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Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part O ‘General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 60 methods scheduled to be published in this way in 1982 and 1983, and provides general
information on safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 146 is thus identical with IP 146/82. A previous
edition (IP 146/73) of this IP method was published in AS format as BS 5092* which has now been renumbered and
issued in the BS 2000 series and incorporates the technical and editorial changes made by the IP to the previous edition.
The main change incorporated in this revision is the addition of ‘Option A’ (see 8.5.1) for use on stored samples of
lubricating oil if it is suspected that foam levels may have been increased because of a change in dispersion of the foam
inhibitor. It is intended to issue further revisions when necessary in line with changes that may be made in subsequent
editions of the IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the specific
hazards mentioned in clause 6.

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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Method (identical with 1P 146/82)

1. SCOPE .

1.1 This method of test is intended for the determination of the foaming
characteristics of lubricating oils at specified temperatures. Means of empirically
rating the foaming tendency and the stability of the foam are described.

2. APPLICABLE DOCUMENTS

2.1. ASTM Standards:

D86 Distillation of Petroleum Products?.

D130 Test for Detection of Copper Corrosion from Petroleum Products by the
Copper Strip Tarnish Test?.

D156 Test for Saybolt Color of Petroleum Products (Saybolt Chromometer
Method)*.

D381 Test for Existent Gum in Fuels by Jet Evaporation?.

D484 Specification for Hydrocarbon Dry-cleaning Solvents?.

D1159 Test for Bromine Number of Petroleum Distillates and Commercial
Aliphatic Olefins by Electrometric Titration?.

D1298 Test for Density, Specific Gravity, or API Gravity of Crude Petroleum
and Liquid Petroleum Products by Hydrometer Method?.

E1 Specification for ASTM Thermometers>.

2.2. IP Standards:

IP 17 Colour by the Lovibond Tintometer.

IP 30 Doctor Test.

IP 33 Flash Point by the Abel Apparatus - Petroleum Consolidation Act 1928
Method.

IP 123 Distillation of Petroleum Products.

IP 130 Test for Bromine Number of Petroleum Distillates by Electrometric
Titration.

IP 131 Test for Existent Gum in Fuels by Jet Evaporation.

IP 154 Test for Detection of Copper Corrosion from Petroleum Products by
the Copper Strip Tarnish Test.

IP 160 Test for Density, Specific Gravity, or API Gravity of Crude Petroleum
and Liquid Petroleum Products, Hydrometer Method.

3. SUMMARY OF METHOD

3.1. The sample, maintained at a temperature of 24°C (75°F) is blown with air
at a constant rate for 5 min, then allowed to settle for 10 min. The volume of
foam is measured at the end of both periods. The test is repeated on a second
sample at 93.5°C (200°F), and then, after collapsing the foam, at 24°C (75°F).

4. SIGNIFICANCE

4.1. The tendency of oils to foam can be a serious problem in systems such as
high-speed gearing, high-volume pumping, and splash lubrication. Inadequate
lubrication, cavitation, and overflow loss of lubricant may lead to mechanical
failure. This method is valuable in the selection of oils suitable for such operating
conditions.

5. APPARATUS

5.1. The Foaming Test Apparatus - shown in Fig. 1, shall consist of a 1000 ml
graduated cylinder and an air-inlet tube, shown in Fig. 2, to the bottom of which
is fastened a 25.4 mm (1 in) diameter spherical gas diffuser stone* made of fused
crystalline alumina grain. The cylinder shall have a diameter such that the
distance from the inside bottom to the 1000 ml graduated mark is 360 + 25 mm. It
shall be circular at the top [Note 1] and shall be fitted with a rubber stopper
having one hole at the centre for the air-inlet tube and a second hole off-centre
for an air-outlet tube. The air-inlet tube shall be adjusted so that, when the
rubber stopper is fitted tightly into the cylinder, the diffuser stone [Note 2] just
touches the bottom of the cylinder and is approximately at the centre of the

' Under the standardization procedure of the Society; this method is under:the jurisdiction of the
ASTM Committee D-2 on Petroleum Products and Lubricants. )
In the IP this method is under the jurisdiction of the StandardiZation Committeé.
2 Annual Book of ASTM Standards, Part 23.
* Annual Book of ASTM Standards; Part 25.
* Suitable diffusers may be obtained from the Norton Company, Industrial Ceramics Division,
Worcester, Massachusetts 01606, USA under the designation AX 536, Alundum Porous Stones.
The names of suitable suppliers of diffuser stones in the U.K. may be obtained from The
Institute of Petroleum.

Full document details: BS 2000-146:1983

NOTE to 2.2. See notes to A.2.1 and
A2.2.

NOTES to 5.1. A cylinder complying
with BS 604 is suitable.
The SI unit equivalent to the micron
is the micrometre (pm).

NOTE to footnote 4. Names of suppliers
of suitable diffuser stones are also
available on application, enclosing a
stamped addressed envelope, to Central
Enquiries Section, British dards
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circular cross-section. Diffuser stones shall meet the following specification when
tested in accordance with the method given in Appendix I.

Maximum pore diameter, microns not greater than 80
Permeability at pressure of 250 mm
water, ml of air per min 3000 to 6000

NOTE 1: Graduated cylinders with circular tops may be prepared from cylinders with pouring
spouts by cutting them off below the spouts.
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Fig. 2. Attachment of diffuser stones to air-inlet tubes.

NOTE 2: Diffuser stones may be attached to air-inlet tubes by any suitable means. A
convenient arrangement is shown in Fig. 2.

5.2. Test Baths - shall be large enough to permit the immersion of the cylinder
at least to the 900 ml mark and shall be capable of being maintained at
temperatures constant to £0.5°C (1°F) at 24.5°C (75°F) and 93.5°C (200°F)
respectively. Both bath [Note 3] and bath liquid shall be clear enough to permit
observation of the graduations on the cylinder.

NOTE 3: Heat resistant cylindrical glass jars approximately 300 mm (12 in) in diameter and
450 mm (18 in) in height make satisfactory baths.

5.3. Air Supply - shall be from a source capable of maintaining an air flow rate
of 94+5ml per min through the gas diffuser stone. The air shall be passed
through a drying tower 300 mm in height packed as follows: just above the
constriction place a 20 mm layer of cotton wool, then a 110mm layer of
desiccant, a 40 mm layer of indicating desiccant, a 30 mm layer of desiccant and a
20 mm layer of cotton wool. The cotton wool serves to hold the desiccant in
place. Refill the tower when the indicating desiccant begins to show presence of
moisture. Any type of flowmeter sensitive to the required tolerances may be used
to measure the air flow [Note 4].
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