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National foreword

This British Standard reproduces verbatim IP 450:2000 and implements it as
the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
PTI1/13, Petroleum testing and terminology, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

The Institute of Petroleum publishes and sells all Parts of B 0, and
all BS EN petroleum test methods that would be Part of BS 2000, both
in its annual publication “Standard methods for analysis and testing
of petroleum and related products and British Standard 2000 Parts”
and individually.

Further information is available from:

The Institute of Petroleum, 61 New Cavendish Street,
London W1G 7AR.
Tel: 020 7467 7100. FAX: 020 7255 1472.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages 1 to 10, an
inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication
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IP w IP 450/2000

BS 2000 : Part 450 : 2000

Diesel fuel — Assessment of lubricity using the high-
frequency reciprocating rig (HFRR) —

Part 1:
Test Method

WARNING - Application of this part of ISO 12156 may involve the use of hazardous materials, operations,
and equipment. This part of ISO 12156 does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this part of ISO 12156 to establish appropriate safety
and health practices and determine the applicable regulatory limitations prior to use.

Introduction

All diesel fuel injection equipment has some
reliance on diesel fuel as a lubricant. Wear due to
excessive friction resulting in shortened life of
engine components, such as diesel fuel injection
pumps and injectors, has sometimes been ascribed
to lack of lubricity in the fuel.

The relationship of test results to diesel injection
equipment component distress due to wear has
been demonstrated for some fuel/hardware
combinations where boundary lubrication is a
factor in the operation of the component.

Test results from fuels tested to this procedure
have been found to correlate to many
fuel/hardware combinations and provide an
adequate prediction of the lubricating quality of
the fuel.

1 Scope

This part of ISO 12156 specifies a test method
using the high-frequency reciprocating rig (HFRR),
for assessing the lubricating property of diesel

fuels including those fuels which may contain a
lubricity-enhancing additive.

It applies to fuels used in diesel engines.

1)
1ISO 409-2:1983 and ISO/DIS 409-3)

450.1

NOTE It is not known if this test method will predict
the performance of all additive/fuel combinations.
Additional work is underway to further establish this
correlation and future revisions of this part of
ISO 12156 may be necessary once this work is
complete.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute
provisions of this part of ISO 12156. At the time
of publication, the editions indicated were valid.
All standards are subject to revision, and parties to
agreements based on this standard are encouraged
to investigate the possibility of applying the most
recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of
currently valid International Standards.

ISO 4259:1992, Petroleum products — Deter-
mination and application of precision data in
relation to methods of test.

ISO 5272:1979, Toluene for industrial use —
Specifications.

ISO 6507-1:—", Metallic materials — Vickers
hardness test — Part 1: Test method.

To be published. (Revision of ISO 6507-1:1982, ISO 6507-2:1983, ISO 6507-3:1989, I1SO 409-1:1982,
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ISO 6508:1986, Metallic materials — Hardness
test — Rockwell test (scales A-B-C-D-E-F -
G-H-K|.

ISO/IEC Guide 25:1990, General requirements for
the competence of calibration and testing
laboratories.

ISO Guide 35:1989, Certification of reference
materials — General and statistical principles.

ASTM D-329:1995, Specification for acetone.
AISI E-52100, Chromium alloy steel.

ANSI B3.12, Metal balls.
3 Definitions

For purposes of this part of ISO 12156, the
following definitions apply.

3.1 lubricity: A property of the fluid,
measured by the wear scar produced on an
oscillating ball from contact with a stationary plate
immersed in the fluid and operating under closely
controlled conditions.

3.2 MWSD: Measured mean diameter of the
wear scar produced on the test ball.

3.3 WS1,4: Calculated value of wear scar
diameter corrected to the standardized water
vapour pressure of 1,4 kPa.

4 Principle

A sample of the fluid under test is placed in a test
reservoir which is maintained at the specified test
temperature. A fixed steel ball is held in a
vertically mounted chuck and forced against a
horizontally mounted stationary steel plate with an
applied load. The test ball is oscillated at a fixed
frequency and stroke length while the interface
with the plate is fully immersed in the fluid
reservoir. The metallurgies of the ball and plate,
temperature, load, frequency, and stroke length
are specified. The ambient conditions during the
test are used to correct the size of the wear scar
generated on the test ball to a standard set of
ambient conditions. The corrected wear scar
diameter is a measure of the fluid lubricity.

5 Reagents and materials

5.1 Compressed air, used for drying the
equipment, supplied at a pressure of 140 kPa to
210 kPa and containing less than 0,1 ml/m3
hydrocarbons and less than 50 mi/m? water.

Warning — Use with extreme caution In the
presence of combustible material.

5.2 Toluene, in accordance with ISO 5272.
Warning — Flammable. Harmful if inhaled.
5.3 Acetone, in accordance with ASTM D-329.

Warning — Extremely flammable. Vapours may
cause flash fire.

5.4 Reference fluids
Warning — Flammable.

Two reference fluids shall be used for verifying the
performance of the test apparatus. The fluids shall
have significantly different lubricity performance,
as measured by this International Standard. The
fluids shall have certified HFRR values and
humidity correction factors (HCF) from a supplier
accredited to ISO/IEC Guide 25 and prepared in
accordance with ISO Guide 35. They shall be
clearly marked with the HFRR value (WS1,4) and
its expanded uncertainty, expressed in
micrometres, and with the HCF expressed in
micrometres per kilopascal. The two reference
fluids shall have a minimum difference in HFRR
value of 200 pm, as measured by this part of 1SO
12156.

NOTE ISOPAR M, which is manufactured by the Exxon
Chemical Company and used as CEC Reference Fuel
RF-74-T-95, has been found to be satisfactory for the
basis of a low-lubricity reference fluid.

The fuel qualified for use in the Caterpillar 1TH or 1G
single-cylinder tests, fuel conforming to ISO
4113:1988, Road vehicles — Calibration fluid for diesel
injection equipment, or CEC Reference Fuel RF-90-A-92
have all been found to be satisfactory for the basis of
a high-lubricity reference fluid.

This information is given for the convenience of users
of this part of ISO 12156 and does not constitute an
endorsement by ISO of the products named. Equivalent
products may be used if they can be shown to lead to
the same results.
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Key

1 Fuel bath (reservoir)
2 Test ball

3 Applied load

4 Test plate

5 Heating bath

6 Oscillating motion

Figure 1 — Example of the high-frequency reciprocating rig
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Figure 2 — Laboratory air conditions
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