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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 has been accorded the
status of a British Standard. Each method should be read in
conjunction with BS 2000 : Part 0 ‘General introduction’,
which gives details of the BSI/IP agreement for publication
of the series, provides general information on safety pre-
cautions, sampling and other matters, and lists most of

the methods published as Parts of BS 2000. When BS 2000 :
Part 0 was first published in 1982, it included a list of more
than 60 methods intended for publication in the first group
of Parts of BS 2000; it is envisaged that Part O will be
revised from time to time to take account of the
publication of additional methods.

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’, which in 1987, was retitled by the IP as

‘Standard methods for analysis and testing of petroleum

and related products’. BS 2000 : Part 146 : 1990 is thus
identical with IP 146/82 (88). IP 146 was first published

as a British Standard as BS 5092%. BS 5092 was :
subsequently renumbered and issued in the BS %‘OO,Q series. .-

* Now withdrawn.
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The present revision is based on the {P 1989 edition in
which the designation is unchanged, but includes the
following principal changes from the edition used for
BS 2000 : Part 146 : 1983:

(a) a limit on the time in the bath at 93.5 °C before the
test is carried out (see note 6 to 8.1);

(b) a definition of volume of foam to be measured (see
8.2);

(c) the inclusion of the requirements for light petroleum,
60/80 (A.2.2).

It is intended to issue further revisions when necessary
in line with changes that may be made in subsequent
editions of this IP method.

This Part of BS 2000 supersedes BS 2000 : Part 146 :
1983 which is withdrawn.

Caution. Attention is drawn to the safety precautions

mentioned in Part O of this British Standard, clause 6

and the marginal note 2 to A.2,

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 !qgalmgblig\a i
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Method (identical with IP 146/82(88)!)

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 NOTE to clause 2. BS 2000 :
2.1. ASTM Standards: Part 33, 123 and 154 are identical
D86 Distillation of Petroleum Products?. TVOE{P 3T3h 123 and 1.55"_ feSPeCtt}; .
D130 Test for Detection of Copper Corrosion from Petroleum Products by the io 13;‘1308 Cl(;rlre:gg’i 6182;26 0as

Copper Strip Tarnish Test?. BS 5089, BS 4348 (identical
D156 Test for Saybolt Color of Petroleum Products (Saybolt Chromometer with EN 5) and BS 4714 respect-

Method)>. ively. There are no British
D235 Mineral Spirits (Petroleum Spirits) (Dry Cleaning Solvent)?. Standards corresponding to [P 17

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

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?.

El 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 Bromine Number of Petroleum Distillates and Commercial Aliphatic
Olefins by Electrometric Titration.

IP 131 Existent Gum in Fuels by Jet Evaporation.

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

IP 160 Density, Specific Gravity, or API Grav1ty 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.

' 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 Committee.

2 Annual Book of ASTM Standards. Vol 05.01. Documents

3 Annual Book of ASTM Standards. Vol 05.03.
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5. APPARATUS

5.1. The Foaming Test Apparatus - shown in Fig. 1, shall consist of a 1000 ml NOTES to 5.1
graduated cylinder and an air-inlet tube, shown in Fig. 2, to the bottom of which 1. A cylinder complying with
is fastened a 25.4 mm (1 in) diameter spherical gas diffuser stone* made of fused BS 604 is suitable.
crystalline alumina grain. The cylinder shall have a diameter such that the 2. The SI unit equivalent to the
distance from the inside bottom to the 1000 ml graduated mark is 360 + 25 mm. It micron is the micrometre (um).

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
circular cross-section. Diffuser stones shall meet the following specification when
tested in accordance with the method given in Appendix Al.

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.

NOTE to figure 1. The descrip-
CAPILLARY 0-4 DIA X 16 AlR FLOW 89-99 tion ‘Pyrex’ should be taken to
m
| extend to other borosilicate
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Fig. 1. Foaming test apparatus.
NOTE to footnote 4, Names of
suppliers of suitable diffuser
—_— stones are also available on
“ Suitable diffusers may be obtained from the Norton Company, Industrial Ceramics Division, application, enclosing aEstam'ped
Worcester, Massachusetts 01606, USA under the designation AX 536, Alundum Porous Stones. addrfassed envelppe, to Enquiry
The names of suitable suppliers of diffuser stones in the U.K. may be obtained from The Sectlonmmts
Institute of Petroleum. Mi'ton 5 R
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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 20mm layer of cotton wool, then a 110 mm 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].

The total volume of air leaving the foaming test apparatus shall be measured
by a volume measuring device [Note 5] capable of accurately measuring gas
volumes of about 470 ml. The air shall be passed through at least one loop of
copper tubing placed around the inside circumference of the cold bath so that the
volume measurement is made at approximately 24°C (75°F). Precautions must
be taken to avoid leaks at any one point in the system.

NOTE 4: A manometer type flowmeter, in which the capillary between the two arms of the U-
tube is approximately 0.4 mm in diameter and 16 mm in length, and in which n-butylphthalate is
the manometric liquid, is suitable.

NOTE 5: A wet test meter calibrated in hundredths of a litre is suitable.

5.4. Timer - any timing device graduated and accurate to 1 sec or better may

be used.

5.5. Thermometer - having a range shown below and conforming to the NOTE to 5.5. The detailed
requirements as prescribed in ASTM specifications E1 or specifications for IP requirements for IP thermometers
thermometers: are given in BS 2000 Part 0:

Addendum 1.

Thermometer number
Temperature range

ASTM IP
—20to +102°C 12C 64C
~5to +215°F 12F 64F
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