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BS 2000 : Part 50 : 1993

Foreword

This British Standard, having been prepared under the direction of the Petroleum
Standards Policy Committee, was published under the authority of the Standards
Board and comes into effect on 28 February 1993.

This British Standard supersedes BS 2000 : Part 50 : 1985, which is withdrawn.

In accordance with BSI procedure this Standard was made available for public
comment as 92/56097 DC.

BS 2000 comprises a series of test methods for petroleum and its products that are
published by the Institute of Petroleun (IP) and have been accorded the status of a
British Standard. Each method should be read in conjunction with the preliminary
pages of 'IP Standard methods for analysis and testing of petroleum and related
products' which gives details of the BSI/IP agreement for publication of the series,
provides general information on safety precautions, sampling and other matters, and
lists the methods published as Parts of BS 2000.

The numbering of the Parts of BS 2000 follows that of the corresponding methods
published in "IP Standard methods for analysis and testing of petroleum and related
products'. Under the terms of the agreement between BSI and the Institute of
Petroleum, the revised version of BS 2000 : Part 50 will be published by the IP (in
*Standard methods for analysis and testing of petroleum and related products' and as
a separate publication). BS 2000 : Part 50 : 1993 is thus identical with IP 50/88.
Square brackets marked in the margin of this IP Standard indicate text that differs
from the previous edition.

Compliance with a British Standard does not of itself confer immunity from legal
obligations.
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Determination of cone penetration of lubricating

grease’

This standard does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and heaith practices and
determine the applicability of regulatory limitations.

1. SCOPE

1.1. This method covers four procedures for
measuring the consistency of lubricating greases by
penetration of a standard cone. This method includes
procedures for the measurement of unworked,
worked, prolonged worked, and block penetrations.
Penetrations up to 475 may be measured.
Undisturbed penetrations are described in the
Appendix.

NOTE 1: The National Lubricating Grease Institute has

classified greases according to their consistency as measured by the
worked penetration. The classification is as follows:

Worked penetration
NLGI grade range

445 to0 475
400 to 430
355 to 385
310 to 340
265 to 295
220 to 250
175 to 205
130 to 160

85to 115

NOTE 2: The procedure for the measurement of penetration of
trolatum is described in Method ASTM D937-IP 179, Test for
enctration of Petrolatum.?

1.2. Unworked penetrations do not generally
represent the consistency of greases in use as
effectively as do worked penetrations. The latter are
usually preferred for inspecting lubricating greases.

1.3. Penetrations of block greases can be obtained
on those products which are sufficiently hard to hold
their shape. These greases generally have
penetrations below 85.

2. SUMMARY OF METHOD

2.1. The penetration is determined at 25°C by
releasing the cone assembly from the penetrometer
and allowing the cone to drop freely into the grease
for S seconds.

'This method is under the jurisdiction of the ASTM Committee
D-2 on Petroleum Products and Lubricants.

In the 1P, this method is under the jurisdiction of the
Standardization Committee.
2Annual Book of ASTM Standards, Vol. 05.01.

IP Methods for Analysis and Testing, Part 1, Volume 1.

3. SIGNIFICANCE

3.1. Worked penetrations may be used to establish
the consistency of lubricating greases within the
NLGI consistency grades shown in Note 1. The
change in worked penetration results of a grease after
prolonged working are believed to be a measure of its
shear stability, under the conditions of the test. All
four test procedures are widely used for specification
purposes, however no correlation with field service
has been established.

4. DEFINITIONS

4.1. Penetration of lubricating grease is the depth,
in tenths of a millimeter, that a standard cone
penetrates the sample under prescribed conditions of
weight, time, and temperature.

4.2. Working is the subjection of a lubricating
grease to the shearing action of the standard grease
worker.

4.3. Unworked Penetration is the penetration at
25°C of a sample of lubricating grease which has
received only minimum disturbance in transferring to
a grease-worker cup or dimensionally equivalent
container.

NOTE 3: The Fenctrations of soft greases are dependent upon
the diameter of the container. Therefore, greases having
undisturbed and unworked penetrations above 265 should be
tested in containers having the same diameter limitations as those
of the worker cup. The results on greases having penetrations

below 265 are not significantly affected if the diameter of container
exceeds that of the worker cup.

4.4, Worked Penetration is the penetration of a
sample of lubricating grease after it has been brought
to 25°C and then subjected to 60 double strokes in a
standard grease worker, and penetrated without
delay.

4.5. Prolonged Worked Penetration is the
penetration of a sample of lubricating grease after
being worked more than 60 double strokes in a
standard grease worker at a temperature of 15 to
30°C. After the prescribed number of double strokes
the worker and contents are brought to 25°C, worked
an additional 60 double strokes, and penetrated
without delay.

4.6. Block Penetration is the penetration at 25°C of
a sample of lubricating grease that is sufficiently hard
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