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drawn to smooth or average the results. In no 
case did the computed value of J.I. deviate by 
more than 1 percent from the value read from the 
curve which was drawn through the same pres­
sure ordinate. In compiling the data of Table I, 
only three ' figures have been considered as 
significant. 

DISCUSSED RESULTS 

The data of Table II show significant differ­
ences for the viscosity of the three oils under 
pressure. Perhaps one of the most striking is the 
viscosities of the oils at 130°F at a pressure of 
26,000 Ib. / in.2 ; at atmospheric pressure the oils 
have a matched viscosity of 0.4 poise but at the 
higher pressure the change amounts to a 25-fold 
increase for the Pennsylvania sample, a 35-fold 
increase for the Oklahoma sample, and an in­
crease greater than 100-fold for the California oil. 
Further inspection of Table II shows that, like­
wise, the data at 1000 and 210.2°F indicate that 
the effect of pressure is the greatest on the 
viscosity of the California oil and the least for the 
Pennsylvania oil. Assuming that the California 
oil is of more complicated composition from the 
standpoint of viscosity, due to the probable 
greater number of ring compounds or cyclo­
paraffins (C"H 2 .. ), it is not surprising that the 
effect of pressure is greatest for this sample. It 
has been previously mentioned that the viscosity 
of liquids under pressure is a strong function of 
composition and one must admit that the vis­
cosity effects in these oils are exceedingly compli­
cated due to the corresponding complication of 
chemical makeup or structure. 

The second order effects are: that of pressure 
on the average temperature coefficient of vis­
cosity, and that of temperature on the average 
pressure coefficient of viscosity. Considering the 
effect of pressure on the temperature coefficien t of 
viscosity computed between 1000 and 210.2°F, 
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it has been found that for th~ Pennsylvania oil an 
increase of 20,000 Ib. / in. 2 increases the coefficient 
by 5 percent, for the Oklahoma sample an 
increase of 18,000 Ib. / in. 2 increases the coefficient 
by 7.8 percent, and in the case of the remaining 
oil, the increase amounts to 10 percent for a 
pressure difference of only 14,000 Ib./in. 2• Noll' 
the effect of temperature on the iJressure coeffi­
cient of viscosity, averaged over 10,000 Ib. / in. 2, 

is more noticeable although the changes occur in 
the same order; an increase of 1l0.2°F decreases 
the pressure coefficient by 18 percent for the 
Pennsylvania oil, 53 percent for the Oklahoma 
oil, and 76 percent for the California oil. Quali­
tatively, these oils show the same abnormality as 
pure liquids at high pressures in the relative 
change of viscosity with temperature,S most 
temperature effects being less at high pressures 
due to the constraining action of the high pres­
sure on the normal thermal agitation in the 
liquid. These considerations show clearly that the 
influences of temperature and pressure on the 
first order effects of viscosity are correspondingly 
greater for the California oil than for the 
Pennsylvania oil. 

In conclusion, it may be said that the changes 
of viscosity of these oils are remotely connected 
with the volume changes that occur in the 
pressure range of these experiments. For a 
pressure of 28,400 Ib. / in. 2 at 210°F the change of 
volume of these oils is about 10 percent, as 
contrasted to a change of viscosity which may be 
as high as 80-fold. It has been shown l2 with the 
available data on volume and viscosity that 
Batschinski's relation, which states that viscosity 
is a function of volume alone, is not valid for fluid 
lubricants at high pressures. The data of this 
paper likewise show the invalidity of the relation 
when viscosity is found as a function of volume. 

12 R. B. Dow, Physics 6, 270 (1935) . 
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