
Технічний сервіс агропромислового, лісового та транспортного комплексів 

Technical service of agriculture, forestry and transport       №25’ 2024 
 

119 

 

Syman I.V. 
National University of Life 

and Environmental Sciences 

of Ukraine, Kyiv, Ukraine 

E-mail: 

syman.ivan@gmail.com 

ANALYSIS OF METHODS OF TESTING 

CABINS OF GRAIN HARVESTING 

COMBINERS 

 

https://doi. 10.5281/zenodo.15427439 

 

УДК 621.891 

 

Syman I.V. Analysis of methods of testing cabins of grain harvesting combiners 

Abstract. The article examines and analyzes the existing methods of testing cabins for 

durability and methods of evaluating the visibility of cabins. The national standard of Ukraine 

DSTU ISO 5700:2004 establishes the static load test method and the conditions for 

acceptance of protective structures (cabins or frames) of wheeled combines for agriculture 

and forestry. The national standard of Ukraine DSTU ISO 3463:2015 establishes the method 

of dynamic testing, the conditions of acceptance of protective structures for protection during 

overturning (cabin or frame) of agricultural and forestry wheeled combines. Practical testing 

using various stands, taking into account the requirements of regulatory documents for the 

characteristics of the impact of testing equipment on the protective structure, allows you to 

check theoretical patterns, assess the compliance of the cabin design, establish the actual 

value of absorbed energy from the applied load, work out the stages of applying loads in 

practice and check the accuracy of the measurement system. Visibility from the operator's 

workplace" establishes requirements, test methods and acceptance criteria for the operator's 

visibility. The design and equipment of the harvester must ensure the appropriate visibility of 

the operator when driving on public roads and when performing fieldwork. Visibility is 

considered appropriate if the operator is provided with at least partial visibility of each front 

wheel or wing when moving in a straight line and with a track width that corresponds to the 

total width of the combine with single wheels no more than 2.55 m. 

Key words: protective structure, statistical load, dynamic load, visibility, testing. 

 

Симан І.В. Аналіз методів випробування кабін зернозбиральних комбайнів 

Анотація. В статті розглянуто та проаналізувато наявні методи 

випробування кабін на міцність та методи оцінки оглядовості кабін. Національний 

стандарт України ДСТУ ISO 5700:2004 установлює метод випробування статичним 

навантаженням та умови приймання захисних конструкцій (кабін чи каркасів) колісних 

тракторів для сільського господарства та лісогосподарства. Національний стандарт 

України ДСТУ ISO 3463:2015 установлює метод динамічного випробування, умови 

приймання захисних конструкцій для захисту під час перекидання (кабіна чи каркас) 

сільськогосподарських і лісогосподарських колісних комбайнів. Практичне виконання 

тестувань за допомогою різних стендів з урахуванням вимог нормативних документів 

до характеристик впливу випробувального обладнання на захисну конструкцію 

дозволяє перевіряти теоретичні закономірності, оцінювати відповідність конструкції 

кабіни, встановлювати фактичне значення поглиненої енергії від прикладеного 

навантаження, опрацьовувати етапи прикладання навантажень на практиці та 

перевіряти точність системи вимірювань. Оглядовість з робочого місця оператора» 

встановлює вимоги, методи випробувань та критерії приймання оглядовості 

оператора. Конструкція і обладнання комбайна повинні забезпечувати відповідну 
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оглядовість оператора при русі по дорогах загального користування і при виконанні 

польових робіт. Оглядовість вважається відповідною, якщо оператору забезпечена як 

мінімум часткова видимість кожного переднього колеса або крила при русі по прямій 

та при ширині колії, яка відповідає загальній ширині комбайна з одинарними колесами 

не більше 2,55 м. 

Ключові слова: захисна конструкція, статистичне навантаження, динамічне 

навантаження, оглядовість, випробування. 

 

Introduction 

 

Combine harvesters are important vehicles for agriculture. During operation, these 

vehicles usually overcome terrain obstacles, work on slopes. Such conditions create a high 

risk of instability and overturning. For the operator, this threatens serious consequences – 

receiving serious injuries or fatalities. To increase the safety of the driver, all combines and 

combines must have a protective structure. 

Along with the requirement to equip combines with protective structures against 

overturning, developers face the optimization task of ensuring safety criteria and minimum 

material consumption of the structure. The task became the subject of numerous scientific 

studies, experiments and tests [1]. 

