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Foaming Characteristics of Lubricating Oils  *

This standard is issued under the fixed designation D 892; 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.

This standard has been approved for use by agencies of the Department of Defense.
This test method has been approved by the sponsoring committees and accepted by the cooperating societies in accordance with
established procedures.

1. Scope 3.1.2 foam n—in liquids, a collection of bubbles formed in
1.1 This test method covers the determination of the foamthe liquid or on (at) its surface in which the air (or gas) is the

ing characteristics of lubricating oils at 24°C and 93.5°C.Mmajor component on a volumetric basis.
Means of empirically rating the foaming tendency and the 3.1.3entrained air (or gas) n—in liquids, a two-phase

stability of the foam are described. mixture of air (or gas) dispersed in a liquid in which the
1.2 The values stated in acceptable S| units are to b¥olume of the liquid is the major component.
regarded as the standard. 3.1.3.1 Discussior—The air (or gas) is in the form of

1.3 This standard does not purport to address all of thediscrete bubbles of about 10 to 1000 um in diameter. The
safety concerns, if any, associated with its use. It is thdubbles are not uniformly dispersed. In time they tend to rise
responsibility of the user of this standard to establish appro-t0 the surface to coalesce to form larger bubbles which _break_ or
priate safety and health practices and determine the applicaform foam. Subsurface coalescence can also occur, in which
bility of regulatory limitations prior to useFor specific hazard ¢ase, the bubbles rise more rapidly.

statements, see Sections 7, 8, and 9.1.1. 3.1.4 lubricant n—any material interposed between two
surfaces that reduces the friction or wear between them.
2. Referenced Documents D 4175 -88
2.1 ASTM Standards: 3.1.4.1 Discussior—In this test method, the lubricant is an
D 445 Test Method for Kinematic Viscosity of Transparent 0l which can or can not contain additives such as foam
and Opaque Liquids inhibitors. _ _ -
D 4175 Terminology Relating to Petroleum, Petroleum 3.1.5maximum pore diametem—in gas diffusion the
Products, and Lubricarits diameter a capillary of circular cross section which is equiva-
E 1 Specification for ASTM Thermometérs lent (with respect to surface tension effects) to the largest pore
E 128 Test Method for Maximum Pore Diameter and Per-Of the diffuser under consideration. o .
meabmty of R|g|d, Porous Filters for Laboratory Use 3.1.5.1 Discussior—The pore dimension is eXpressed n
micrometres in this test method.
3. Terminology 3.1.6 permeability n—in gas diffusion the flow of gas,
3.1 Definitions: through the gas diffuser.
3.1.1 diffuser, n—for gas a device for dispersing gas intoa  3.1.7 Discussior—In this test method, the permeability is
fluid. measured at a pressure of 2.45 kPa (250 mm of water) in
3.1.1.1 Discussior—In this test method the diffuser may be Millilitres per minute.
made of either metallic or non-metallic materials. 3.2 Definitions of Terms Specific to This Standard:

3.2.1 dynamic bubblen—the first bubble to pass through
and escape from the diffuser followed by a continuous succes-

1 This test method is under the jurisdiction of ASTM Committee D02 on _: : : : :
Petroleum Products and Lubricants and is the direct responsibility of Subcommitteglon of bubbles when testing for the maximum pore diameter in

D02.06 on Analysis of Lubricants. Annex Al.

Current edition approved Jan. 10, 2002. Published March 2002. Originally 3.2.1.1 Discussior—When a diffuser is immersed in a
published as D 892 —46. Last previous edition D892-01. _liquid, air can be trapped in the pores. It can escape eventually
In the IP, this method is under the jurisdiction of the Standardization Committee. . . . .

2 Annual Book of ASTM Standardol 05.01. Or as soon as a pressure is applied to the diffuser. When testing
3 Annual Book of ASTM Standardgol 05.02. for maximum pore diameter (Annex Al) the escape of such
4 Annual Book of ASTM Standardéol 14.03. bubble shall be ignored.

5 Annual Book of ASTM Standardgol 14.02.
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FIG. 1 Foaming Test Apparatus

3.2.2 foam stability n—in foam testing, the amount of foam a 25.4-mm (1-in.) diameter spherical gas diffuser stanade
remaining at the specified time following the disconnecting ofof fused crystalline alumina grain, or a cylindrical metal
the air supply. diffuser’ made of sintered five micron porous stainless steel

3.2.2.1 Discussior—In this test methodfoam stability is ~ (Note 1). The cylinder shall have a diameter such that the
determined from measurements made 10 minl0 s after distance from the inside bottom to the 1000-mL graduation
disconnecting the air supply. mark is 360+ 25 mm. It shall be circular at the top (Note 2)

323f ing tend in f JARRO N 1B and shall be fitted with a rubber stopper having one hole at the
.5 foaming tendencyn—in foam testing, the amount of - oo o £5r the air-inlet tube and a second hole off-center for an

foam determined from measurements made immediately aft%rir-outlet tube. The air-inlet tube shall be adjusted so that, when

the cessation of air flow. the rubber stopper is fitted tightly into the cylinder, the gas
diffuser (Note 3) just touches the bottom of the cylinder and is
approximately at the center of the circular cross section. Gas

4.1 The sample, maintained at a temperature of 24°C (75°Hiffusers shall meet the following specification when tested in
is blown with air at a constant rate for 5 min, then allowed toaccordance with the method given in Annex Al:

4. Summary of Test Method

settle for 10 min. The volume of foam is measured at the en%haximugyl_pore diameter, L;n; 45 kPa (250 mm) N0t3 %roeoater Gtggg 80
H H meability at pressure of 2. a mm) water, to
of both periods. The test is repeated on a second sample at,"; Jiimin
93.5°C (200°F), and then, after collapsing the foam, at 24°C _ o _ i
(75°F) Note 1—Gas diffuser permeability and porosity can change during use;

therefore, it is recommended that diffusers be tested when new and
o periodically thereafter preferably after each use.
5. Significance and Use Note 2—Graduted cylinders with circular tops can be prepared from

