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This standard is issued under the fixed designation D 2893; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope* 5. Apparatus

1.1 These test methods (A and B) cover the determination of 5.1 Heating Bath or Block thermostatically controlled,
the oxidation characteristics of extreme-pressure fluid lubricapable of maintaining the oil sample in the test tube at a
cants, gear oils, or mineral oils. temperature of 95 0.2°C (Test Method A), or 12% 1.0°C

Note 1—The changes in the lubricant resulting from these test methodgTeSF Method B) fitted with a suitable stirring device to provide
are not always necessarily associated with oxidation of the lubricant® uniform temperature _throughout the b"?lth Qr block, _and large
Some changes may be due to thermal degradation. enough to hold the desired number of oxidation cells immersed

1.2 This standard does not purport to address all of the'" the heating bath or block to a depth of approximately 350

safety concerns, if any, associated with its use. It is the™™" o S
responsibility of the user of this standard to establish appro- di:ﬁfe;l;frs;rggggor;?irr?ﬂ:qcatfa%ljfj 4i dogarcnhmf'tltr:asdlde'th a
priate safety and health practices and determine the applica- gth quirea, ! Wi
bility of regulatory limitations prior to use. slotted _cork .(Note 2) stopper into wh|cr_1 s_haII pe inserted a
glass air delivery tube of 4 to 5 mm of inside diameter. The
2. Referenced Documents length of the air delivery tube shall be such that one end

21 ASTM Standards: reaches to within 6 mm of the bottom of the tube and the other

D 91 Test Method for Precipitation Number of Lubricating end projects 60 to 80 mm from the cork stopper.
Oils? Note 2—New corks should be used for each run.

D 445 Test Method for Kinematic Viscosity of Transparent g 3 Flowmeter one to each test tube, capable of measuring
and O_paque Liquids (and the Calculation of Dynamic4n air flow of 10 L/h with an accuracy af0.5 L/h.
Viscosityf 5.4 Thermomete~ASTM Solvent Distillation Thermom-
E 1 Specification for ASTM Thermometérs eter having a range from 76 to 126°C and conforming to the
requirement for Thermometer 40C as prescribed in Specifica-
. . . Jdion E 1. Alternatively, calibrated thermocouples may be used.
3.1 The oil sample is subjected to a temperature of 95°C 5 5 Ajr Supply—Oil-free, dried air at constant pressure shall
(Test.Method A) or 121°C (Test Method B) in the presence of,,o supplied to each flowmeter.
dry air for 312 h. o 5.6 Air Dryer—Before being supplied to the flowmeters, the
' 3.2 Thg o!l is thgn .teste_d for precipitation number andgir shall be passed through a drying tower packed with
increase in kinematic viscosity. indicating grade of anhydrous calcium sulfate or equivalent.

4. Significance and Use Thg quantity of dessicant should be sufficient to last for the
entire test.

4.1 These test methods have been widely used to measure
the oxidation stability of extreme pressure lubricating fluids,6. Preparation of Apparatus

gear oils, and mineral oils. 6.1 Cleaning of Oxidation Cells-Clean glassware with a
suitable cleaning solutionWarning—Causes severe burns. A
! These test methods are under the jurisdiction of ASTM Committee D02 onreCOgnlzed carcinogen. Strong oxidizer, contact with other

Petroleum Products and Lubricants and is the direct responsibility of SubcommiteEaterial may cause fire. Hygroscropic.)

D02.09 on Oxidation. . . . . .
Current edition approved July 10, 2003. Published September 2003. Originally NOTE 3—While other suitable cleaning solutions are now available, the

approved in 1970. Last previous edition approved in 1999 as D 2893-99. round robin used glassware cleaned with chromic acid. Other cleaning
2 Annual Book of ASTM Standardéol 05.01.
2 Annual Book of ASTM Standardgol 14.03.

3. Summary of Test Method

*A Summary of Changes section appears at the end of this standard.
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solutions such as NoChromix and Micro Clean have been found suitable.
In a referee situation, glassware shall be cleaned by a cleaning solution
satisfactory to all parties involved.

7. Procedure

7.1 Adjust the heating bath to a temperature high enough to
maintain the oil in the desired number of oxidation cells at the
required temperature of 95 0.2°C (Test Method A) or 121
1.0°C (Test Method B). Determine the viscosity at 100°C by
Test Method D 445/IP 71 and the precipitation number by Test
Method D 91, on each sample.