Since 80% of the information about the operation of the machine is obtained by the 

operator as a result of visual observation, it is extremely important to ensure full visibility 

from the cab not only forward, but also so that he can observe the work process, working 

bodies, and vehicles moving nearby. Ensuring visibility from the operator's workplace is 

included among the main ergonomic requirements, as well as the most important operational 

indicators of combine harvesters [2]. 

 

Analysis of recent researches 

 

The national standard of Ukraine DSTU ISO 5700:2004 establishes the static load test 

method and the conditions for acceptance of protective structures (cabins or frames) of 

wheeled combines for agriculture and forestry [3]. The national standard of Ukraine DSTU 

ISO 3463:2015 establishes the method of dynamic testing, the conditions of acceptance of 

protective structures for protection during overturning (cabin or frame) of agricultural and 

forestry wheeled combines (4). DSTU ISO 5721:2012 "Agricultural combines. Visibility from 

the operator's workplace" establishes requirements, test methods and acceptance criteria for 

the visibility of the operator of agricultural combines [5]. Researchers are guided by the 

requirements of these documents when conducting tests [6-18]. 

 

The aim and objectives of research 

 

To consider and analyze the existing methods of testing cabins for strength and 

methods of evaluating the visibility of cabins. 

 

Research results 

 

Reproducing the conditions of a combine overturning with the help of test equipment 

requires obtaining the maximum reliability in order to make a conclusion about the 

conformity of the protective structure. At this time, the main methods of testing the operator's 

protective structures – static and dynamic – have been approved. 



Технічний сервіс агропромислового, лісового та транспортного комплексів 

Technical service of agriculture, forestry and transport       №25’ 2024 
 

121 

According to DSTU ISO 5700:2004 [3], horizontal loading tests and compression tests 

are carried out. 

The test method involves the sequence of loading the protective structure of the 

operator on the stand - from the side, back, front and top. 

The test must be carried out in accordance with the procedures in the following 

sequence: 

1) The first longitudinal loading (for a combine with at least 50% of the weight on the 

rear wheels, the longitudinal load must be applied from the rear, for other combines, the 

longitudinal load must be applied from the front); 

2) The first compression test (the load during the first compression test must be 

applied to the edge of the protective structure to which the first longitudinal load was applied; 

3) Loading from the sides (in the case of a displaced driver's seat or a protective 

structure of asymmetrical strength, the loading from the sides occurs on the side of the most 

likely violation of the free space zone); 

4) The second compression test (must be carried out on the side of the protective 

structure, opposite to the one to which the first longitudinal load was applied); 

5) Second longitudinal load (the second longitudinal load is applied in combines 

manufactured with an open protective structure, only if the longitudinal force, according to 1), 

was not applied in the direction in which the protective structure is thrown). 

There is a wide variety of structural schemes of frames and cabs, separate nodes and 

parts of protective devices, fastening of frames and cabs to the frame of the combine, which 

dampen the dynamic loads of the devices. Despite the great variety, all basic schemes of 

protective frames are classified according to the design and number of vertical power 

elements. Protective devices can be divided into two types: two-post and multi-post frames, 

which are built into the cabin or surround it along its contour [1]. 

The purpose of the research of the group of researchers of DNU "UkrNDIPVT named 

after L. Pohorily [1] was the development of technical support for tests of cabins or frames of 

wheeled combines with a static load. 

The main purpose of the protective structure of the operator is to maintain the zone of 

free space for the operator during the absorption of external energy in the event of a rollover, 

therefore it is necessary that the materials, equipment and fasteners ensure the rigid fixation of 

the protective structure of the operator, mounted on the basis of the combine frame with a 

suspension system, and all the energy applied from the loading equipment was perceived only 

by the cabin and its rigid elements. 

The impact of test equipment on cabins or frames is determined by the design of 

loading devices, the essential requirements for which are specified in the normative document 

on the test method [3], which served as a task for the development of technical support. 

The developed and manufactured technical tool for testing the protective structures of 

wheeled combines with a static load is designed to carry out the following types of tests in 

accordance with DSTU ISO 5700:2004 [3]: 

- Horizontal load test – application of horizontal load at the back, front and side of 

the protective structure; 

- Compression test – application of a vertical load through a beam located on top of 

the upper part of the protective structure (1). 

Technical characteristics of the developed UkrNDIPVT named after L. Pogorily stand 

for tests of cabins and frames of wheeled combines with static load is given in Table 1. 

Further practical testing with the help of this stand, taking into account the 

requirements of the method for the characteristics of the impact of the test equipment on the 

protective structure, will allow to check the theoretical laws, evaluate the compliance of the 

cabin structure, establish the actual value of the absorbed energy from the applied load, work 
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out the stages of applying loads in practice and check the accuracy of the measurement 

system. 

