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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent 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. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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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 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
[SO/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 of 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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 131, Fluid power systems, Subcommittee SC 7,
Sealing Devices.

This third edition cancels and replaces the second edition (ISO 3601-2:2016), which has been technically
revised.

The main changes are as follows:

— Comprehensive extension of listed housing dimensions for metric bore sizes (Tables 3 & 5)

— Volumetric calculation of housing fill instead of calculation with cross-sectional areas (Annex B)
— Correction in calculation of the cross-sectional reduction for the effective compression (Clause 5.6.2).
Alist of all parts in the ISO 3601 series can be found on the ISO website.

ISO 3601 consists of the following parts, under the general title Fluid power systems — O-rings:

— Part 1: Inside diameters, cross-sections, tolerances and designation codes

— Part 2: Housing dimensions for general applications

— Part 3: Quality acceptance criteria

— Part 4: Anti-extrusion rings (back-up rings)

— Part 5: Suitability of elastomeric materials for industrial applications

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In fluid power systems, power is transmitted and controlled through a fluid (liquid or gas) under pressure
within an enclosed circuit. To avoid leakage or to seal different chambers of a component from each other
sealing devices are used. O-rings are one type of sealing devices. To seal properly, an O-ring has to be used in
an appropriate housing for the application.
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DRAFT International Standard ISO/DIS 3601-2:2025(en)

Fluid power systems — O-rings —

Part 2:
Housing dimensions for general applications

1 Scope

This document specifies the housing dimensions for class A O-rings for general industrial applications
conforming to ISO 3601-1, as well as housing dimensions for class B O-rings used on selected metric-
dimensioned hardware, e.g. fluid power cylinder bores and piston rods. These O-rings are for use in general
hydraulic and pneumatic applications without and with anti-extrusion rings (back-up rings). The dimensions
of the O-rings (d; and d,), size codes (SC) and tolerances conform to ISO 3601-1.

This part of ISO 3601 also addresses different design approaches in industry, and this is reflected in the table
structures for hardware dimensions. Using the O-ring as a starting point to design the optimal hardware
dimensions is reflected in Tables 2, 4, and 7. Using fixed hardware dimensions (i.e. bore / rod) and choosing
the most appropriate O-ring to fit is reflected in Tables 3 and 5.

Housing dimensions for the O-rings intended for aerospace applications that are specified in ISO 3601-1 are
addressed in informative Annex A.

NOTE1 Itis expected that O-ring housing dimensions for special applications be agreed upon between the O-ring
manufacturer and the user.

NOTE 2  The term “housing”, in this part of ISO 3601, is used to describe the groove or cavity, into which the O-ring
is fitted, and the mating surface, which between them confine the O-ring.

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 3601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tolerances and
designation codes

[SO 3601-4, Fluid power systems — O-rings — Part 4: Anti-extrusion rings (back-up rings)

SO 5598, Fluid power systems and components — Vocabulary

ISO 8015, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles and rules

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 apply.

4 Symbols

The following letter symbols are used in this part of ISO 3601:
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b, width of the O-ring housing

b, width of the O-ring housing without an anti-extrusion ring (back-up ring)
b, width of the O-ring housing with one anti-extrusion ring (back-up ring)
by width of the O-ring housing with two anti-extrusion rings (back-up rings)
b, width of the O-ring axial (face seal) housing

Cc percentage of effective O-ring cross-section compression

d; O-ring inside diameter

d, O-ring cross-section diameter

d,* effective cross-section of installed O-ring

d; housing inside diameter for piston application

d, bore diameter for piston application

ds rod diameter

dg housing outside diameter for rod application

d; outside diameter of housing for axial (face) sealing

dg inside diameter of housing for axial (face) sealing

dq piston diameter

dqp bore diameter for rod application

F percentage of housing fill

f housing radius (also known as edges of undefined shape)

g extrusion gap or radial gap

h depth of seal groove

j length from piston chamfer to seal groove edge

k length from housing chamfer to seal groove edge

m roughness of the side surface of the O-ring housing

n surface roughness of the O-ring housing base

p roughness of the mating surface of the O-ring

q surface roughness of lead-in chamfer

R percentage of O-ring cross-sectional reduction resulting from diametral stretch
R, arithmetic mean height of the surface roughness profile

R relative material ratio of the surface roughness profile

R, maximum height of the surface roughness profile

Documents
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S percentage of inside diameter stretch
SC O-ring size code from ISO 3601-1

t total radial housing depth

ty approximate radial housing depth

Vi volume of O-ring housing

Vor volume of the O-ring

Y maximum run-out tolerance

z length of lead-in chamfer

2 diameter

5 O-ring housings
5.1 Typical O-ring applications

5.1.1 Figure 1 shows a typical O-ring as presented in ISO 3601-1.
¢ d,

%

¢d

Figure 1 — Typical O-ring configuration

Documents

© IS0 2025 - All rights reserved Document Sharing Hub
3
Full document details: 25/30473190 DC


http://www.avadocuments.com/doc/25-30473190-dc
http://www.avadocuments.com/doc/25-30473190-dc

