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ABSTRACT

	 This article presents the dependence of dynamic temperature viscosity and shear rate 
for rapeseed oils used as biodegradable lubricant and SAE 10W. The studied rheograms show 
the dependence of the dynamic shear rate viscosity as well as the dependence of the dynamic 
temperature viscosity. From the rheograms there is a decrease in the dynamic viscosity with 
temperature and shear rate for the two oils. The dynamic viscosity of rapeseed oil is most strongly 
influenced by the shear rate compared to the studied SAE 10W oil. The rheological behavior of 
rapeseed and mineral oil SAE 10W was studied with the Haake VT 550 viscometer at temperatures 
between 40 and 1000C.
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Introduction

	 One of the most difficult problem facing 
humanity today seems to be energy. Most of the 
energy comes from natural resources, such as 
natural gas, oil, coal, etc. Crude oil is the most 
important source of energy we have today, from 
which it is obtained: gasoline, diesel, kerosene, 
kerosene and other products used for locomotion 
and heating1. Increasing demand for fuel and 
irrational exploitation of deposits have led to 
depletion of oil reserves, generating supply gaps 
and fluctuating market prices2. Due to the depletion 
of crude oil resources and exhaust fumes from 
internal combustion engines and especially diesel 
engines, the interest in alternative fuels is growing 

today. Depletion of deposits and environmental 
degradation are realities that put strong pressure 
on companies and governments to improve the 
situation. From this perspective, the transition from 
fossil fuels to alternative ones is a great challenge 
of our age, and its realization can be done only with 
a thorough scientific research in which researchers 
from all fields involved participate. 

	 Vegetable oils are considered alternative 
fuels because they can be easily regenerated and 
have diesel-like properties. Vegetable oils contain 
small amounts of mono- and diglycerides and free 
fatty acids. The advantages of vegetable oils are 
regenerability, biodegradability and the fact that the 
exhaust gases contain few harmful substances3. 
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From the multitude of vegetable oils, rapeseed oil is 
important because it can be converted into biodiesel4, 
mixed with diesel5 or injected as such into the engine6. 
The viscosity of vegetable oils can be reduced by: 
transesterification (alcoholization with short chain 
alcohols), pyrolysis (thermal cracking), dilution with 
less viscous liquid fuels (diesel or ethanol) and 
emulsification (microemulsification) with surfactants7.

	 This article presents the study of the 
rheological behavior of SAE 10W oil compared to 
rapeseed oil used as a biodegradable lubricant8-12.

Material and methods

	 The rheological behavior of rapeseed oil 
and SAE 10W oil was determined using a Haake 
VT 550 viscoester, at temperatures between 40 and 
1000C over the entire range of shear speeds using 
the HV1 viscose sensor.

Results and discussion

	 Figures 1-3 show the dependence of the 
dynamic viscosity versus shear rate at temperatures 
400C, 500C and 600C. As can be seen from the 
graphs, SAE 10W oil has a higher viscosity at the 
temperatures at which it was studied, compared 
to rapeseed oil at the same temperatures. This is 
explained by the fact that SAE 10W oil has the 
following chemical composition: 75% saturated 
hydrocarbons, 20.55% aromatic hydrocarbons and 
4.42% resins have a higher viscosity.

	 The composition of rapeseed oil in acids 
is as follows: 61% oleic, 21% linoleic, 11% -linoleic, 
4% palmitic, 2% stearic and 0.01% erucic.
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Fig. 1. The dependence h versus g at temperatures 400C 
for oil SAE 10W and oil rapeseed
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Fig. 2. The dependence h versus g at temperatures 500C 
for oil SAE 10W and oil rapeseed

Fig. 3. Dependence h versus g at temperatures 600C 
for oil SAE 10W and oil rapeseed
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	 Figures 4 and 5 show the temperature 
viscosity dependence with temperature for SAE 
10W oil and rapeseed oil. There is a decrease in 
the dynamic viscosity with temperature for both 
SAE 10W oil and rapeseed oil. In the two cases, 
straight lines with different spots are obtained at 
shear speeds of 3.3 s-1 and 6 s-1. SAE 10W oil has 
a higher slope compared to rapeseed oil used in 
biodegradable lubricant13-16.
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Fig. 4. The dependence h versus toC at shear rate 3.3 s-1

 for oil SAE 10W and oil rapeseed
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Fig. 5. The dependence versus toC at shear rate 6 s-1 
for oil SAE 10W and oil rapeseed
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	 The dynamic viscosities of both oils are 
strongly influenced by the shear rate and the 
temperature. At high shear rates the viscosities of 
both oils decrease less.

Conclusion

	 The dynamic viscosity of the two studied 
oils decreases with temperature and shear rate 
due to the fact that these oils have different 
chemical composition. For the analyzed oils, 
the dynamic viscosity of rapeseed oil is more 
strongly influenced by the shear rate compared 
to SAE 10W oil.
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