Table 1 

Technical characteristics of the stand 

No The name of the indicator The value of the indicator 

1 
The range of height change of the horizontal 

loading device, mm 
100-3400 

2 
The range of height changes of the vertical load 

bar, mm 
1500-2620 

3 Means of creation of efforts 
High pressure hydraulic 

cylinders 

4 Energy source Hydro station 

5 

Effort range, kg: 

- horizontal 

- vertical 

 

0...30160 

0...21300 

6 The number of tensometric links 3 

7 Electric signal converter Complex "Spider-8" 

8 Device for processing information Personal computer 

9 Software 
Microsoft Excel, 

Catman Express 4.5 

 

The purpose of another study of the UkrNDIPVT named after L. Pohorily [3] 

determined cabin deformation indicators using standardized methods and developed technical 

means. 

The tests were carried out in accordance with the methods specified in DSTU ISO 

5700:2004 withusing a load stand, pressure and displacement sensors, a Spider 8 digital 

measuring amplifier and a laptop. 

The protective structure AI.209.45.011.OO of the cabin of combines type C25 

"Slobozhanets" was provided for testing. 

Before conducting the tests, the dimensions of the protective structure of the cabin 

were measured and recorded. During the first longitudinal load, the load was applied to the 

upper transverse element of the protective structure from the front to the right. The point of 

application of the load was at a distance of 260 mm from the outer corner of the edge of the 

protective structure. Uniform distribution of the load in the direction perpendicular to the 

direction of action and along the loading beam was ensured using a sealing element. The 

value of the energy absorbed by the protective structure was 13100 J (required energy – 

12586 J) with a maximum applied force of 82 kN and a displacement of 340 mm. During the 

first and second compression test, the structure was loaded vertically with a force of 180 kN 

along the front and rear upper transverse elements of the protective structure, withstanding the 

indicated force for 5 s. The side load was applied horizontally to the upper right longitudinal 

element of the protective structure at a distance of 85 mm forward from the control point of 

the driver's seat. The length of the loading beam was 600 mm. The value of the energy 

absorbed by the protective structure was 17,000 J (required energy – 15,732 J) with a 

maximum applied force of 80 kN and a displacement of 290 mm. After carrying out all stages 

of the tests, the front extreme point of the protective structure experienced the largest 

movement back – 70 mm, the front left point – 35 mm. The rear extreme points in the rear 

direction were also accommodated by 45 mm – right and 30 mm – left. In the lateral direction, 

the front right extreme point moved forward by 15 mm. After the tests, the free space zone 

was not violated. 
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The methods and technical means used during the tests make it possible to determine 

the amount of applied forces and deformation with the necessary accuracy and reliability. 

During the compression tests, the values of the test force (180 kN) were reached, and 

during the application of horizontal loads – the energy absorbed by the protective structure 

(13100 J – longitudinal load and 17000 J – lateral load). 

The protective structure at the front extreme point experienced the greatest final 

deformation – 70 mm, under such conditions, there was no violation of the driver's free space 

zone by the elements of the protective structure. 

Therefore, the protective structure AI.209.45.011.00 of the cabin of combines type 

C25 "Slobozhanets" passed static tests for compliance with DSTU ISO5700. 

In another [7] study, the static load test of combine cabs is modeled by the finite 

element method in accordance with the standardDSTU EN ISO 3471:2014 Earth-moving 

machines. Overturn protection devices. Technical requirements and laboratory tests (EN ISO 

3471:2008, IDT). The analysis was carried out using software based on the principle of 

operation of the load-carrying mechanism in order to simulate test loads. The finite element 

model is constrained by the connection points of the frame, and deformations are investigated 

for three loading conditions. 

Before the physical tests, a finite-element model of the cabin was prepared and an 

analysis was carried out. In this way, precautions were taken on areas that could cause 

problems during testing and time was saved. 

The national standard of Ukraine DSTU ISO 3463:2015 establishes the method of 

dynamic testing, the conditions of acceptance of protective structures for protection during 

overturning (cabin or frame) of agricultural and forestry wheeled combines [4]. The standard 

applies to combines with at least two axles, equipped with wheels with pneumatic tires, both 

with and without tracks, with a total mass between 600 kg and 6000 kg. The minimum track 

width of the rear wheels should normally be more than 1150 mm. 

The standard provides impact tests (front and rear impact tests, side impact tests) and 

crumple tests. 