ISO/DIS 3601-2:2025(en)

5.1.2 Figure 2 shows the features of an O-ring housing for use in dynamic rod and piston applications.
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Figure 2 — Features of housings for dynamic rod and piston applications

5.1.3 Figure 3 shows the features of O-ring housings used in static rod and piston applications. It also
shows an example of a face (axial) seal.
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Figure 3 — Features of housings for static rod and piston applications

5.1.4 O-ring housings for face seal applications have different dimensional requirements depending upon
whether the pressure is internal or external to the system. See Figure 4 for illustrations.
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Dimensions in millimetres
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m, n surface roughness; see Table 6
b, Dbore diameter for piston application; see Table 6
f  housing radius; see Table 6
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a  Direction of pressure.

NOTE Tolerancing is in accordance with 1SO 8015.

Figure 4 — Illustrations of housings for face seal applications

5.1.5 Figure 5 shows examples of widths of O-ring housings for use with or without anti-extrusion rings
(back-up rings). Recommendations for the use of anti-extrusion rings are given in ISO 3601-4.

b4 b, b3

2 %

[
L

€D

b a b
S — <

a) Without anti-extrusion rings b) With one anti-extrusion ring c¢) With two anti-extrusion rings

a  Pressure acting in one direction.

b Pressure acting in alternating directions.

Figure 5 — Widths of O-ring housings, for use with or without anti-extrusion rings (back-up rings)

5.2 Surface roughness

5.2.1 The surface roughness of the O-ring housing and any mating part has a significant impact on the life
and sealing performance of the O-ring.

5.2.2 Unless otherwise agreed, surface roughness values shall be in accordance with Table 1. Surface
roughness values of the housings for the O-rings intended for aerospace applications that are specified in
[SO 3601-1 are addressed in informative Annex A.

NOTE All surfaces against which a seal operates should be free from scratches, burrs, gouges, scores, nicks, tool
chatter, spiral machining marks (circumferential marks), or other defects along the operating axis of the seal as these
may reduce sealing efficiency and the life of the seal.

5.2.3 The latest International Standards for surface roughness measurement require new statements for
roughness requirements. Because of the short measuring length, an exact roughness is not measurable. In
these cases, a visual inspection using master parts is permitted.

5.2.4 Unless otherwise agreed the material ratio Rmr(p,d_) of housing surfaces that are in mating contact
with the seal should be between 50 % and 80 % at a profile depth (d_) of 25 % of Rz from a reference material
ratio p =5 % (in accordance with ISO 21920-2:2021).
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5.3 Housing dimensions

5.3.1 Figure 6 shows a cross-section of a typical piston housing, illustrating the housing width, b,, seal
groove depth, h, the total distance between the sealing surface and the radial housing depth, ¢, the radial
gap, g, between the piston, dy, and the bore, d,, the edges of undefined shape, f; and the surfaces for which
surface roughness requirements are specified. All of these features have different values depending on the
application.

Dimensions in millimetres
5° 5°
0 by 0°

S ¥
S
S -2
J
Key
1 bore
2 piston
m, n,p,q surface roughness; see Table 1
f housing radius; see Table 1
b, width of O-ring housing
a No burrs are permitted in this area; the edge shall be rounded.
b Housing diameter d5 < 50: maximum run-out tolerance Y = 0,025;

housing diameter d; > 50: maximum run-out tolerance Y = 0,05.
NOTE1 Tolerancing is in accordance with ISO 8015.

NOTE 2  jshould be greater than z.

Figure 6 — Dimensions of piston seal housings

5.3.2 Figure 7 shows a cross-section of a typical rod housing, illustrating the housing width, b,, seal groove
depth, h, the total distance between the sealing surface and the radial housing depth, t, the radial gap, g,
between the rod, d; and bore, d,,, edges of undefined shape, f, and the surfaces for which surface roughness
requirements are specified. All these features have different values depending on the application.
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5 . bk 5

Dimensions in millimetres

0°_ . o 00
|
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S p AN =
\/ e 2\ Y
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) N 0.3 SN -
o w Q s
| ) T
. ) g 8 S
/ /
/ z
~/Rz 16
1 \/
Key
1 rod
2 bore
m, n,p,q surface roughness; see Table 1
f housing radius; see Table 1
b, width of O-ring housing
a No burrs are permitted in this area; the edge shall be rounded.
b Housing diameter dg < 50: maximum run-out tolerance Y = 0,025;
housing diameter dg > 50: maximum run-out tolerance Y = 0,05.

NOTE1 Tolerancing is in accordance with ISO 8015.
NOTE 2  kshould be greater than z.

