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National foreword

This British Standard is the UK implementation of EN ISO 20623:2018.
[t is identical to ISO 20623:2017. It supersedes BS EN ISO 20623:2003,
which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PTI/13, Petroleum Testing and Terminology.

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

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

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 95182 4
ICS 75.100

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 28 February 2018.

Amendments/corrigenda issued since publication
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ICS 75.100 Supersedes EN 1SO 20623:2003

English Version

Petroleum and related products - Determination of
the extreme-pressure and anti-wear properties of
lubricants - Four-ball method (European conditions)
(ISO 20623:2017)

Pétrole et produits connexes - Détermination Mineraldlerzeugnisse und verwandte Produkte
des propriétés extréme pression et anti- — Bestimmung der EP-Eigenschaften und
usure des lubrifiants - Essai quatre billes Verschleifdkennwerte von Schmierstoffen

(conditions Européennes) (ISO 20623:2017) — Verfahren mit dem Vierkugel-Apparat

(Europaische Bedingungen) (ISO 20623:2017)

This European Standard was approved by CEN on 6 December 2017.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical
references concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre
or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and United Kingdom.
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European foreword

This document (EN ISO 20623:2018) has been prepared by Technical Committee ISO/TC 28 "Petroleum
and related products, fuels and lubricants from natural or synthetic sources" in collaboration with
Technical Committee CEN/TC 19 “Gaseous and liquid fuels, lubricants and related products of
petroleum, synthetic and biological origin” the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2018, and conflicting national standards shall be
withdrawn at the latest by July 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 20623:2003.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
the United Kingdom.

Endorsement notice
The text of ISO 20623:2017 has been approved by CEN as EN ISO 20623:2018 without any modification.
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Foreword

ISO (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 to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTQO) principles in the Technical Barriers to Trade (TBT), see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 28, Petroleum and related products, fuels
and lubricants from natural or synthetic sources.

This second edition cancels and replaces the first edition (ISO 20623:2003), which has been
technically revised.

The main changes compared to the previous edition are as follows:

— this document has been extended to all types of liquid lubricants and greases, whereas previously
it applied only to fire-resistant hydraulic fluids;

— the procedures have been technically revised but the essentials remain the same;

— the test balls have been better specified (see Annex A) and calculations for the wear test have
been included;

— the calibration procedure of the friction recorder springs has been deleted and reference is now
made to the manufacturer's instructions.
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Introduction

The four-ball machine is widespread and commonly used to assess the anti-wear properties of all types
of liquid lubricants, lubricating greases and other consistent lubricants.

An electrical motor, the rotational speed of which depends on the frequency of the current, actuates
the four-ball machine. So, depending on the country where the machines are used, the results obtained
cannot be compared.

ASTM has standardized several procedures with these methods, based on the use of the four-
ball machine:

ASTM D2266;
ASTM D4172;
ASTM D2596;
ASTM D2783.

The Energy Institute has standardized IP 239.

DIN has standardized DIN 51350, divided into five parts:

Part 1: General working principles;
Part 2: Determination of the welding load of liquid lubricants;
Part 3: Determination of the wearing characteristics of liquid lubricants;

Part 4: Determination of the welding load of consistent lubricants;

— Part 5: Determination of the wearing characteristics of consistent lubricants.

DIN, ASTM and Energy Institute test methods stipulate different rotational speeds.

Table 1 summarizes the test conditions for the above standards.

Table 1 — Test conditions of the various four-ball standards
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Type Rotational Temperature
Standard Lubricant p Load (N) Duration speed po
of test r/min C
ASTM D2266 Grease Wear 392 60 min 1200 75
. 147 (A) . 75
ASTM D4172 0il Wear 392 (B) 60 min 1200 75
ASTM D2596 Grease Extreme | 597848 10's 1770 19 to 35
pressure
ASTM D2783 oil Extreme | cq 7848 10's 1760 18t0 35
pressure
Extreme Wear: 60 min
IP 239 Grease —oil| pressure 60 to 7 940 1450 Not specified
+ wear EP:10sor60s
DIN 51350-2 oil Weldload | 20900to 60's 1450 18 to 40
12 000
150 (A)
DIN 51350-3 0il Wear 60 min 1450 18 to 40
300 (B)
Consistent 2000 to
DIN 51350-4 lubricant Weld load 12 000 60 s 1450 18 to 40 .
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Type Rotational Temperature
Standard Lubricant p Load (N) Duration speed po
of test ; C
r/min
150 (C) 60 min
DIN 51350-5 | Comsistent |y 300 (D) 60 min 1450 18 to 40
lubricant
1000 (E) 60s

The lubricants' properties defined by the various test methods are also different. They are
defined in Table 2.

Table 2 — Lubricant properties evaluation by the different methods

Standard Lubricant property

ASTM D2262 MWSD (mm) under 392 N load

ASTM D4172 MWSD (mm) under 147 N of 392 N

ASTM D2596 WL (N), LWI (N), LNSL (last non-seizure load) (N)

ASTM D2783 WL (N), LWI(N)

IP 239 WL (N), LWI (10 s or 60 s), ISL (N), MWSD (mm) (10 s, 60 s or 60 min)
DIN 51350-2 WL (N)

DIN 51350-3 MWSD (150 N or 300 N, 60 min)

DIN 51350-4 WL (N)

DIN 51350-5 MWSD (150 N, 300 N or 1 000 N)

The purpose of this document is to propose a single standard to evaluate the extreme-pressure and

the anti-wear properties of all types of lubricants, with the 4-ball machine, based on a single rotational
speed of 1 450 r/min.

The operating procedures take into account all the features present on the machines available
on the market.

The lubricants' properties involved are as follows:
a) initial seizure load (ISL);

b) weld load (WL);

c) wear-load curve;

d) Load-Wear Index (LWI);

e) anti-wear characteristics short duration (MWSD) (10 s or 60 s) and long duration (60 min).
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