Test methodology. Combines with less than 50% of the mass on the front axle must be 

tested in the following sequence: 

- blow from behind; 

- crumpling of the rear part of the structure for protection during overturning; 

- impact from the front; 

- side impact; 

- crumpling of the front part of the structure for protection during overturning 

Testing of combines. In which 50% or more of the mass is on the front axle, it is 

necessary to perform in the following sequence: 

- hit from the front; 

-sideswipe; 

- crumpling of the rear part of the structure for protection during overturning; 

- crumpling of the front part of the structure for protection during rollover. 

It is not permissible to repair or straighten any structural elements in the period 

between tests. 

The induced energy absorbed by the overturning protection structure during the test is 

recorded and calculated, in joules, by the formula: 

E=19.6 N,      (1) 

where N is the lifting height of the pendulum shock block. 

The seat reference point (SCP) must be determined in accordance with ISO 5353. 
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In the case of a sprung seat, the shock absorbers must be adjusted according to the seat 

manufacturer's instructions. If there are no such instructions, the seats are fixed in the middle 

of the stroke of the shock absorbers. 

After installing the seat on the combine, the CTS becomes fixed in relation to the 

combine and does not depend on the horizontal and vertical adjustments of the seat. 

The zone of free space is determined with respect to the reference plane and the CTS. 

The reference plane is a vertical plane that is usually located along the combine and passes 

through the CTS and the center of the steering wheel. Usually the plane coincides with the 

longitudinal plane of symmetry of the combine. This plane is horizontal when the seat or 

steering wheel is moved during loading, but remains perpendicular to the combine or the base 

of the structure for rollover protection. 

A rollover protection structure can be adopted only if the following requirements are 

met: 

- no parts of the combine should penetrate into the zone of free space. No parts of the 

combine must touch the seat during the test. In addition, the free space zone must not be 

disturbed by external elements of the rollover protection structure. 

- the structure for protection during overturning and the combine after each test must 

be visually inspected for cracks and tears. The following conditions must be met: 

a) there should be no cracks in structural elements, fastening elements and parts of the 

combine that provide structural strength for protection during overturning; 

b) there should be no cracks in the welded joints, which ensure the strength of the 

structure for protection during overturning, or in its fastening elements; 

c) energy-absorbing gaps in the metal sheets of the structure are acceptable provided 

that, according to the testing laboratory, they do not have a significant effect on reducing the 

deformation resistance of the structure for protection during overturning. 

During the test, the elastic deformation shall not exceed 250 mm in the horizontal 

plane which coincides with the upper bounding surface of the free space zone. 

Visibility is an important characteristic of cabins— objective ability to see road 

conditions from the place the driver. 

DSTU ISO 5721:2012 "Agricultural combines. Visibility from the operator's 

workplace" establishes requirements, test methods and acceptance criteria for the visibility of 

the operator of agricultural combines [5]. 

The design and equipment of the combine must provide the operator with adequate 

visibility when driving on public roads and when performing field work. Visibility is 

considered adequate if the operator is provided with at least partial visibility of each front 

wheel or wing when moving in a straight line and with a track width that corresponds to the 

total width of the combine with single wheels of no more than 2.55 m. 

Shading zones should not be more than 700 mm, it is permissible to have shading 

zones of no more than 1500 mm, if the structural elements that create them cannot be of a 

different shape and cannot be placed in a different way. 

If the combine has a windshield, it must be equipped with one or more mechanically 

driven windshield wipers. 

The following methods of visibility (front field of view) tests are regulated. 

Visibility check. The combine must be placed on a horizontal surface. On the 

horizontal stand, which is placed at the level of the operator's eye point, two point light 

sources are placed, which are placed symmetrically with respect to the base point at a distance 

of 65 mm from each other. It is necessary that the stand can rotate around a vertical axis that 

passes through the base point. When measuring shading zones, the stand must be turned so 

that the line that connects the point light sources is perpendicular to the line that connects the 

element that obstructs the view and the point of placement of the operator's eyes. 

https://uk.wikipedia.org/wiki/Дорожня_обстановка
https://uk.wikipedia.org/wiki/Дорожня_обстановка
https://uk.wikipedia.org/wiki/Водій
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It is also necessary to conduct additional tests if there are design features. From the 

previous position, the light sources are shifted to the side, first to one side, then to the other, 

until the shadowed area from each structural element that interferes with the view becomes 

the smallest on the semicircle of view. Areas determined in this way are taken as shading 

zones. It is also possible to carry out a mathematical calculation of shading zones (instead of 

the described tests). With binocular examination and the distance between the eyes equal to 

65 mm, the size of the shading zone x, mm, is calculated by the formula: 

X= [(b – 65) / a] ×12000 + 65,    (2) 

where a is the distance between the structural element that obstructs the view and the 

operator's eye placement point, measured along the line of sight that connects the operator's 

eye placement point, the center of the element, and the perimeter of the viewing semicircle, 

mm; 

b – the width of the structural element that obstructs the view, measured in a 

horizontal plane perpendicular to the line of sight, mm. 

