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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 proce

described il
different ty
editorial ru

Attention i
patent righ
any patent |
on the ISO 1

Any trade 1
constitute g

For an exp
assessment
Barriers to

The commi
Sealing devi

This second
revised.

[SO 3601 cd
— Part1:
Part 2:
Part 3:
Part 4:

Part 5:

This correc

1 the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fo

les of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent’rights. Deta
ights identified during the development of the document will be in the Introduction an|
st of patent declarations received (see www.iso.org/patents).

ame used in this document is information given for the convehience of users and doe
n endorsement.

lanation on the meaning of ISO specific terms and:expressions related to confor
as well as information about ISO’s adherence tocthe WTO principles in the Tech
Trade (TBT), see the following URL: Foreword — Supplementary information.

'tee responsible for this document is ISO/TC 431, Fluid power systems, Subcommittee
ces.

edition cancels and replaces the first edition (ISO 3601-5:2002), which has been techni

nsists of the following parts, under the general title Fluid power systems — O-rings:
nside diameters, cross-sections, tolerances and designation codes

Housing dimensions for.general applications

Duality acceptange criteria

Anti-extrusion.rings (back-up rings)

Suitability, of elastomeric materials for industrial applications

Led4sersion of ISO 3601-5:2015 incorporates the following corrections.

are
- the

pes of ISO documents should be noted. This document was drafted in accordanee with the

ct of
Is of
d/or

b not

mity
nical

5C 7,

cally

The arrang

b | 1 - =l 1 - o | =1 yalla ol P | 2.1 1 - |
HICHU AU V4dluCs I LT TICTAUITIISS dIIU TUVW L U 1dUIC 4 11dVE DETIT TTVISTU.

© ISO 2015 - All rights res

erved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=23f943cc25f0dc2e3285d0d79ed98ea1

ISO 3601-5:2015(E)

Introduction

In fluid power systems, power is transmitted and controlled through a fluid (liquid or gas) under
pressure within an enclosed circuit. One component of such a system can be a toroidal sealing, an
O-ring. This part of ISO 3601 evaluates the suitability of a number of elastomeric materials (rubber)
which can be used for O-rings in industrial applications.
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Fluid power systems — O-rings —

Part 5:
Specification of elastomeric materials for industrial
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Scope

part of ISO 3601 contains the material specification of a selection of standard élastomer
ber) for O-rings used in general industrial applications. It also indicates the ability of th
tisfy many of the requirements associated with fluid power components.

materials which are in universal usage are specified; other compounds are available and
feen equipment manufacturer/user and O-ring manufacturef/supplier.

Normative references

following documents, in whole or in part, are nermatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced decument (including any amendments) appli

87, Rubber, vulcanized or thermoplastic —=Determination of tensile stress-strain propertie

18, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between
[RHD)

| 88, Rubber, vulcanized or thexmoplastic — Accelerated ageing and heat resistance tests

B15:1, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 1
evated temperatures

| 382, Rubber — Vocabulary
| 629, Rubberand latices — Nomenclature
| 817, Rubber, vulcanized — Determination of the effect of liquids

P92 15 Rubber, vulcanized — Determination of low-temperature retraction (TR test)

ic materials
e materials

ran be used.

required physical properties and test methods (including test-specimen) should be agreed upon

ent and are
or undated
ES.

b

/0 IRHD and

At ambient

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

[SO 5598, Fluid power systems and components — Vocabulary

ASTM D1414, Standard Test Methods for Rubber O-Rings

3 Terms, definitions, and symbols

3.1

For the purposes of this document, the terms and definitions

Terms and definitions

[SO 5598 apply.
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3.2 Symbols

d1 inside diameter of O-ring

dy cross section diameter of O-ring

4 Materials

4.1 Commonly used elastomeric materials

Table 1 gives a selection of elastomeric materials commonly used for O-rings in general indugtrial

applications.
Table 1 — Commonly used elastomeric materials for O-rings
Basic elastomer Codea f;srti:ngl Nominal haol"c(lzll\l/less (IRHD)®
Acrylgpnitrile-butadiene NBR S 70,90
Acrylgpnitrile-butadiene NBR P 75,90
Hydrqgenated NBR HNBR 75,90
Fluorgcarbon FKM 70, 75, 80,90
Silicope VMQ 70
Ethyl¢ne-propylene-diene EPDM S 70, 80
Ethyléne-propylene-diene EPDM R 70, 80
Polya¢rylate ACM 70
NOTE | Other hardness and materials are possible depending on the application.
a  (Cddesinaccordance with ISO 1629.
b Sde ISO 48.

