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This test method has been adopted for use by government agencies to replace Method 307 of Federal Test Method Standard No. 791b.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 4. Significance and Use

1.1 This test method covers the determination of the kine- 4.1 Aircraft turbine lubricants, upon standing at low tem-
matic viscosity of aircraft turbine lubricants at low tempera-peratures for prolonged periods of time, may show an increase
ture, and the percent change of viscosity after a 3-h and a 724ih kinematic viscosity. This increase may cause lubrication
standing period at low temperature. problems in aircraft engines. Thus, this test method is used to

1.2 This test method uses the millimetre squared per secorghsure that the kinematic viscosity does not exceed the
(mm?/s) as the unit of kinematic viscosity. For information, the maximum kinematic viscosity in certain specifications for
equivalent cgs unit, the centistokes, is shown in parenthesesircraft turbine lubricants.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the- ApPparatus
responsibility of the user of this standard to establish appro- 5.1 Viscometers, drying tubes, low-temperature bath, ther-
priate safety and health practices and determine the applicamometer, timer, secondary viscosity standard, filter, and clean-
bility of regulatory limitations prior to usefFor specific hazard ing supplies are described in detail in Test Method D 445.

statements, see Section 6. 5.2 Viscometer—The viscometer shall meet the require-
ments of Test Method D 445 and be of the type in which the
2. Referenced Documents sample can be rerun without cleaning the viscometer. Suitable
2.1 ASTM Standards: holders should be used. For convenience it is recommended

D 445 Test Method for Kinematic Viscosity of Transparentthat the viscometer size be chosen to keep the efflux time
and Opagque Liquids (the Calculation of Dynamic Viscos-between 200 and 1000 s.

ity)? 5.3 Drying Tubes—Fit the viscometer openings with drying
E 1 Specification for ASTM Thermometérs tubes filled with indicating silica gel, using cotton at top and
bottom to hold the loosely packed desiccant in place. Provide
3. Summary of Test Method a cross-connection on the viscometer side of the drying tubes

3.1 Kinematic viscosity is measured at low temperature in(which can be closed by a pinch clamp or stopcock while liquid
accordance with Test Method D 445 and at time intervals of 3s being drawn into the efflux bulb) so that the restriction to air
h and 72 h. flow will not cause error. Replace the silica gel when a
lavender color is noticeable.

Note 1—This test method was developed and the precision establishe :
on tests at —53.9°C (~-65°F). It is also applied at —~40°C (-40°F) and may -4 Viscosity Temperature BathThe constant-temperature

be used at other temperatures. Viscosities may be measured and reporfath must be capable of holding several viscometers at once. It
at other intervals as agreed by the contracting parties. must have adequate stirring of the liquid medium (Note 2) and
balance between heat losses such that the bath temperature can
be maintained at the required temperatute 0.03°C
1 This test method is under the jurisdiction of ASTM Committee D-2 on g...o 05<>|:)
Petroleum Products and Lubricantsand is the direct responsibility of Subcommittee™ )

D 02.07on Flow Properties. Note 2—Isopropanol or other clear, low-freezing liquid may be used as
Current edition approved Sept. 15, 1993. Published November 1993. Originally path liquid.

published as D 2532 — 66. Last previous edition D 2352¢1.87
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5.5 Low-Temperature Storage Cabirelf it is desired to 7.2.3 Make the first determination of kinematic viscosity 35
exercise the option described in Note 4 (7.4), a low-min = 1 min after the viscometer is placed in the bath.
temperature storage cabinet or bath shall be provided which leasure the efflux time as specified in Test Method D 445. Be
capable of holding the required temperature with a variatiorcareful that the stopcock or pinch clamp joining each arm of
not to exceed+0.3°C (=0.5°F). the viscometer has been opened to ensure that there is no effect

5.6 Bath ThermometerCalibrated ASTM Kinematic Vis- of the drying tubes on the efflux time.
cosity Test Thermometer such as 73F or 74F conforming to the 7.3 Measure the kinematic viscosity after staigddh at the
requirements as prescribed in Specification E 1. Other calirequired temperature. Without removal of the viscometer from
brated thermometric devices are permissible provided theithe constant-temperature bath, repeat the viscosity determina-
accuracy, precision, and sensitivity are equal to or better thation (7.2.3) at 3 h= 5 min after the completion of the initial
the above thermometers. viscosity determination.