Acceptance criteria for testing are: 

- the distance between the centers of the shading zones, measured along the chord of 

the viewing semicircle, should not be more than 2500 mm; 

- on combines with a maximum design speed of ≤25 km/h, shading zones should not 

exceed 5500 mm and the distance between shading zones should be ≥1300 mm; 

- on combines with a maximum design speed >25 km/h, shading zones should not 

exceed 4500 mm and the distance between shading zones should be ≥1300 mm; 

- the distance between the vertical transverse planes that pass through the extreme 

front point of the combine chassis or radiator grille and through the center of the steering 

wheel, or in its absence through the base point >3500 mm. 

The rear lateral field of vision must provide visibility of at least flat horizontal areas 

on both sides behind the combine at a height of 1 m above the level of the supporting surface, 

5 m wide from a plane parallel to the vertical longitudinal plane of the combine and passing 

through the extreme lateral point starting behind 30 m behind the point of the operator's eyes. 

Visibility of the area on both sides of the combine at a height of 1 m above the level of 

the supporting surface, from a plane that is parallel to the vertical longitudinal plane of the 

combine and passing through the extreme lateral point that begins 4 m behind the vertical 

transverse plane, must also be ensured. What passes through the point of placement of the 

operator's eyes. 

The lateral field of view must provide visibility, at least, of flat horizontal areas at a 

height of 1 m above the level of the supporting surface, which are limited by: 

- a plane that is parallel to the vertical longitudinal plane of the combine and is at a 

distance of 0.5 m from its extreme side point; 

- a plane that is parallel to the vertical longitudinal plane of the combine and is at a 

distance of 2 m from its extreme side point; 

- a plane that is parallel to the vertical transverse plane that passes through the point 

of placement of the operator's eyes and is 1.75 m behind this plane; 

- a plane that is parallel to the vertical transverse plane that passes through the point 

of placement of the operator's eyes and is 1 m ahead of this plane. 

Methods of side and rear field of view tests. 

Conditions for checking the side and rear field of view. 

The combine must be placed on a horizontal surface. On the horizontal stand, which is 

installed at the level of the operator's eye placement point, two point light sources are placed, 

which are installed symmetrically with respect to the operator's eye placement point at a 

distance of 65 mm from each other. It is necessary that the stand can rotate around a vertical 

axis. What passes through the point of placement of the operator's eyes. To determine the 
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blackout zones, the stand must be turned in such a way that the simultaneous or alternating 

switching on of the light sources allows to determine the blackout zones in the field of view 

that is checked, at a height of 1 m from the supporting surface. It is allowed to shift the stand 

with light sources to the left or right by a distance of no more than 170 mm. Checking the 

field of view can be carried out, for example, by moving the mirror at a height of 1 m over the 

entire field of view to be checked. The mirror should be turned so that the light sources are 

visible in it. 

Acceptance criteria of the field of direct view. When conducting the described tests, 

there should be no darkening zones at a height of 1 m from the support surface in the field of 

view that is being checked. When performing lateral field of vision tests, the areas of shading 

must not exceed 10% of the field of vision tested on each side of the combine, and the 300 

mm diameter test object must not be completely covered by each area of obscuration in each 

field of vision tested. 

In work [9]a system for measuring the visibility of agricultural combine operators was 

developed and evaluated according to ISO 5006 and ISO 5721 standards, and a blind spot 

diagram around the test combine was created. 

Two light bulbs were used to simulate the eyes of the operator, they were attached to a 

beam with a supporting frame. A wooden frame was used to determine the position of the 

supporting point of the seat. The 12 m visibility test circle was divided into six viewing 

sectors, and the test combine was placed in the center of the circle. Artificial light was 

provided in a darkened environment, and shadow or masking effects were measured manually 

at a distance of 12 meters around. 

Results: When the bulbs were placed at the operator's eye level, forward visibility was 

good; no dimming was detected in the field of view "A", but larger widths of dimming were 

detected in the fields of view "B" and "C". As the blackout width exceeded 700 mm, 

additional tests were performed, such as moving the light sources to either side of the 

operator's eye level. Less than six dimming effects were detected in the semicircle of front 

view, and more than one dimming effect was detected in the "B" and "C" fields of view. A 

diagram of blind spots and specular visibility was created to determine the exact nature. 

