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GEOMETRIC CLAMPING PLATE DIMENSIONS OF THE IMPROVED OF GRAIN 

SEEDER COULTER SZ-3,6 

 

ANNOTATION 

The article notes that the improvement of operating tools of sowing machines is a solution to 

one of the many tasks of increasing crop yields. It is also noted that a two-disc coulter and its inherent 

advantages and disadvantages have been widely used on sowing machines, and the final sowing 

operation is considered the most important for seeds, since it creates conditions for their germination 

and further development. 

Significant factors affecting the germination and development of plants after sowing with 

seeders equipped with disc coulters are given, one of which is the tight contact of seeds with the 

bottom  groove with a loose surface layer. 

The scheme for improving a two-disc coulter with pressure plate installed in the inter-disc space 

is proposed, and the details of the coulters are maximally unified with the coulters of grain seeders of 

the type SZ-3.6, mass-produced by domestic manufacturers. The pressure plate, moving together with 

the coulter, crushes small soil lumps with the inclined part and pushes the seeds into the bottom 

groove with a horizontal shank, ensuring their tight contact with the soil. A method for determining 

the main geometric parameters of the pressure plate depending on external forces acting from the soil 

is proposed, the dependence of the characteristics of the cross-section of the plate on the geometric 

dimension is given. 

 

Key words: two - disc coulter, pressure plate, cross section, moment of inertia, moment of 

resistance  

 

Introduction. The improvement of operating tools of sowing machines and technological 

processes is a solution to one of the many tasks of increasing crop yields [1, 2, 3]. Sowing is one of the 

important and responsible operations in the cultivation of agricultural crops. Sowing of agricultural 

crops is carried out by special machines – the seeding [1, 2, 3, 4 p. 68-71]. 

For seeding have a set of similar operating device designed to perform certain functions, the 

main of them are: a grain box, a seeding apparatus, seed ducts, sealing operating devices – coulters 

and corkscrews. 
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The final operation of sowing is the formation of a groove, laying seeds in the groove, closing 

them from above with loose soil. It is the final operation that is considered the most important for 

seeds; it creates favorable conditions for their germination, further development of plants and 

obtaining a high yield. 

Based on the available types of coulter designs, many different sealing of operating tools and 

seed sealing technologies have been developed and investigated. 

At sowing machines, the two-disc coulter was widely used, which is installed on seeders SZ-

5,4, SZ-3,6 and their modifications, as well as sowing complexes of foreign manufacturers: 5100 

(«Case International», USA); 8000 («John Deer», USA); End Wheel («Great Plains», USA); TC-4 

(«Hestair», UK); 40 DJ 150 («Ross», Czech Republic) and others [1]. 

It should be noted the advantages and disadvantages inherent in the two-disc coulter: ability to 

work on soils clogged with plant residues and its main advantage, and the disadvantage of uneven 

sealing  seeds in depth, etc. and the fact that this coulter does not seal the bottom groove [1, 2, 5-12]. 

Many researchers cite the following reasons for the uneven embedding of seed material into the 

soil with two-disc coulter: the capture of seeds by rotating discs with their ejection outside the coulter 

into the upper layers of the soil; the capture of seed material by the soil discarded by coulters; the 

shedding of groove, as a result of which the seeds reflected from the bottom groove fall into the upper 

layers of the soil. The small supporting surface of the two-disc coulter does not provide sufficient 

sealing of the bottom of the groove. 

In order to ensure soil compaction in the furrow, many seeders are equipped with rolling of 

rollers, which are installed behind the coulters. After soil is rolled over seed material, the furrow is 

heavily compacted, which increases the intensity of moisture evaporation from such soil, and the seed 

material is not provided with sufficient oxygen. A number of researchers have identified these 

circumstances [1, 2, 5-12]. 

In this regard, to ensure an increase in crop yields and the effectiveness of the use of  two-disc 

coulter is an urgent task. The simplest and most effective is the equipping of coulters with spring 

elastic elements that ensure the contact of the sown seeds with the soil and the uniformity of their 

location in the groove depth. 

Based on the analysis of existing technologies for embedding seeds in the soil, means of 

mechanization of sowing, patent funds, technological process of sowing is proposed, which includes 

the formation of groove in the soil with a compacted bottom with simultaneous laying and pressing of 

seed material into the bottom of the groove, as well as the closure of seed material from above with 

loose soil. 

For implementation of the proposed technology, we have developed the sealing of operating 

tools – coulters (patents of the Republic of Kazakhstan № 30296, № 30401 and RF № 2435356 [13-

15]). Details of the coulters are maximally unified with the coulters of grain seeders of the type SZ-

3,6, the mass-produced by domestic manufacturers [1, 13-21]. 

Materials and methods of research. In the design of the improved disc coulter [1, 13-15], the 

pressure plate is provided, which ensures the formation of denser seedbed. It is located between disks 

1 (figure 1) behind the seed guide and compresses the seedbed with simultaneous pressing of seeds 

into the bottom of groove. At the same time, the density of the upper loose soil layer does not change. 