4.2 Curing systems

An import3

modify the polymer by forntifig crosslinks between individual polymer chains.

The curing
widely and

NOTE N

nt process in moulding pperations to make O-rings is vulcanization. Vulcanization|is a
chemical prpcess for converting fubber or related polymers into more durable and, in case of elastorers,
more elastif materials through'the addition of sulfur or other equivalent “curatives.” These additives

system used.depends on the polymer type and the desired properties. Two of the most

pften us€d)systems are sulfur (S) and peroxide (P) curing systems.

bt all cliring systems are suitable for all elastomers.

4.3 O-ring requirements

The O-ring requirements of the basic elastomers according to Table 1 are specified in Table 2. This table
can be used for the inspection of production parts, incoming goods, or in case of complaints.

© ISO 2015 - All rights reserved
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Table 2 — O-ring requirements

NBR NBR EPDM EPDM Test
HNBR FKM VMQ ACM
S P S P method
Hardness (IRHD) °,CMc| 70 | 90 | 75 | 90 | 75 | 90 | 70 | 75 | 80 | 90 | 70 | 70 | 80 | 70 | 80 | 70
Tolerance in o —
hardness for
1SO 48 CM
d > 1,60 mm °, CM¢ +5/-5
dz 41,60 mm °, CMc +5/-8
Icnoar;“ ression set, % | 35|35 |30| 30|40 |50]|25|25|25]|30]|35]|30]35|30°]'30 | 4p
: 1SO 815-1,
Method A
_ b
24 (+p/-2) h °c | 100 | 100 | 100 | 100 | 150 | 150 | 200 | 200 | 200 | 200 | 175 | 100 | 208} 150 | 150 | 150
attemperature
rcnoar;“ ression set, % | 50 |50 |40 |40 | 45 | 50 [ 30 | 30 | 30 | 30 | 40 }-40)| 40 | 35 | 35 | 5p
1SO 815-1,
ford} = 2,62 mm Method A
72 (+)p/-2) hb °C | 100 | 100 | 100 | 100 | 125 | 125 | 175 | 175 | 175 | 175 | 175 | 100 | 100 | 125 | 125 | 140
at terfhperature
fnoar)r(“ ression set, % | 50 | 50 | 45| 50 | 45 | 50 | 30 | 30 [~30 | 30 | 50 | 45 | 45 | 35 | 35 | 5p
1SO 815-1,
for d} < 2,62 mm Method A
72 (+p/-2) hb °C | 100 | 100 | 100 | 100 | 125 | 125 | 175175 | 175 | 175 | 175 | 100 | 100 | 125 | 125 | 140
at tethperature
NOTE 1 The frequency of the lot testing should be agreed between the supplier and purchaser at the time of order.
NOTE 2 For all values d2 < 1 mm no reliable measurementprocedures have been developed.
a For values dz < 2 mm, the limits can be increasedhy +5 %.
b Purchaser and supplier should agree upon theduration of the compression set test.
¢ For indication of the hardness see 1SO 48.
4.4 | Detailed requirements of O-ring materials
Operating conditions shall be taken into consideration when O-ring materials are selected.
Theyefore users, should determine the compatibility of the O-ring material with the [operational
parameters (e.g»fluid, temperature, pressure, etc.) of the application.
The detailedrequirements of O-ring materials according to Table 1 are specified in Tables 3 fo 10. These
tablgs should be used to qualify standard O-ring materials.
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Table 3 — O-ring material NBR (sulfur cured)