In work [2], a method of obtaining experimental data was developed, which allowsto 

obtain accurate results of the study of shaded viewing areas when designing a combine cabin 

at the stage of developing a layout, without making prototypes in kind and conducting 

experimental studies aimed at the feasibility of using the cabin that is being developed. 

 

Conclusions 

 

1. The biggest hazard for vehicles used in agricultural land is rollover. The 

requirements approved by regulatory documents provide that all combines must have a 

protective structure. Technical support for tests of protective structures of the operator (cabin) 

in case of overturning within the scope of the distribution of regulatory documents, which 

define the method of static testing and the method of dynamic testing, can be implemented by 

various technical solutions. 

2. Visibility assessment is an effective way to ensure proper and safe work for 

combine drivers. Incorporating visibility tests into the overall testing process can help 

combine manufacturers design safe and ergonomic cab designs. 

3. This analysis will be used in the further planning and development of parameters 

and modes of testing of the protective structures of the operator (cabins) and the development 

of improved methods for assessing the visibility of the cabins. 

 

 



Технічний сервіс агропромислового, лісового та транспортного комплексів 

Technical service of agriculture, forestry and transport       №25’ 2024 
 

127 

 

References 

 

1. Karpenko A., Gaponenko O., Ivanenko I. (2021). Technical support for tests of 

cabins and frames of wheeled combines with static loading. Agricultural machinery and 

equipment: forecasting, design, testing. No. 23 (37). P. 61–72. 

2. Rogovskii I.L. Algorithmicly determine the frequency of recovery of agricultural 

machinery according to degree of resource's costs. Machinery & Energetics. Journal of Rural 

Production Research. Kyiv. Ukraine. 2020. Vol. 11 (1). P. 155−162. 

3. Agricultural and forestry wheeled combines. (2006). Protective structures. Static 

test method and acceptance conditions: DSTU ISO 5700:2004 (ISO 5700:1989, IDT). 

[Effective from 2005-01-01]. Kyiv. Derzhspozhivstandard of Ukraine. 10 p. (National 

Standard of Ukraine). 

4. Agricultural and forestry wheeled combines. (2015). Structures for protection 

during rollover. Dynamic test method and acceptance conditions: DSTU ISO 3463:2015 (ISO 

3463:2006, IDT). [Effective from 2015-09-21]. Kyiv. Derzhspozhivstandard of Ukraine, 

2017. 21 p. (National Standard of Ukraine). 

5. Agricultural combines. (2013). Visibility from the operator's workplace: DSTU ISO 

5721:2012 (ISO 5721:1989, IDT). [Effective from 2013-05-01]. Kyiv. Derzhspozhivstandard 

of Ukraine, 2012. 21 p. (National Standard of Ukraine). 

6. Postelga S. (2022). Results of static tests of protective structures of agricultural 

combine cabins. Agricultural machinery and equipment: forecasting, design, testing. No. 29 

(43). P. 75−85. 

7. Selen Sagsoz Karakulak, Emre Yetkin. (2020). Agricultural combine cabin safety 

analysis and test correlation. International Journal of Automotive Science and Technology. 

Vol. 4. Issue 1. P. 1−9. 

8. Girutski I.I., Senkov A.G. (2019). Computerized test bench for combine cabs. 

International scientific journal “Mechanization in Agriculture & Conserving of the 

Resources”. Issue 3. P. 88−89. 

9. Md. Shaha Nur Kabir, Mingzhang Song, Sun-Ok Chung, Yong-Joo Kim, Su-Chul 

Kim, Jong-Kyou Ha. (2015). Visibility evaluation for agricultural combine operators  

according to ISO 5006 and 5721-1. Standards. Journal of Biosystems Engineering. Vol. 40(1). 

P. 19−27.(2015.3). 

10. Rogovskii I., Titova L., Trokhaniak V., Trokhaniak O., Stepanenko S. (2020). 

Experimental study of the process of grain cleaning in a vibro-pneumatic resistant separator 

with passive weeders. Bulletin of the Transilvania University of Brasov, Series II: Forestry, 

Wood Industry, Agricultural Food Engineering. Vol. 13 (62). No 1. Р. 117−128. 

11. Rogovskii I.L., Titova L.L., Trokhaniak V.I., Haponenko O.I., Ohiienko M.M., 

Kulik V.P. (2020). Engineering management of tillage equipment with concave disk spring 

shanks. INMATEH. Agricultural Engineering. Bucharest. Vol. 60. No 1. P. 45−52. 

https://doi.org/10.35633/INMATEH-60-05. 