7.2 Pour 300 mL of each oil sample into a test tube and
immerse the test tube in the heating bath so that the heating
medium is at least 50 mm above the level of the oil sample.
Place the corks and air delivery tubes in the test tubes making
sure that the lower ends of the tubes are within 6 mm of the
bottoms of the test tubes.

7.3 Connect the air delivery tubes to the dried air supply
through the flowmeters. Adjust the flow of air to #00.5 L/h.
Check the temperature of the oil samples and the rate of air T v ; y LA S—
flow every hour and make necessary adjustments. Once the oil
samples have reached the desired temperature df 932°C
(Test Method A) or 121+ 1.0°C (Test Method B), initiate the
start of the test.

7.4 Maintain the air flow and bath or block temperature 10 5 1 Repeatability-Duplicate results by the same opera-
constant, checking them periodically for the duration of theyo; shajl be considered suspect if they differ by more than the

test. maximum acceptable difference for repeatability as shown in
7.5 Remove the test tubes from the bath or block 312 h Fig. 1

(13 days) after the start of the test. Mix each oil sample 19 5 5 Reproducibility—The results submitted by each of
thoroughly and test them for viscosity at 100°C by Test Method, |aporatories shall be considered suspect if they differ by

D 445/IP 71 and precipitation number by Test Method D 91. y4re than the maximum acceptable difference for reproduc-
ibility as shown in Fig. 1.

10.3 Precipitation Number, Increase
8.1 Calculate the kinematic viscosity increase as follows:  10.3.1 Repeatability—Duplicate results by the same opera-

MAXIMUM ACCEPTABLE DIFFERENCE FOR PAIRED RESULTS

PERCENT
FIG. 1 Precision Data, Viscosity Increase

8. Calculation

Viscosity increase, %- [(B — A)/A] X 100 1) tor shall be considered suspect if they differ by more than the
maximum acceptable difference for repeatability as shown in
where: o . o Fig. 2.
A = kinematic viscosity on original sample, and 10.3.2 Reproducibility—The results submitted by each of
B = kinematic viscosity after oxidation. two laboratories shall be considered suspect if they differ by
more than the maximum acceptable difference for reproduc-
9. Report

ibility as shown in Fig. 2.
9.1 On the original sample, and on the oxidized sample at 10.4 Bias—The procedure in this test method has no bias
the termination of test, report the precipitation number deterbecause the value of these changes can only be defined in terms

mined in accordance with Test Method D 91. of a test method.
9.2 Report the percent increase in viscosity at 100°C as
determined in Section 8. 11. Precision and Bias (Test Method B)

- . 11.1 Viscosity Increase

10. Precision and Bias (Test Method A) 11.1.1 Repeatability—The difference between successive
10.1 The precision of this test method is not known to haveesults obtained by the same operator with the same apparatus

been obtained in accordance with currently accepted guidelingsnder constant operating conditions on identical test materials

(for example, in Committee D02 Research Report RR:DO2would, in the long run, in the normal and correct operation of

1007). this test method, exceed the flowing values only in one in
10.2 Viscosity Increase twenty:

Repeatability= 0.30X 2)

4 Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR: D02-1150. e

S Supporting data have been filed at ASTM International Headquarters and may © Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR: D02-1007. be obtained by requesting Research Report RR: D02-1539.
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where:
X = the mean value.

11.1.2 Reproducibility—The difference between two single
and independent results obtained by different operators in

41 A . . . . . .
5 different laboratories on identical material would, in the long
Q\,o“’ run, exceed the following values only in one case in twenty:
& Reproducibility= 1.1X 3)

34 <

where:

X = the mean value.
24 Note 4—This precision statement was prepared with data on six oils

tested by six cooperators. The oils covered values of 0-20 % viscosity
increase.

11.2 The precision for the precipitation number was not
1 determined.

11.3 Bias—The procedure in this test method has no bias,
because the value of these changes can only be defined in terms
of a test method.
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ML 12. Keywords
FIG. 2 Precision Data, Precipitation Number Increase 12.1 extreme pressure gear oils; oxidation testing—

petroleum; stability—oxidation; stability—thermal

SUMMARY OF CHANGES

Subcommittee D02.09 has identified the location of selected changes to this standard since the last issue
(D 2893-99) that may impact the use of this standard.

(1) Revised standard to consist of two test methods (Test
Methods A and B), thus recognizing a variation of the
procedures most users ran.

ASTM International 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
if 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 International Headquarters. Your comments will receive careful consideration at a 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