Combining of the groove bottom causes an influx of moisture and nutrients to the seeds and increases 

their germination. The loose top layer above the seeds in the groove does not allow moisture to 

evaporate, and provides air flow to the seeds, which gives beneficial effect on their germination. 

The pressure plate is installed in the inter-disk space with possibility of elastic deformation 

under the resistance of soil lumps force action to destruction and does not interfere with the rotation of 

the disks. The width b of the working part of the plate in contact with the soil deforming it is 

determined in accordance with  design parameters of the coulter: radius R or diameter D, angle 

between disks γ and angle α, determining the location of  vanishing point disks (picture 1). 

The pressure plate is made of main spring-spring steel 65G according to GOST 14959-79, 

characterized by increased wear resistance and relatively low cost. According to [1, 13-15], it is made 

concave in the form of  beam equal resistance, the upper part is attached to the parallel seed guide with 

forward tilt. The inclined section – deformer 3 (figure 1) – pressure plate 2 is equipped with  

horizontal shank 4. 

So that the pressure plate slides down to the groove bottom, excluding the unloading of  soil in 
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front of it, and push the seeds into the soil with  horizontal shank, ensuring uniform distribution of 

seeds in depth and  compacted environment around them, angle of inclination of the deformer ψ 

relative to the bottom  groove should be less than the angle of friction φ soil about the material of 

pressure plate, i.e. ψ < φ. 

The geometric shape of the pressure plate determines its location on the coulter. The width of 

the elements of pressure plate depends on the place of its attachment and the width of  groove formed 

by the coulter during operation. In the serial coulter, wipers are installed at the attachment point of 

pressure plate to prevent soil sticking. The width of the upper part of  pressure plate – handle– bр. 

The width of the groove b formed by two-disc coulter with the angle of the disks γ, in the lowest 

part – point А (figure 1).  

 

 
Figure 1 – Diagram of the disc coulter with  pressure plate: 

1 – discs, 2 – pressure plate, 3 – deformer, 4 – shank 

 

2
sin)cos1(2


 Rb

,
                                                   (1)  

 

where R - radius of the disks; α -the angle determining and location of the point В, the descent of 

disks; γ -the angle between disks. Taking into account the gaps Δb between coulter part and discs 
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
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2
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The dimension b determines the width of a shank 4 of the pressure plate (figure 1). 

The distance between the discs b1 at the level of pressure plate output from the dimensions of 

the discs - at point C 

 

 
2

sin)cos(121


 Rb                                                  (2) 

 

The greatest distance between the disks b2 at the level of the field surface at the stroke depth is 

equal to a  
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 
2

sin)cos(122


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(3) 

where 

R

R 
 аrccos                                                       (4) 

 

For creation of compacted seedbed at the seeding depth with the density of the soil skeleton of 

the furrow bottom ρ, the pressure p and the angle of external friction of steel and soil φ ≥ ψ are 

necessary. Length l of the straight inclined section of the pressure plate– deformer – depends on the 

values of the angles β and ψ and the depth а´ 

 

sin

a
l


                                                                  (5) 

 

Results of the study. For determining the geometric parameters of the plate from the strength 

conditions, it is necessary to conduct a force analysis. The pressure plate is a cantilevered curved beam 

loaded with forces: Fн – resistance of the loosened soil layer to deformation by inclined element of the 

pressure plate (figure 2, a), Fтн – friction of the inclined part on the deformable layer, Fх – resistance 

to the indentation of seeds and soil mass around seeds at the bottom of furrow with horizontal shank, 

Fтх – friction of shank on the soil. At the point of А fastening the pressure plate, the reaction RА and the 

reactive moment mА are applied. The forces acting on the plate in the dangerous section of  beam 

cause compression stresses σс and bending σи. The compression stress in the dangerous section of 

plate is relatively small in comparison with the bending stress. In this regard,  the prevailing bending 

stress from the action of total bending moment to external forces acting on the elements of the plate is 

determined. 

If you take that the resistance to crumpling of soil lumps by inclined part of the plate is 

proportional to the amount of deformation, then the plot of normal soil pressures on the plate deformer 

will have the shape of a triangle (figure 2, b). The maximum value of soil pressure p at the point K of 

the transition of inclined part to the shank 

 

,aqp   

 

where q – the volumetric crumpling coefficient of  soil (proportionality coefficient), Н/mm, а´ – the 

thickness of  soil layer crushed by inclined part of the plate,mm. 

 

 

 
а б 

Figure 2 – Forces acting on the pressure plate:  

а – general scheme of forces, b – soil pressure plate 
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The cross section of pressure plate in the upper concave part – the attachment point –  the form 

of a circular ring sector with radius: r – circumscribed circle (figure 3), r1 – the inscribed circle, the 

central angle α and the coordinates х and у center of gravity О.  