12. Rogovskii I.L. (2019). Consistency ensure the recovery of agricultural machinery 

according to degree of resource's costs. Machinery & Energetics. Journal of Rural Production 

Research. Kyiv. Ukraine. Vol. 10(4). P. 145−150. https://doi.org/10.31548/machenergy. 

2019.04.145-150. 

13. Yablonskyi P., Rogovskii I., Sobczuk H., Virchenko G., Volokha M., Vorobiov O. 

(2024). Computational approach to geometric modeling of plow bodies. Journal of 

Engineering Sciences (Ukraine). Vol. 11(1). P. E9–E18. https://doi.org/10.21272/jes.2024. 

11(1).e2. 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://doi.org/10.31548/machenergy
https://doi.org/10.21272/jes.2024


Технічний сервіс агропромислового, лісового та транспортного комплексів 

Technical service of agriculture, forestry and transport       №25’ 2024 
 

128 

14. Nazarenko I., Mishchuk Y., Mishchuk D., Ruchynskyi M., Rogovskii I., 

Mikhailova L., Titova L., Berezovyi M., Shatrov R. (2021). Determiantion of energy 

characteristics of material destruction in the crushing chamber of the vibration crusher. 

Eastern-European Journal of Enterprise Technologies. Vol. 4(7(112). P. 41–49. 

15. Zagurskiy O., Pokusa Z., Pokusa F., Titova L., Rogovskii I. (2020). Study of 

efficiency of transport processes of supply chains management under uncertainty. Monograph. 

Opole: The Academy of Management and Administration in Opole. ISBN 978-83-66567-13-

9. 162 p. 

16. Sheichenko, V., Rogovskii, I., Skoriak, Y., Petrachenko, D., Shevchuk, M., 

Sheichenko, D., Titova, L., Sivak, I. (2024). Defining patterns in the intensification of hemp 

stalk retting processes. Eastern-European Journal of Enterprise Technologies. Vol. 6 (1 (132)), 

P. 50–63. https://doi.org/10.15587/1729-4061.2024.3150. 

17. Rogovskii I., Sivak I., Shatrov R., Nadtochiy O. (2024). Agroengineering studies 

of tillage and harvesting parameters in soybean cultivation. Engineering of Rural 

Development. 2024. P. 965–970. DOI: 10.22616/ERDev.2024.23.TF195. 

18. Rogovskii I., Titova L., Ohiienko M., Sivak I., Mstowska I., Nadtochiy O., 

Matuhno N. (2024). Methods of production management of agrotronics of grain production 

by agricultural enterprises. Monograph. Opole: The Academy of Management and 

Administration in Opole, ISBN 978-83-66567-66-5; pp. 305, illus., tabs., bibls. 

 

Список використаних джерел 

 

1. Карпенко А., Гапоненко О., Іваненко І. Технічне забезпечення випробувань 

кабін та каркасів колісних тракторів статичним навантеженням. Agricultural Machinery 

and Equipment: Forecasting, Design, Testing. № 23 (37). C. 61–72. 

2. Rogovskii I.L. Algorithmicly determine the frequency of recovery of agricultural 

machinery according to degree of resource's costs. Machinery & Energetics. Journal of Rural 

Production Research. Kyiv. Ukraine. 2020. Vol. 11 (1). P. 155−162. 

3. Сільськогосподарські та лісогосподарські колісні трактори. Захисні 

конструкції. Метод статичного випробовування та умови приймання: ДСТУ ISO 

5700:2004 (ISO 5700:1989, IDT). [Чинний від 2005-01-01]. Київ. Держспоживстандарт 

України, 2006. 10 с. (Національний стандарт України). 

4. Сільськогосподарські та лісогосподарські колісні трактори. Конструкції для 

захисту під час перекидання. Метод динамічного випробування та умови приймання: 

ДСТУ ISO 3463:2015 (ISO 3463:2006, IDT). [Чинний від 2015-09-21]. Київ. 

Держспоживстандарт України, 2017. 21 с. (Національний стандарт України). 

5. Трактори сільськогосподарські. Оглядовість з робочого місця оператора: 

ДСТУ ISO 5721:2012 (ISO 5721:1989, IDT). [Чинний від 2013-05-01]. Київ. 

Держспоживстандарт України, 2012. 21 с. (Національний стандарт України). 

