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c=1.0038/t

where:

¢ = the calibration constant of the viscometer with water at
20°C, cSt/s (mm?/s?), and

t = efflux time, s.

8.12 Repeat the operations described in 8.1 to 8.8 with a
second master viscometer having a constant not greater than
0.003 cSt/s? (mm?/s?).

Note S—Normally master viscometers are calibrated and used in the
same location. If subsequently the viscometer is used at a laboratory
other than the calibrating one, the ¢ constant should be corrected for the
difference in the acceleration of gravity, g at the two locations as follows:

2 =(8J8) X ¢
where:
¢;and g, = the calibration constant and gravity at the new locations,
and
¢ and g, = the calibration constant and gravity at the original loca-
tion.

Certificates for viscometers should state the value of g at the location
of the calibrating laboratory. Failure 10 correct a viscometer constant for
change of gravity can result in errors as high as 0.2 %, which is twice the
error permitted between checks in this test method.

9. Calibration of Viscosity Oil Standards at 40°C
9.1 Choose an oil with a kinema_tic \{iscosity of apou_t 3

ACetn fan 21N _a ANOA TR .

TABLE 1t Density of Moist Air4

Termperawre “¢ Uensity, g/mL
—54 0.00162
—40 0.00150

0 0.00128
20 0.00120
25 0.00118
40 0.00113
60 0.00105

100 0.00094

“Tnese gensiues assume an atmosphenc pressure of 760 mm and, at 20°C
and above, a dew point of 150°C (the mean of an anticipated 5 to 25°C).

where:

¢, = buoyancy correction expressed as a fraction of the
driving head.

day = density of moist air at 20°C (0.00120 g/mL),

d,”® = density of water at 20°C (0.998 g/mL),

d,r = density of moist air at the test temperature in g/mL
(see Table 1), and

d,r = density of oil in g/mL at the test temperature.

10.1.2 Determine the density of the oil standard at 40°C

in accordance with Test Method D 1480.® Alternatively,

determine the specific gravity of the oil at some convenient

temperature and obtain the specific gravity at 40°C in

accordance with Standard D 1250. Specific gravity is close

enough to density for the purposes of this correction.
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FIG. 2 Ubbelohde Master Yiscometer

13.2 Repeatability—The difference between two test re-
sults, obtained by the same operator with the same apparatus
Under constant operating conditions on identical test mate-
nal would in the long run, in the normal and correct
UD-?rmi-an of this test method, exceed 0.1 % of their mean
By in | case in 20,

T3

13.3 Reproducibility—The difference between two singl
and independcnt test results, obrained by different operator
working in different laboratones on identical test materia
would, in the long run, in the normal and correct operatiol
of this test method, exceed 0.35 % of their mean only in
case in 200,

13.4 Bras—Since there 15 no accepted reference matena
suitable for determining the bias for the procedure in Tes
Method D 2162, no statement on bias is being made,



¢ o 2162

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
i not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at @ meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 1916 Race St., Philadeiphia, PA 19103.
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