NBR
Properties Unit Test sulfur cured Test method
specimen
70 90
Hardness (IRHD) °,M 2 mm sheet 70+ 5 905 I1SO48 M
Hardness (IRHD) °,CM O-ringa 705 90+5 ISO 48 CM
Tensile strength, min. MPa 2 mm sheet 12 10 1SO 37
Tensile strength, min. MPa O-ringa 10 8 ASTM D1414
Elongation at break, min. % 2 mm sheet 250 125 ISO 37
Elongptiomatbreak; T (] O™ 200 T00 ASTMDTHTH A
Compfession set, max. o - I1SO 815-1, y\O
24 (+(/-2) hat 100 °C % O-ring? 35 35 Method A
&
Compfession set, max. % Button type B 40 40 1SO 8 51}’
72 (+Q/-2) hat 100 °C 0 213 mm x 6 mm M&th A
Compfession set, max. o - ) %15-1,
72 (+Q/-2) h at 100 °C % O-ring? 50 0| (ethod A
Compfession set, max. % Button type B 60 70 C) 7 IS0 815-1,
336 (40/-2) hat 100 °C 0 213 mm x 6 mm Method A
4
Compfession set, max. o . I1SO 815-1,
336 (40/-2) hat 100 °C % O-ringa 65 ) 8‘5 Method A
Heat 4geing, 72 (+0/-2) h / 100 °C — — — {4: — [SO 188
Hardiess change, max. °,M 2 mm sheet +8Q\’ +8 IS0 48 M
Hardiess change, max. °,CM O-ringa . \R\ ; +8 ISO 48 CM
Heat 4geing, 168 (+0/-2) h / 100 °C — — P — 1SO 188
Hardiess change, max. °,M 2 mm sheet s{(‘\v +10 +10 IS0 48 M
Hardiess change, max. °,CM O-ring\@ +10 +10 ISO 48 CM
Change of tensile strength % 2 mn\f\ et +25 +25 1SO 37
Change of tensile strength % s‘@ringa +25 30 ASTM D1414
Change of elongation at break % hs ‘I'nm sheet 40 +40 1S0 37
Change of elongation at break %\\\J O-ringa +50 +50 ASTM D1414
Cold flexibility TR10, (colder than) .o¢” | 2 mmsheet -20 -18 1S0 2921
Cold fjexibility TR10, (colder than) ,_Sk\ °C O-ringa -20 -18 ISO 2921
Immefsion testin ISO Oil No. 1 U
72 (+q/-2) h / 100°C O - - - - 1501817
Volunje change c‘\-) % 2 mm sheet +5/-15 +5/-15 1SO 1817
Volune change N % O-ringa +5/-15 +5/-15 1S0 1817
Hardiess change /)S)' °M 2 mm sheet +10/-6 +8/-5 ISO 48 M
Hardijess change Avs °,CM O-ringa +10/-6 +8/-5 ISO 48 CM
Immefsion test %‘Oil No.3 . i . . 1SO 1817
72 (+(/-2) h /100°C
Volunje % 2 mm sheet +15/0 +15/0 1SO 1817
SHinge / /

Volunpf'k.)anue % Q-ringa +15/0 +15/0 1S0 1817
Hardness change °M 2 mm sheet +5/-10 +5/-10 ISO 48 M
Hardness change °,CM O-ringa +5/-10 +5/-10 ISO 48 CM
NOTE Variations of physical properties (particularly hardness, see ISO 48) can occur between test sheets and O-rings made from the
same compound. For qualification, either test specimen (sheet or O-ring) is acceptable.
a 0-ring size ISO 3601-1-214 (d1 = 24,99 mm; d2 = 3,53 mm).
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Table 4 — O-ring material NBR (peroxide cured)

NBR
Properties Unit Test peroxide cured Test method
specimen
75 90
Hardness (IRHD) °,M 2 mm sheet 75+5 90+5 ISO48 M
Hardness (IRHD) °,CM O-ringa 75+5 90+5 1SO 48 CM
Tensile strength, min. MPa 2 mm sheet 12 10 1SO 37
Tensile strength, min. MPa O-ringa 10 8 ASTM D1414
Elongation at break, min. % 2 mm sheet 150 90 ISO 37
Etongatiomatbreak; i (] O-Timg= 50 90 ASTM DT 14
Compression set, max. o . ISO. \@-1,
o % O-ringa 30 30
24 (+0/-2) hat 100 °C (\I@sh dA
Compression set, max. % Button type B 40 40 6 .IkO 81541,
72 (+0/-2) hat 100 °C ° 213 mm x 6 mm MR Method A
i
Compression set, max. o - N ISO 81541,
72 (+0/-2) h at 100 °C % O-ring? 40 (‘&)Q Method A
Compression set, max. % Button type B 50 O 6.(; ISO 81541,
336 (+0/-2) hat 100 °C 0 213 mm x 6 mm L Method A
=
Compression set, max. 0 . \ ISO 8151,
336 (+0/-2) hat 100 °C % O-ring? '5505\ 65 Method fA
Heat ageing, 72 (+0/-2) h / 100 °C — — {«— — 1SO 189
Hardness change, max. °°M 2 mm sheet <?V +8 +8 ISO 48 M
Hardness change, max. °,CM O-ring’a \\\ ; +8 +8 1SO 48 CM
Heat ageing, 168 (+0/-2) h / 100 °C — — — — 1SO 184
Hardness change, max. °,M 2 @Yeet +10 +10 1SO 48 M
Hardness change, max. °,CM A@-ringa +10 +10 1SO 48 CM
Change of tensile strength % \‘\\‘()2 mm sheet +25 +25 1SO 37
Change of tensile strength ,%O O-ringa +25 +25 ASTM D1414
Change of elongation at break _\E"/: 2 mm sheet +50 +40 IS0 37
Change of elongation at break r\\u % O-ringa +50 +50 ASTM D1414
Cold flexibility TR10, (colder than) + — | °C 2 mm sheet -20 -18 150 292|t
Cold flexibility TR10, (colder t}}a\%\ °C O-ringa -20 -18 1SO 29211
Immersion test in ISO Oil Not O . . . . 150 181F
72 (+0/-2)h /100 °C
Volume change c‘\-) % 2 mm sheet +5/-15 +5/-15 1SO 181y
N\ -
Volume change C) % O-ringa +5/-15 +5/-15 1SO 181
Hardness chyiég)' °°M 2 mm sheet +10/-6 +8/-5 ISO 48 N
Hardness change °, CM O-ringa +10/-6 +8/-5 150 48 CM
Immersioi test in 1SO Oil No.3 B B B B 150 181b
72{x0/-2)h /100°C
leyme change % 2 mm sheet +15/0 +15/0 150 181f