Figure 7 — Dimensions of rod seal housings

5.4 Corners and edges of undefined shape

Values for inside corner edge, f, that depend on the cross-sections of housings and rods are specified in
Table 1. Values for the undefined edge of the housing outside corner are specified in Figures 6 and 7.

5.5 Lead in chamfer

5.5.1 Alead-in chamfer with an angle of 15° to 20° shall be used to prevent damage to the O-ring by either
the rod or the piston upon assembly into the cylinder bore. Chamfer edges shall be rounded. Figures 6 and 7
illustrate lead-in chamfers for piston and rod housings, respectively.

5.5.2 Values for the lengths of lead-in chamfers, dimension z, for the cross-sections of housings and rods
are specified in Table 1.

5.6 Calculation of housing dimensions for radial sealing applications

5.6.1 For the basic dimensions of housings for O-rings, see Tables 2 through 5. Dimensions d3 (for
piston sealing applications) and d, (for rod sealing applications) and the depth of the housing apply if the

© IS0 2025 - All rights reserved
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percentage of effective O-ring cross-sectional compression is within the limits given in Figure 8, depending
on the application and O-ring cross-section.

C A
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27
a
N N
1 1 \-N—L 20
' : 19
20 | | = —— 19
| : | .
15 i 12 B .
| \\‘q_ 1 / 1
10 : : ; —— 0 9
! ! I : I 4
s f———— :
0 :::::::?:::::::;::: ::::i::::::::::: :::i:::::::::::::::::: e
1 1,78 2,62 3,93 5,33 6,99 d,
a) Hydraulic dynamic applications
C A
30
24
25 — N 59
T~ 20 /
I I : | .
15 l I | i
10 : i i
10 +— ! !
: T s ¢
5 : 5 : |
0 :::::::E::::::::;::: ::::E::::::::::: :::E:::::::::::::::::: -
1 1,78 2,62 3,93 5,33 6,99 d,
b) Pneumatic dynamic applications
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c) Static radial and axial applications
Key

d, O-ring cross-section, expressed in millimetres
C compression, expressed in percent

minimum value

maximum value

Figure 8 — Limits of compression for ISO 3601-1 O-rings

5.6.2 Percent effective compression, C

5.6.2.1 When an O-ring is stretched, as occurs when installed in the housing, its cross-section, d,,
is reduced, flattened, and is no longer circular. This affects the effective compression, C, of the installed
O-ring. The minimum effective compression, C,;,, of the installed O-ring is represented by the difference
between the minimum effective cross-section of the installed O-ring, d,* ,;,, and the maximum total radial
housing depth, ¢,,.,. The maximum effective compression, C,,, of the installed O-ring is represented by the
difference between the maximum effective cross-section of the installed O-ring, d,* ,,,, and the minimum
total radial housing depth, t; ..
5.6.2.2 The percentage that d, is reduced depends on the percentage that the O-ring’s inside diameter, d;,
is stretched, S. S needs to be calculated to determine the effective, or installed, cross-section, d,*. For piston
applications, S is calculated in accordance with Equations (1) and (2):

ds o d
Slz[w}aoo Use for C, )
1,max
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[ B A

S, =| 2min="Lmin 1y 60 Use for €, 2)
L dl,min

For rod applications, S is calculated in accordance with Equations (3) and (4):

d _d

S, =| —2max= Lmax 1,100 Use for C,,,, (3)

dl,max

[ de o dy

S, =| —=min="Lmin 1,160 Use for €, )
L dl,min

5.6.2.3 The percent of cross-sectional reduction resulting from diametral stretch, R, for an O-ring whose
inside diameter is stretched 0 % to 3 % (inclusive) is calculated in accordance with Equation (5):

R=0,01+1,06(5) - 0,1(5)2 (5)

NOTE Equations (5) and (6) are also given in SAE MAP 3440.

EXAMPLE For an O-ring whose inside diameter is stretched 2 %, the percent of cross-sectional reduction is
R=0,01+1,06(2)-0,1 (4)
=173 %

5.6.2.4 The percent of cross-sectional reduction resulting from diametral stretch, R, for an O-ring whose
inside diameter is stretched more than 3 % but less than 25 % is calculated in accordance with Equation (6):

R=0,56 + 0,59(S) - 0,004 6(S)2 (6)

5.6.2.5 The effective cross-section, d,* range for the stretched O-ring is in accordance with Equations (7)
and (8):

x R
dZ,min =dZ,min _( {gg )XdZ,min (7)
where R, is calculated according to Equation (5) or Equation (6) using S;.
* Rinin
d2,max :d2,max - W ><dZ,max (8)

where R, ;, is calculated according to Equation (5) or Equation (6) using S,.

The range in the percent effective compression, C, is in accordance with Equations (9) and (10):

(d;, min ~ tmax )

Crnin = * %100 )
d2, min
(dZ, max _tmin )
Crax = * %100 (10)
d2, max
NOTE Percent effective compression has been considered in the development of this part of ISO 3601. Eccentricity

may affect effective compression.
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