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Abstract. State of research on hydraulic drives of cotton harvesting machines. In 

improving the drives of agricultural machinery, particularly cotton harvesters, 

the primary focus is on hydrostatic and hydromechanical transmissions. These types 

of transmissions allow for continuous variation in the rotational speed and torque 

of the working organs, ensuring stable operation under various technological 

regimes [1].  
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Introduction. The application of hydraulic drives to 

machine-tractor units is considered one of the pressing 

issues. Hydraulic motors are widely used in various fields to 

convert fluid energy into mechanical energy. They are an 

integral part of many hydraulic systems and serve to control 

various mechanisms. Before applying hydraulic drives to 

machine-tractor units, it is crucial to determine the main 

parameters on automated testing stands. The automated test 

bench allows for simulating the influence of external 

environment on hydraulic motor drives that operate the working 

components of machine-tractor units in various modes. This 

significantly reduces the testing period and parameter 

optimization time under operational conditions. It enables 

the determination and monitoring of pressure changes, 

temperature fluctuations, and viscosity states of the working 

fluid, ensuring the selection of compatible hydraulic motors 

and maintaining their steady operation. 

Main Part. Special dynamic testing stands have been 

developed for evaluating hydraulic drives. In these stands, 

pressure, fluid flow, temperature, and rotation speed 
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parameters are measured while applying variable loads to the 

pump-hydraulic motor system. With the help of such stands, 

pressure fluctuations, energy losses, and the stability of 

operating modes arising during transient processes are 

analyzed [2,3]. 

In numerous studies, the operating modes of drives are 

evaluated considering variable technological loads specific 

to cotton harvesting technology (such as the density of raw 

cotton flow and air resistance). This approach allows for 

bringing the testing processes of hydraulic drives closer to 

real operating conditions [4]. 

As with other sectors, the digitalization process of the 

agricultural system includes conducting experimental field 

studies on the hydraulic fan of the pneumatic system in cotton 

harvesting machines [5]. 

The reliable and stable operation of drives that power 

the working components in agricultural machinery, 

particularly cotton harvesters, directly influences machine 

productivity, energy efficiency, and harvest quality. The use 

of hydraulic drives in modern cotton harvesters allows for 

controlling the speed and torque parameters of the working 

components across a wide range. However, this necessitates 

organizing the testing and evaluation processes of these 

drives on a scientific basis [6]. 

The testing processes of hydraulic drives should not be 

limited to merely checking structural strength, but should 

also encompass dynamic transition processes, energy 

indicators, thermal regime, and reliability criteria. 

Therefore, research conducted in this field based on the 

principles of systemic analysis holds particular scientific 

significance [10]. 

Scientific research on cotton harvesting machines is 

primarily focused on creating machines and units adapted to 

local soil and climatic conditions, cotton varieties, and 

operating technologies. Notably, issues related to improving 

the pneumatic transport system of cotton harvesters and the 

drives of their associated working organs have been 

extensively studied [11]. 

Aerodynamic resistances, energy consumption, and 

productivity indicators for pneumatic system fans and their 

drives were determined experimentally. These results are 

considered important for formulating real load laws when 

testing hydraulic drives of working organs [12]. 
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Figure 1 

Basic schematic of the automated test bench for testing the hydraulic 

motor drive of the pneumatic system fan of a cotton harvesting machine: 

1 – Electric motor; 2 – Elastic coupling; 3 – Gear pump; 4, 11, 15,  

18 – Hydraulic lines; 5 – Filter; 6 – Manometer; 7 – Microcontroller;  

8, 17, 19 – Solenoid valves; 9 – Reservoir (Carter); 10 – Hydraulic 

motor; 12 – Gearbox; 13, 14 – Fans; 16 – Temperature sensor;  

20 – Radiator 

 

The gear pump 3 is driven by an electric motor 1 through 

an elastic coupling 2. The working fluid passes through the 

main pipeline 4 and filter 5, then through the gear pump 

3. The pressure of the working fluid is measured and monitored 

by the pressure gauge 6, while the temperature is measured by 

the temperature sensor 16. The pressure gauge 6 transmits the 

collected data to the microcontroller 7, which compares it 

with the reference data stored in the microcontroller. If the 

pressure of the working fluid in the pressure gauge 6 is 
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within normal range, the fluid activates the hydraulic motor 

10. The motion from the hydraulic motor 10 is transmitted 

through the drive shaft to the reducer 12, which then drives 

the fans 13 and 14 that transfer the collected cotton to the 

hopper. The working fluid returning from the hydraulic motor 

10 is fed to the main pipeline 15 and its temperature is 

measured by the sensor 16. The microcontroller 7 compares 

this data with its stored reference data. If the temperature 

of the working fluid rises too high, the electromagnetic valve 

8 on the main pipeline 4 leading to the hydraulic motor 10 is 

closed. Simultaneously, the microcontroller 7 opens the 

electromagnetic valve 19 on the main pipeline 18 leading to 

the radiator 20. The working fluid is then cooled and returned 

to the crankcase 9 [13]. 

Some studies have proposed automated test stands for 

hydraulic drives, which enable real-time recording of 

pressure, temperature, and fluid flow parameters. This 

approach enhances the accuracy and reproducibility of testing 

processes [14]. 

Generalization from a systems analysis perspective: 

Analysis shows that the chain of 

modeling+experimentation+operational evaluation is the 

primary methodological approach in studying the drives of 

cotton harvester working organs. However, many studies are 

limited to a specific unit or parameter and do not encompass 

the testing processes of hydraulic drives as a complete system 

[15]. 

Therefore, conducting a systematic analysis of hydraulic 

drive testing processes - that is, considering hydraulic, 

mechanical, and technological systems as a single dynamic 

object and experimentally substantiating their interaction - 

determines the scientific novelty and relevance of this work 

[16]. 

Conclusion. Currently, the chain of modeling, 

experimentation, and operational evaluation is considered the 

primary methodological approach in studying the drives of 

cotton harvester working organs. By simulating the influence 

of external environment in various modes on hydraulic motor 

drives that power the working organs of machine-tractor units 

using an automated test bench, it is possible to significantly 

reduce the testing period and parameter optimization time 

under operational conditions. This is achieved through 

determining and controlling changes in pressure, temperature, 

and viscosity state of the working fluid, which ensures the 
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consistent operation of compatible hydraulic motors and 

maintains a steady working rhythm. 
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