6. Постельга С. Результати статичних випробувань захисних конструкцій кабін 

сільськогосподарських тракторів. Agricultural Machinery and Equipment: Forecasting, 

Design, Testing. 2022. № 29 (43). С. 75–85. 

7. Selen Sagsoz Karakulak, Emre Yetkin. Agricultural combine cabin safety analysis 

and test correlation. International Journal of Automotive Science and Technology. 2020. Vol. 

4. Issue 1. P. 1−9. 

8. Girutski I.I., Senkov A.G. Computerized test bench for combine cabs. 

International scientific journal “Mechanization in Agriculture & Conserving of the 

Resources”. 2019. Issue 3. P. 88−89. 

9. Md. Shaha Nur Kabir, Mingzhang Song, Sun-Ok Chung, Yong-Joo Kim, Su-Chul 

Kim, Jong-Kyou Ha. Visibility evaluation for agricultural combine operators  according to 

https://doi.org/10.15587/1729-4061.2024.3150
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC


Технічний сервіс агропромислового, лісового та транспортного комплексів 

Technical service of agriculture, forestry and transport       №25’ 2024 
 

129 

ISO 5006 and 5721-1. Standards. Journal of Biosystems Engineering. 2015. Vol. 40(1). 

P. 19−27.(2015.3). 

10. Rogovskii I., Titova L., Trokhaniak V., Trokhaniak O., Stepanenko S. 

Experimental study of the process of grain cleaning in a vibro-pneumatic resistant separator 

with passive weeders. Bulletin of the Transilvania University of Brasov, Series II: Forestry, 

Wood Industry, Agricultural Food Engineering. 2020. Vol. 13 (62). No 1. Р. 117−128. 

11. Rogovskii I.L., Titova L.L., Trokhaniak V.I., Haponenko O.I., Ohiienko M.M., 

Kulik V.P. Engineering management of tillage equipment with concave disk spring shanks. 

INMATEH. Agricultural Engineering. 2020. Bucharest. Vol. 60. No 1. P. 45−52. 

https://doi.org/10.35633/INMATEH-60-05. 

12. Rogovskii I.L. Consistency ensure the recovery of agricultural machinery 

according to degree of resource's costs. Machinery & Energetics. Journal of Rural Production 

Research. Kyiv. Ukraine. 2019. Vol. 10(4). P. 145−150. 

https://doi.org/10.31548/machenergy.2019.04.145-150. 

13. Yablonskyi P., Rogovskii I., Sobczuk H., Virchenko G., Volokha M., Vorobiov 

O. Computational approach to geometric modeling of plow bodies. Journal of Engineering 

Sciences (Ukraine). 2024. Vol. 11(1). P. E9–E18. https://doi.org/10.21272/jes.2024.11(1).e2. 

14. Nazarenko I., Mishchuk Y., Mishchuk D., Ruchynskyi M., Rogovskii I., 

Mikhailova L., Titova L., Berezovyi M., Shatrov R. Determiantion of energy characteristics 

of material destruction in the crushing chamber of the vibration crusher. Eastern-European 

Journal of Enterprise Technologies. 2021. Vol. 4(7(112). P. 41–49. 

15. Zagurskiy O., Pokusa Z., Pokusa F., Titova L., Rogovskii I. Study of efficiency of 

transport processes of supply chains management under uncertainty. Monograph. Opole: The 

Academy of Management and Administration in Opole. 2020. ISBN 978-83-66567-13-9. 

162 p. 

16. Sheichenko, V., Rogovskii, I., Skoriak, Y., Petrachenko, D., Shevchuk, M., 

Sheichenko, D., Titova, L., Sivak, I. Defining patterns in the intensification of hemp stalk 

retting processes. Eastern-European Journal of Enterprise Technologies. 2024. Vol. 6 (1 

(132)), P. 50–63. https://doi.org/10.15587/1729-4061.2024.3150. 

17. Rogovskii I., Sivak I., Shatrov R., Nadtochiy O. Agroengineering studies of 

tillage and harvesting parameters in soybean cultivation. Engineering of Rural Development. 

2024. Vol. 23. P. 965-970. DOI: 10.22616/ERDev.2024.23.TF195. 

18. Rogovskii I., Titova L., Ohiienko M., Sivak I., Mstowska I., Nadtochiy O., 

Matuhno N. Methods of production management of agrotronics of grain production by 

agricultural enterprises. Monograph. Opole: The Academy of Management and 

Administration in Opole, 2024; ISBN 978-83-66567-66-5; pp. 305, illus., tabs., bibls. 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://doi.org/10.15587/1729-4061.2024.3150