. . cylinders with pouring spouts by cutting them off below the spouts. The
5.1 The tendency of ails to foam can be a serious PfOb'e”aut surface is to be smoothed before use by fire polishing or grinding.

in systems such as high-speed gearing, high-volume pumping,Note 3—Gas diffusers may be attached to air-inlet tubes by any
and splash lubrication. Inadequate lubrication, cavitation, anduitable means. A convenient arrangement is shown in Fig. 2.

overflow loss of lubricant can lead to mechanical failure. This g 2 Test Bathslarge enough to permit the immersion of the

test method is used in the evaluation of oils for such operatingyjinder at least to the 900-mL mark and capable of being
conditions.

6. Apparatus 6 Suitable diffuser stones can be obtained from the Norton Co., Industrial
) ] ) o Ceramics Div., Worcester, MA 01606, under the designation AX536, Alundum
6.1 Foaming Test Apparatyshown in Fig. 1, consisting of porous spheres.

a 1000-mL graduated cylinder fitted with a heavy ring to 7 Suitable metal diffusers can be obtained from Petrolab Corp., 874 Albany-

he b d ir-inl b he b haker Road, Latham, NY 12110 under the designation M13-0653. The names of
overcome the buoyancy, and an air-inlet tube, to the bottom uitable suppliers of diffuser stones and metal diffusers in the United Kingdom may

which is fastened a gas diffuser. The gas diffuser can be eith@e obtained from the Institute of Petroleum.
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FIG. 2 Attachment of Gas Diffusers to Air-Inlet Tubes

maintained at temperatures constant to 0.5°C (1°F) at 24°Connected below the cylinder. When the test is started, air will flow into
(75°F) and 93.5°C (200°F), respectively. Both bath (Note 5)he cylinder, displacing the water. At the end of the test, the volume of air

and bath liquid shall be clear enough to permit observation o the cylinder is measured by equalizing the water levels inside and
outside the cylinder. Alternatively, the total volume of air passed would be

the graduatlons on the Cylmder' the difference between the final and the initial volumes of water in the

Note 4—Air baths may also be utilized for heating purposes. Limited Cylinder.
data has shown that both ||qu|d and air baths give equiva|ent results. Note 8—A wet test meter calibrated in hundredths of a litre is suitable.

However, the precision estimates given in Section 13 are based on using 6 4 Timer, graduated and accurate t s orbetter.
only liquid baths?. 6.5 Thermometer having a range as shown below and

Note 5—Heat-resistant cylindrical glass jars approximately 300 mm R ina to th . t ibed in S ificati
(12in.) in diameter and 450 mm (18 in.) in height make satisfactory bathscONTOrMINg 10 the requirements as prescribed in Speciication

. PAd AR . E 1 or specifications for IP thermometers:
6.3 Air Supply from a source capable of maintaining an air

. . . Te Th
flow rate of 94+ 5 mL/min through the gas diffuser. The air en;girgéure ej{g‘;r;‘fte“ No. IP
shall be passed through a drying tower 300 mm in height -5 to 215°F 12F 64F
-20 to 102°C 12C 64C

packed as follows: just above the constriction place a 20-mm
layer of cotton, then a 180-mm layer of indicating desiccant (
and a 20-mm layer of cotton. The cotton serves to hold thg - Reagents and Materials

desiccant in place. Refill the tower when the indicating 7.1 Purity of Reagents-Reagent grade chemicals shall be
desiccant begins to show presence of moisture. A f|0wmeté|lsed in all cases. Unless indicated OtherWise, it is intended that

sensitive to the required tolerances can be used to measure thiéreagents conform to the specifications of the committee on
air flow (Note 6). Analytical Reagents of the American Chemical Society where
, ) ) such specifications are availa§i©ther grades may be used,
Note 6—A manometer type flowmeter, in which the capillary between y,\\;iqe it s first ascertained that the reagent is of sufficiently
the two arms of the U-tube is approximately 0.4 mm in diameter and 1€_. h ity t it it ithout | ing th f
mm in length, and in whic-butylphthalate is the manometric liquid, is Igh purty . 0 perml Its use without lessening the accuracy o
the determination.

suitable.
. : : 7.2 Acetone—(Warning—Extremely flammable, vapors
6.3.1 The total volume of air leaving the foaming testCan cause a flash fire).

apparatus shall be measured by a vplume measuring deV|ce7_3 Compressed Ajrhydrocarbon free and dry to a dew
(Note 8) capable of accurately measuring gas volumes of abo tOint of — 60°C or lower

470 mL. The air shall be passed through at least one loop '

copper tubing placed around the inside circumference of the Note 9—If the source of compressed air is ensured to the stated
cold bath so that the volume measurement is made at approx§pecifications, the drying tower in 6.3 may not be necessary.

mately 24°C (75°F). Precautions are to be taken to avoid leaks 7.4 Heptane—(Warning—Flammable, vapor harmful).

at any point in the system.

Note 7—Alternatively a 1 Lcylinder (with 10 mL graduation marks)
full of water is inverted in a tall, large beaker also filled with water. There Reagent Chemicals, American Chemical Society Specificatiomerican
should be no air bubbles inside. Air leaving the copper loop in the bath I%Ihemical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, sAealar Standards for Laboratory
Chemicals BDH Ltd., Poole, Dorset, U.K., and thénited States Pharmacopeia
8 Supporting data has been filed at ASTM International Headquarters. Requesind National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockuville,
RR: D02-1516. MD.
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