is as follows, ie 

4

8)10101040( см

,   3

8)151540( см

,  3

8)101050( см

 or 2

8)2050( см

[6]. 

It can be seen from the sowing diagrams that the distance between the seeds in the row is l = 8 cm, the speed of 

movement of the sowing machine and in the range of va = (1 .... 2) m / s, the radius of the base wheel Rg = 0.2 m and 

the number of cells in the cell disk z = (4 … 12) pieces were received. 

According to the results of the calculations, the number of revolutions of the base wheel will be in the range of n1 = 

(47.8… 95.5) rpm according to the speed of movement of the sowing machine. The graph of the dependence of the 
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number of cell disk rotations on the speed of movement of the sowing machine and the number of cells is shown in 

Figure 4. 

An analysis of the graphs in Figure 4 shows that as the speed of movement of the sowing machine increases, the 

number of revolutions of the cell disk at any value of the number of cells should increase with a straight-line regularity. 

 

                                 
1-z=4; 2-z=8; 3-z=12 

Figure 4. Graph of the dependence of the number of revolutions of the cellular disk on the speed of movement of 

the sowing machine and the number of cells 

That is, at a speed of 1 m / s, if the number of cells is 4, the number of revolutions of the cell disk is 187.5 ayl/m, if the 

number of cells is 8, 93.75 ayl/m, and if the number of cells is 12. It should be 62.5 ayl/m. If the speed of the sowing 

machine is increased by 1.5 m / s, then when the number of cells is 4, the number of revolutions of the cell disk is 

281.25 ayl/m, when the number of cells is 8, 140,625 ayl/m, and when the number of cells is 12,93 , As long as it 

should be 75 ayl/m. 

 
              a - 8 cells,                                b - 10 cells                                         c - 12 cells 

 

VI. CONCLUSION AND FUTURE WORK 

 

If the speed of the sowing machine is chosen to be 2 m / s, then when the number of cells is 4, the number of 

revolutions of the cell disk is 375 ayl/m, when the number of cells is 8, it is 187.5 ayl/m, and when the number of cells 

is 12, it is 125 ayl/m. as long as it should be min. Figure 5 shows a view of the cellular discs. 

 

Thus, according to the agro-technical requirements of the sowing machine, the number of cells for sowing onion seeds 

in rows at intervals of 8 cm is 8, and the transmission ratio is 0.75 when the speed of the sowing machine is 1.5 m / s, 

and the number of cells is 12 when the number of cells is 12. as long as the ratio is 1.02. 
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