 

 
 

Figure 3 – Calculation scheme for determining the moment of inertia of the plate section pressure: νO 

– the distance from the center of circumscribed and inscribed circles to the center of gravity; u –  the 

circumscribed and inscribed circles center 

 

Distance ν0 from the center of circumscribed and inscribed circles to the center of gravity [1], 

mm. 
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The moment of inertia to the center circles, mm4. 

 

















 sin

1808

4

1

4 rr
Ju                                       (7) 

 

The moment of inertia to the relational axis х, mm4. 

 
2

ouх АJJ  ,                                                   (8) 

 

where А- cross-section area, mm2. 

 

The moment of resistance to the relational axis х, mm3. 

 

o

x
x

r

J
W
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The required moment of resistance Wx is determined by the values of the bending moment Mи 

and the allowable bending stress [σи] 

 

 и
и




M
Wx .

 



ISSN 2305-9397.  Ғылым және білім. 2023. № 2-3 (71)____                                 _ 

 

75 
 

For a pressure plate made of the same thickness along the entire length, the dependences of the 

moment of resistance of the dangerous section to bending from the radius r (figure 4, a) and the 

thickness δ (figure 4, b) are determined. 

 

 
 

а b 

Figure 4 – Dependence of the plate section modulus on geometric parameters: 

a – radius of curvature r, b – thickness δ 

 

Conclusion. The presented expressions and dependencies will allow to determine the geometric 

parameters of the pressure plate installed in the interstitial space of the most common coulters of grain 

seeders with dimensions: D = 350 mm, α = 50 - 60 °, γ = 10 - 12 °. 
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ТҮЙІН 

Мақалада сепкіш машиналарының жұмыс органдарын жетілдіру ауылшаруашылық 

дақылдарының өнімділігін арттырудың көптеген міндеттерінің бірі болып табылатындығы атап 

өтілді. Сондай-ақ, сепкіш машиналарында екі дискілі сіңіргіш кеңінен қолданатындығы және 

оған тән артықшылықтар мен кемшіліктер атап өтілді, ал соңғы себу операциясы тұқымдар 

үшін ең маңызды болып саналады, өйткені бұл олардың көктеуі мен одан әрі дамуына жағдай 

жасайды. 

Дискілі сіңіргіштермен жабдықталған сепкіштермен себілгеннен кейін көктеуі мен 

дамуына әсер ететін маңызды факторлар келтірілген, олардың бірі борпылдақ беткі қабаты бар 

тұқымның қарық түбімен тығыз байланысы. 

Екі дискілі сіңіргішті диск аралық кеңістікте орнатылған қысқыш пластинасымен 

жетілдіру сұлбасы ұсынылған, ал сіңіргіштің бөлшектері отандық өндірушілер сериялық 

шығаратын СЗ-3,6 типті дән сепкіштердің сіңіргіштерімен максималды үйлесімді. Қысқыш 

пластина, сініргіш пен бірге қозғала отырып, көлбеу бөлігімен топырақтың ұсақ түйіршіктерін 

ұсақтайды және көлденең құйрықшасымен тұқымдарды қарық түбіне итеріп, олардың 

топырақпен тығыз байланысын қамтамасыз етеді. Топырақ жағынан әсер ететін сыртқы 

күштерге байланысты қысқыш пластинасының негізгі геометриялық параметрлерін анықтау 

әдістемесі ұсынылған, пластинаның көлденең қимасының сипаттамаларының геометриялық 

өлшемдерге тәуелділігі келтірілген. 
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РЕЗЮМЕ 

В статье отмечено, что совершенствование рабочих органов посевных машин является 

решением одной из многих задач по повышению урожайности сельскохозяйственных культур. 

Также отмечено, что на посевных машинах широкое рапространение получил в применении 

двухдисковый сошник и присущему к нему преимуществами и недостатками, а заключительная 

операция посева считается наиболее важной для семян, так как она создаёт условия для их 

прорастания и дальнейшего развития. 

Приведены значимые факторы, влияющие на прорастание и развитие растений после 

посева сеялками оборудованные дисковыми сошниками, одним из которых является плотный 

контакт семян с дном бороздки при рыхлом поверхностном слое.  

Предложена схема усовершенствования двухдискового сошника прижимной пластиной, 

установленной в междисковом пространстве, а детали сошников максимально унифицированы 

с сошниками зерновых сеялок типа СЗ-3,6, выпускаемых серийно отечественными 

производителями. Прижимная пластина, перемещаясь вместе с сошником, наклонной частью 

сминает мелкие почвенные комочки и горизонтальным хвостовиком вдавливает семена в дно 

бороздки, обеспечивая их плотный контакт с почвой. Предложена методика определения 

основных геометрических параметров прижимной пластины в зависимости от внешних сил, 

действующих со стороны почвы, приведены зависимости характеристик поперечного сечения 

пластины от геометрических размеров. 
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