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Foreword

SO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.
ISO 2137 was prepared by Technical CommittﬁiSO/TC 28, Petroleum products and lubricants.

This third edition cancels and replaces the se@d edition (ISO 2137:1985), which has been technically

revised. 0
A
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Introduction

ISO 2137 was first published in 1972. A second edition was issued in 1985. This third edition cancels and
replaces the first two editions, of which it constitutes a technical revision. The revision mainly concerns the
dimensional tolerances of the various cones, to better fit with what is available from laboratory equipment
suppliers. This rgvision is necessary because of all the quality plans and data integrity programmes
established by erous laboratories to comply with the various ISO quality standards. These quality
standards requir ;ototal compliance of the cones with the dimensions indicated in ISO 2137. Unfortunately,
most of the cones ilable do not conform to 1ISO 2137:1985 and users were obliged to establish waivers,
which was difficult tJ"jugtify to quality auditors. In the present edition of ISO 2137, the dimensional tolerances
have been enlarged t w most of the cones to fulfil the new requirements. A round-robin test has been
performed with cones ¢ ming to these new requirements and has demonstrated that the precision of the
method is not altered b is change in the tolerances. Tolerances have been retained only on the
characteristics where it has established that they have a direct impact on the penetration determination,
i.e. tip angle, tip height, tip t ickness, tip base diameter, cone angle, total mass of cone plus movable
attachments.
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Petroleum products and lubricants — Determination of cone
penetration of lubricating greases and petrolatum

equipment. Thig”ynternational Standard does not purport to address all of the safety problems
associated with se. It is the responsibility of the user of this International Standard to establish
appropriate safety‘ﬂld health practices and determine the applicability of regulatory limitations prior

to use. O/
OO

1 Scope %

WARNING — U%\Ese of this International Standard can involve hazardous materials, operations and

This International Standard spg@{ljes several methods for the empirical estimation of the consistency of
lubricating greases and petrolatun@ measuring the penetration of a standardized cone.

The National Lubricating Grease In te (NLGI) classifies greases according to their consistency, as
measured by the 60 strokes worked peretration. The NLGI classification includes nine consistency numbers
or grades, each grade corresponding to a@en range of worked penetration. The NLGI classification is given
in ISO 6743-99. 0

Clause 7 of this International Standard specifies@.w procedures for determining the consistency of lubricating
greases by measuring the penetration of a full-gcale cone. These procedures cover the measurement of
unworked, worked, prolonged worked, and block pe@ations. Penetrations up to 500 units can be measured.

Clause 8 of this International Standard specifies méods for determining the consistency of lubricating
greases when only small samples are available, by the f cones a half-scale or quarter-scale of that used
in Clause 7. The methods are applicable to greases hav netrations of 175 units to 385 units with the full-
scale cone and are intended for use only if the size of the t mple prevents the use of cones described in
Clause 7. They are not intended to replace the full-scale pe tion as described in Clause 7, although a
conversion to full-scale penetration is given in 10.2. See 8.1 for imitations on the use of one-quarter-scale
cones due to the poor precision. Q/

NOTE 1 Unworked penetrations do not generally represent the consist% greases in use as effectively as do
worked penetrations. The latter are usually preferred for inspecting lubricating S€

NOTE 2  Penetration of block greases can be obtained on those products that alrjwfficiently hard to hold their shape.
These greases generally have penetrations below 85 units.

Clause 9 of this International Standard specifies a method for the determinéen of the consistency of

petrolatum by measurement of the penetration of a full-scale cone, having penetre{isbs up to 300 units. This
method can also be used to estimate the consistency of slack waxes.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ASTM D 4057, Standard Practice for Manual Sampling of Petroleum and Petroleum Products

3 Terms and defﬂions

For the purposes of this aé/ument, the following terms and definitions apply.

34 ¢

cone penetration
distance that a standardized ¢ enetrates into a test portion under standardized conditions of load, time,
and temperature Q

NOTE 1  The cone penetration is expr@ in units of 0,1 mm.

NOTE 2  Adapted from ISO 1998-2:1998, %01.

32 ‘.
working @

subjecting a lubricating grease to the shearing ac@ of a grease worker

3.3 IO/‘

unworked penetration Q
cone penetration of a test portion that has received o )mipimum disturbance in transfer from the sample
container to the cup of the grease worker

3.4 é
worked penetration
cone penetration of a test portion after it has been subjected@'@defined number of strokes in a grease

worker O

35 Q.
prolonged worked penetration ?
cone penetration of a test portion which has been worked more than the d&f

?&d number of strokes in worked

(0g
3.6 6

block penetration £
cone penetration determined on a test portion which is sufficiently hard to hold its s ap&@hout a container

y
4 Principle (p

The cone penetration of lubricating grease is determined at 25 °C by releasing the cone assembly from the
penetrometer and allowing the cone to drop for 5 s, and measuring the extent of the penetration.

penetration (see 3.4)

Unworked penetrations are determined on test portions transferred with a minimum of disturbance to a
container suitable for test purposes.

Worked penetrations are determined immediately after working the test portion for 60 double strokes in a
standard grease worker.

Prolonged worked penetrations are determined on test portions worked more than 60 double strokes.
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