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Summary 
Viscosity profiles as a function of shear rate at room temperature are presented for new and used samples of 
0W-20 engine oil.  The results demonstrate how viscosity measurements can be used to determine the quality 
of motor oil after use.  Although this study focuses specifically on automotive motor oil, the results are 
applicable to other types of industrial oils and lubricants as well. 
 
Introduction 
Motor oil is used to reduce the friction and wear on moving parts in internal combustion engines.  The 
performance of a given motor oil is heavily influenced by its viscosity.  Because of this, oils are graded by the 
Society of Automotive Engineers (SAE) according to their viscosity profiles.  In this study, 0W-20 oil is 
measured.  The ‘0W’ refers to the SAE viscosity grade of the oil at cold temperatures, and ‘20’ refers to its 
viscosity grade at hotter temperatures. 
 
Oil degrades during use due to heat, mechanical work, and contamination.  The degradation decreases the 
viscosity, which reduces the ability of the oil to lubricate the engine.  This increases mechanical wear on the 
moving parts making it easier for the engine to overheat.  Regular oil changes are therefore an important 
part of automotive maintenance.  It is typically recommended to change the oil every 5,000-10,000 miles of 
driving. In this study, the effect of 6000 miles of driving on the viscosity of 0W-20 oil is measured with the 
microVISC. 
 
Experiment 
Two samples of 0W-20 engine oil were obtained.  One sample was new and the other was used in a 
Honda CRV for 6000 miles of driving.  The used sample was filtered to prevent impurities from clogging 
the viscometer.  Viscosity measurements were performed on the microVISC with a B10 chip (flow 
channel depth = 100μm, Pmax = 40kPa.)  A shear rate sweep from 100 to 1400 s-1 was performed at 
room temperature, (~ 25°C).  All measurements were conducted on one pipette for each sample. 360μL 
of sample was needed to conduct 8 measurements of the new oil, and only 190μL of sample was 
needed for 5 measurements of the used oil.  Measurements of new oil at 100, 500, and 1400 s-1 were 
repeated to confirm the precision of the microVISC viscosity measurements. 
 
 
 
 
 

http://www.rheosense.com/applications


        Viscosity measurement to quantify motor oil degradation ○ APP30 (7-18) | Page 2 
 

 
 

Viscosity Data and Discussion 

 
Figure 1:  Viscosity (mPa-s) versus shear rate (1/s) for new and used samples of 0W-20 motor oil. 
 

The viscosity measurements for each oil sample are shown in Figure 1.  The viscosity of the new oil was 
about 77mPa-s and the viscosity of the used oil was about 61mPa-s. Both samples demonstrated Newtonian 
behavior as the viscosity did not change with shear rate.  The differences between repeated measurements 
of the new oil were between 0.27% (500 s-1) and 1.1% (1400 s-1), demonstrating the repeatability of 
viscosity measurements with the microVISC. 

After being used for 6000 miles of driving, the viscosity of the 0W-20 oil decreased by 16mPa-s, or about 
21%.  The reduction in viscosity is attributed to degradation of additives in the oil, which include viscosity 
index improvers.  The results indicate that viscosity measurements can be used to determine the quality of 
motor oil.  

Concluding Remarks 

The microVISC was used to measure the viscosity of new and used 0W-20 motor oil.  The results indicated 
that after 6000 miles of driving a 21% decrease in oil viscosity was observed.  
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