5.7 Secondary Viscosity Standart!s. 7.4 Measure the kinematic viscosity after standing 72 h at

the required temperature. Without removal of the viscometer
6. Procedure for Cleaning Viscometers and Filter Screen  from the constant-temperature bath (Note 4), repeat the viscos-

6.1 Apply air pressure or suction to the viscometer toity determination (7.2.3) at 72 & 5 min after the completion
remove any previous test specimen. Allow the viscometer t®f the initial viscosity measurement (Note 1).
drain for 5 min. _ o _ Note 4—If, for some reason, such as unavailability of operator

6.1.1 Wash the viscometer four times, inside and out, withattention, it becomes difficult or impractical to maintain the temperature of
fresh toluene \Varning—see Note 3) using suction as re- the bath within the specifiett0.03°C (-0.05°F) variations for the entire

quired. Allow the viscometer to drain. time required for completion of the 72-h test, the bath may be put on
) automatic control capable of holding the required temperature0a3°C
Note 3—Warning: Flammable. (+0.5°F). Optionally, the viscometer may be removed from the bath and

6.1.2 Wash the viscometer four times, inside and out, withPlaced in the low-temperature storage cabinet or bath described in 5.5. In
acetone, and allow to drain for 5 min. Then dry with SUCtion_either case, the viscometer shall be retu_rned to condi_tions_of_0.03°C
6.1.3 Clean the viscometer thoroughly by filling it com- (£0.05°F) and held there for at least 35 min before the viscosity is to be
T . . . . measured again.
pletely with glass cleaning solution. Allow to drain for 5 min.
6.1.4 Rinse viscometer inside and out with distilled water8. Calculation

until all traces of the cleaning solution are completely re- g1 calculate the kinematic viscosity as follows:
moved. Allow to drain for 5 min.

6.1.5 Dry in oven at approximately 100°C (212°F). Kinematic viscosity, mrfs(cS = Ct @
6.2 Clean the filter screen by first disassembling the screen, ;o a.

(if practicable). _ _ C = calibration constant of the viscometer at the required
6.2.1 Rinse thoroughly with fresh toluen@/g@rning—see temperature, cSt/s, and

Note 3). _ _ t = efflux time, s.

N 6t-2.??) Rinse thoroughly with fresh acetori®@grning—see 8.2 Report the viscosity in centistokes at 35 min, 3 h, and 72
ote o). h.
6.2.3 Dry in oven at approximately 100°C (212°F). 8.3 Calculate the percent viscosity change as follows:

7. Procedure Viscosity change, percert [100B — A)/A],

. - or [100C — A)/A] )

7.1 For the duration of the test, maintain the bath tempera-

ture at the required temperatuted.03°C (+0.05°F). where
7.2 Charge the clean, dry viscometer as prescribed in Tesf = viscosity at 35 min,

Method D 445. B = viscosity at 3 h, and

7.2.1 Affix the drying tubes and carefully flush the moist C = Viscosity at 72 h.
room air from the viscometer by placing vacuum to the drying - .
tubes. Draw the sample into the working capillary and timingg' Precision and Bias
bulb so as to preclude the possibility of any traces of residue 9.1 Precision—The following criteria should be used for
moisture condensing on the walls of the capillary and timingudging the acceptability of results at a 95 % confidence level.
bulb while the sample cools to test temperature. Moisture must 9.1.1 Repeatability—The difference between successive test
not be allowed to condense on the walls of the workingresults obtained by the same apparatus under constant operat-
capillary and efflux bulb. ing conditions on identical test material would, in the long run,

7.2.2 Place the viscometer in the constant-temperature batt the normal and correct operation of this test method exceed
and vertically align the viscometer if a self-aligning holder hasafter the 35-min period the values shown on the repeatability
not been used. curve in Fig. 1 only in one case in twenty. Differences greater

than this should be considered suspect.

9.1.2 Reproducibility—The difference between two single
and independent test results, obtained by different operators

4Viscosity standards for calibration of viscometers may be purchased at the ki . iff | . . ical ial
Cannon Instrument Co., State College, PA. Calibrated viscometers are als®/Orking In different laboratories on identical test materia

commercially available. would, in the long run, in the normal amwﬂmipsof
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