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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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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 are 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 Electro-technical Commission (IEC) on all matters of electro-
technical 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 is 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 (WTO) 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 131, Fluid power systems and components, 
Subcommittee SC 7, Sealing Devices.

This second edition cancels and replaces the first edition (ISO 7986:1997), which has been technically 
revised.

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

—	
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Introduction

1.   General

It is widely recognised that the results from reciprocating seal testing can be unpredictable. The background 
research carried out in support of the preparation of document has demonstrated that this unpredictability 
is primarily a function of lack of control of critical variables affecting seal installation and operation.

In order to carry out direct comparisons of seal performance, it is necessary to control these variables to 
closer limits than may be normal in industrial practice. The major variables that can affect seal performance, 
often even within normal manufacturing tolerance ranges, are listed in clause 3 below.

2.   Purpose

The purpose of the test is to provide comparative data on individual reciprocating rod seal designs and to 
provide a basis for the preliminary selection of seals based upon their relative performance. To achieve this, 
it is necessary to carry out the tests under strictly defined operating conditions. This document, therefore, 
defines standard values of speed, pressure, temperature and surface finish. This will permit comparison of 
seal test results from sources worldwide.

To make the test results as useful as possible, a range of operating conditions has been provided so that the 
most appropriate conditions can be selected as a basis for comparison for initial seal selection.

The pressures are standard working pressures, selected from ISO 2944:1974

—	 6,3 MPa (63 bar)

—	 16 MPa (160 bar)

—	 31,5 MPa (315 bar)

The speeds have been selected to include slow speed (where stick-slip and high wear may be issues), medium 
speed for general purpose hydraulics and a representative high speed.

The constraints on installation and operation in this procedure have been proved by research, primarily 
carried out at BHR Group in the United Kingdom, under sponsorship from European companies) and 
international round robin seal tests to be necessary to achieve repeatable results. Any departure from the 
standard operating condition and installation criteria cannot be considered a standard test.

3.   Factors affecting seal performance

a)	 Installation

—	 sealing system, i.e. design of bearing(s), seal(s) and leakage collection seal

—	 installation tolerances including seal groove, rod and bearings, extrusion gap

—	 rod material and hardness

—	 surface finish of the rod, variations of surface finish outside the range of Ra 0,08 µm to Ra 0,15 µm, or 
greater than Rz 1,2 µm or greater than Rt 1,5 µm, can significantly affect seal performance. Different seal 
materials also have significantly varying requirements for the optimum surface finish

—	 surface finish of the groove surfaces must be less than Ra 0,8 µm, or Rz 3,2 µm, to avoid static leakage 
and wear of the seal during pressure cycles

—	 bearing material including its effects on rod texture and boundary layer

—	 assembly cleanliness

b)	 Operation

—	 fluid, i.e. viscosity, lubricity, compatibility with seal material including additives and contamination level

v
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—	 pressure including pressure cycle

—	 speed, especially speed cycle

—	 speed/pressure cycle, i.e. stop-start conditions

—	 stroke, especially short strokes (2 x the seal contact widths or less) which prevent formation of a 
lubricant film

—	 temperature, i.e. its effect on viscosity and seal material properties

—	 external environment

It is necessary to consider all the above factors and their potential effect on seal performance when 
comparing potential seal performance in an actual application to results obtained from the standard test

vi
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DRAFT International Standard ISO/DIS 7986:2025(en)

Hydraulic fluid power — Sealing devices — Standard test 
methods to assess the performance of rod seals used in oil 
hydraulic reciprocating applications

1	 Scope

This document defines the text conditions and methods for assessing the performance of seals used in oil 
hydraulic reciprocating applications.

The resulting specified characteristics may be published in manufacturer’s literature to enable a direct 
comparison of seal performance.

The seal under test may be a single seal or a combination seal package.

2	 Normative References

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements 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.

ISO 286-2:2010, Geometrical product specifications (GPS) — ISO code system for tolerances on linear sizes — 
Part 2: Tables of standard tolerance classes and limit deviations for holes and shafts

ISO 683-2:2016, Heat-treatable steels, alloy steels and free-cutting steels — Part 2: Alloy steels for quenching 
and tempering

ISO 1629:2013, Rubber and latices – Nomenclature

ISO 2944:2000, Fluid power systems and components — Nominal pressures

ISO  3274:1998, Geometric product specifications (GPS) – Surface texture – Profile method – Nominal 
characteristics of contact (stylus) instruments

ISO  21920-2:2021, Geometrical product specifications (GPS) — Surface texture: Profile — Part 2: Terms, 
definitions and surface texture parameters

ISO 21920-3:2021, Geometrical product specifications (GPS) — Surface texture: Profile — Part 3: Specification 
operators

ISO 5598:2020, Fluid power systems and components — Vocabulary

ISO 6743-4:2015, Lubricants, industrial oils and related products (class L) — Classification — Part 4: Family H 
(Hydraulic systems)

ISO 10766:2014, Hydraulic fluid power — Cylinders — Housing dimensions for rectangular-section-cut bearing 
rings for pistons and rods

3	 Terms and definitions

3 terms and definitions for the purpose of this document, the terms and definitions given in ISO 5598 apply.

1
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4	 Letter symbols

Letter symbols used in this document are as follows:

Symbol Quantity Unit
d rod diameter mm
dh seal heel inside diameter mm
dl seal lip inside diameter mm
D bore diameter (outside diameter of the seal housing) mm
E seal length mm
F friction force N
l leakage ml
L seal housing length mm
P return return pressure (return stroke) MPa
P test test pressure (forward stroke) MPa
cp inverse material ratio at a material ratio p (see ISO 21920-2:2021)  
Ra rod surface texture, arithmetical mean deviation (see ISO 21920-3:2021) µm
dc relative level of intersection (see ISO 21920-2:2021,ISO 21920-3:2021)  
Rmr(p,dc) Relative material ratio (see ISO 21920-3:2021)  
Rt rod surface texture, total height of the surface profile (see ISO 21920-3:2021) µm
Rz rod surface texture, maximum height of the surface profile (see ISO 21920-3:2021) µm
Sh radial seal section - heel mm
Sl radial seal section - lip mm
v test speed m/s
W leakage collection zone mm
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5	 Test installation

5.1	 General

5.1.1	 A typical test seal, a single acting rod seal, is shown in Figure 1. The tests described in this document 
shall be conducted using a suitable test rig possessing the features shown in Figure 2.

Figure 1 — Dimensions of Typical test seal
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