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ABSTRACT 

In the article considered from the best path physico-chemical properties hydraulic oils. The results of 
laboratory analyze аt studies the hydraulic oils with molybdenum sulfide based additives and 
recommendations for their use. 
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INTRODUCTION 

The reliability of the operation of machines and 

mechanisms and their durability is inextricably 

linked with the use of high-quality lubricants, 

including hydraulic oils. 

In recent years, hydraulic actuators have also 

significantly improved. Modern models of 

hydraulic drives are characterized by low 

weight, increased operating pressures and 

temperatures, reduced gaps between the 

working elements. 

The design of hydraulic drives is constantly 

being upgraded. Along with the modernization 

of hydraulic actuators, the requirements for 

hydraulic oils are becoming tougher: they must 

have a wide range of operating temperatures, 

maintain their working capacity for as long as 

possible and comply with strict environmental 

standards. 

Improvement of hydraulic drives entails a 

change in the composition and quality of 
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hydraulic oils. During operation of the pump in 

the hydraulic system, the oil is heated and 

intensively mixed with air. This leads to oil 

oxidation, an increase in oil viscosity, and an 

accumulation of oxidation products in it. The 

oxidation of oil leads to a change in its 

viscosity, and the products formed during this 

process form precipitates and varnish on the 

surfaces of parts of the hydraulic system. All 

this leads to an increase in energy costs for the 

drive of the hydraulic system. 

The quality of hydraulic oils significantly affects 

the reliability of not only specialized cars but 

also modern construction and road equipment. 

It is therefore very important but a reasonable 

selection and rational use of the hydraulic oils 

and additives to them. 

THE MAIN FINDINGS AND RESULTS 

According to studies, 70% of hydraulic system 

failures occur due to the condition of the oil. Of 

these, 40% are directly related to the 

performance of the oil, 60% are related to the 

purity of the oil. Hydraulic oils with additives in 

the form of dialkyl dithiophosphates of metals, 

ash-free (amine) salts or dithiophosphoric acid 

esters can provide a reduction in the wear of 

hydraulic system elements.  

This article proposes methods for improving 

the operational properties of hydraulic oils 

used for agricultural machinery. Hydraulic oils 

with additives in the form of metal 

dialkyldithiophosphates, ashless (amine) salts 

or dithiophosphoric esters can provide 

reduced wear of hydraulic elements. 

We conducted a study of samples of industrial 

oils, and samples by adding of additives zinc 

dithiophosphate TCD-40 (40-means: 10% zinc, 

20% sulfur, 10% phosphorus). 

Hydrocarbon radicals of such additives contain 

from three to eight ten carbon atoms. The 

characteristic properties of phosphorus-

containing additives is their ability to reduce 

surface wear at moderate loads, and to ensure 

high smoothness of the friction surfaces. The 

presence of a phosphorus atom in the 

composition of zinc dialkylthiophosphate 

increases the antiwear properties of lubricants. 

The antioxidant properties of zinc 

dialkylthiophosphate are determined by the 

presence of thionic sulfur atoms in their 

molecule. 

The mechanism of action of zinc 

dialkylthiophosphate is associated with their 

thermal decomposition and the formation of a 

polymer pellicle on the friction surface and 

interrupt the oxidation chain processes. They 

are able to convert active radicals into inactive 

compounds.  

At high temperatures in the zinc-sulfur-air 

system, the main reactions are between the 

solid phase and the environment. In the course 

of further decomposition, O-S-S alkyl 

trithiophosphate is formed, the interaction of 

which with decomposition products leads to 

the formation of disulfide. The effectiveness of 

extreme pressure is due to the formation of 

zinc disulfide. 

As the object of study were selected: basic oil I-

20(40%) + I-40(60%);I-20(20%) + I-40 (80%)with 

different contents (0.3, 0.5, 0.8%) additives 

TCD-40, which strongly affects the anti-wear 

and extreme pressure properties of oils. In 

table.1 changes in viscosity and flash point of 

oils depending on the percentage 

concentration of additives are given. 
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Influence of the concentration of TCD- 40 on the viscosity and flash point 

of hydraulic oils 
Table1. 

 

Quality of 
indicators 

I-20 (40%) + I-40 ( 60%) I-20 (20%) + I-40 ( 80%) 

TCD - 40 

3% 5% 8% 3% 5% 8% 

Viscosity, mm2/s 

at t = 40C 
28.1 32 35 41.4 46 50 

Temperature 
of flash, o C 

190 200 202 215 224 226 

 
From the results of the analysis was selected 

0.5% content of additives TCD- 40which shows 

the optimum viscosity and flash point. Next 

were determined the physical and chemical 

properties of oils with 5% additive TCD- 40. 

For the experiments, hydraulic oil was analyzed 

by physical and chemical parameters for 

compliance with the requirements and 

standards(Table2.3). 

 

 
Table 2 

Change in physico-chemical characteristics of the tested oil depending on the concentration 
of ТDC-40 

 
 
 
 
 
 
 
 

№ Name of the indicator 

Results of 
experience 

Norm in 
accordance with GOST 

I-20 (40%) + 
I-40 (60%) + 
0,5% TCD- 40 

1 Viscosity, mm2/s   at t = 40C 32 28,8 – 35,2 

2 Density at 20С, g/cm3 0,858 No more than 0.905 

3 Flash point, C 202 200 

4 Pour point, С -33 - 30 to -42 

5 Water content, not more than - traces 

6 Furcontent impurities,% 0,008 No more than 0,015 

7 Alkaline number 0.03 0.03 
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Table 3 

№ 
Name of the 

indicator 

Results of 
experience Norm 

in accordance 
with GOST 

I-20 (20%) + 
I-40 (80%) + 
0,5 % TCD-40 

1 Viscosity, mm2/s   at t = 40C 46 41,4 – 50,6 

2 Density at 20С, g/cm3 0,898 no more than 0,905 

3 Flash point, C 228 224 

4 Pour point, С -33 - 30to -42 

5 Water content, not more than - traces 

6 Furcontent impurities,% 0,008 no more than 0,015 

7 Alkaline number 0.03 0.03 

The results of laboratory studies showed some 

improvement in the operational properties of 

hydraulic oils. In the future, these oils can be 

admitted to the next stage - to operational 

tests on special equipment. 
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