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1. Introduction – Lubricant is any substance interposed between two surfaces in order to reduce friction 

and / or wear between them. The lubricant is a body interposed between the surfaces of the rubbing joint. 

It may be naturally present or may be intentionally brought in to reduce 

friction and wear or to remove heat generated by friction, [1]. From the 

point of view of origin, there are mineral, synthetic and lubricants of plant 

or animal origin [1]. 

 

 Until the nineteenth century, the basic components used in the 

manufacture of lubricants were vegetable oils and animal fats. They were 

compatible with the environment and biodegradable. Thus, as early as 2500 

BC, the Egyptians found that vegetable oil reduced friction if applied under 

the soles of sleds carrying heavy stones for the construction of pyramids. 

Also in the Greco-Roman period, vegetable oils were used to reduce 

friction. In the southern countries, poppy or olive oils were used, while in the northern regions rapeseed 

oil was used [2]. 

 Vegetable oils are obtained from the seeds of oilseeds, textile-oilseed plants and from various 

oilseeds. The most widespread oil plants are: sunflower (Helianthus annuus) (Russia, Argentina, 

Romania), soybean (Glycine hispida) (China, USA, Russia), rapeseed (Brassica napus) (India, China, 

Canada, Poland), castor bean (Ricinus communis) (USA, Italy, Turkey, France, Romania) and peanuts 

(Arachis hypogaea) (India, China, Mexico, Spain, Italy). Other sources of vegetable oils include cotton, 

corn, olives, saffron, flax, palm, coconut, tungsten etc. [2]. 

 

2. Experimental - The rheological behaviour of oils ( soybean, corn, oilve and rapeseed) was determined 

using a Haake VT 550 Viscotester developing shear rates ranging between 3 and 120 s-1 and  measuring 

viscosities from 104 to 106 mPa.s when the HV1 viscosity sensor is used. The temperature ranged between 

313 and 373K. The accuracy of the temperature was   0.1oC. 

 

3. Results and Discussion - The viscosity decreases with increasing shear rate (Fig. 1 and 2). The 

decrease in viscosity is much more pronounced at low shear rates. As the shear speed increases, relatively 

small decreases in dynamic viscosity are observed. 

Analyzing the graphs in Figures 1 and 2 it can be observed: in the case of 

soybean oil tested at 30 ° C, a decrease of dynamic viscosity by 29.88% over 

the entire range of shear rates, for the same test conditions, the viscosity of 

the oil maize decreased by 26.83%; in the case of rapeseed oil a decrease 

with 24.27% of the dynamic viscosity was observed and for the olive oils 

the dynamic viscosity decreased by 25.1%. Of the vegetable oils analyzed, 

the dynamic viscosity of rapeseed oil is most strongly influenced by the 

shear rate, followed by that of olive oil, corn oil and soybean oil. For the test 

temperature of 90 ° C a decrease of the dynamic viscosity by 44.26% is 

observed in the case of soybean oil, the viscosity of the corn oil decreased 

by 42.87%; In the case of olive oil, a decrease of 43.88% was observed. 

 

4. Conclusions – The dynamic viscosity of the studied oils decreases with temperature and shear rate due 

to the fact that these oils have similar chemical composition. Of the vegetable oils analyzed, the dynamic 

viscosity of rapeseed oil is most strongly influenced by the shear rate, followed by that of olive oil, corn 

oil and soybean oil. 
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Figure 1. Dependence dynamic 

viscosity versus shear rate at temperature 

300C 

 
Figure 2. Dependence 

dynamic viscosity versus shear rate 

at temperature 900C 

 

 