J()nlnmt1 change % Q-ringa +15/0 +15/0 1S0 181
Hardness change °°M 2 mm sheet +5/-10 +5/-10 ISO 48 M
Hardness change °,CM O-ringa +5/-10 +5/-10 ISO 48 CM
NOTE Variations of physical properties (particularly hardness, see ISO 48) can occur between test sheets and O-rings made from the
same compound. For qualification either test specimen (sheet or O-ring) is acceptable.
a O-ring size ISO 3601-1-214 (d1 = 24,99 mm; d2 = 3,53 mm).
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Table 5 — O-ring material HNBR

HNBR
Properties Unit Te_st Test method
specimen 75 90
Hardness (IRHD) °,M 2 mm sheet 755 90+5 I1SO48 M
Hardness (IRHD) °,CM O-ringa 755 905 ISO 48 CM
Tensile strength, min. MPa 2 mm sheet 16 16 IS0 37
Tensile strength, min. MPa O-ringa 14 13 ASTM D1414
Elongation at break, min. % 2 mm sheet 200 125 1SO 37
Elongation at break, min. % O-ringa 200 100 ASTM D1414
Compfession set, max. o - I1SO 815-1, 4
24 (+(/-2) hat 150 °C % O-ring? 40 50 Method A NJ2
Compfession set, max. o Button type B 40 45 ISO 815-@‘%)
72 (+Q/-2) hat 125 °C ?  |213mmx 6 mm Method'A
Compfession set, max. o - IS {5{1,
72 (+Q/-2) h at 125 °C % O-ring? 40 50 _ Wethod A
Compfession set, max. % Button type B 60 70 05‘1%0 815-1,
336 (40/-2) hat125°C 0 213 mm x 6 mm N Method A
A\ "4
Compfession set, max. . IS0 815-1,
336 (40/-2) h at 125 °C % O-ring? 70 {5\% Method A
Heat 4geing, 72 (+0/-2) h / 150 °C — — — , Q- 1S0 188
Hardijess change, max. °,M 2 mm sheet +8 AC +8 IS0 48 M
Hardiess change, max. °,CM O-ringa tﬁY +8 ISO 48 CM
. o ~
Heat 4geing,168 (+0/-2) h / 150 °C — — g(‘e: — ISO 188
Hardijess change, max. °,M 2 mm sheet » +10 +10 IS0 48 M
Hardiess change, max. °,CM O-ringa \\\. N +10 +10 ISO 48 CM
Change of tensile strength % 2 mm.sv\,y +25 +30 1S0 37
Change of tensile strength % 0-ringa £25 30 ASTM D1414
Change of elongation at break % ) ‘&&)m sheet +30 +40 1SO 37
Change of elongation at break % RN O-ringa 40 +50 ASTM D1414
Cold flexibility TR10, (colder than) € )*| 2mmsheet -18 -15 150 2921
Cold flexibility TR10, (colder than) \' °C O-ringa -18 -15 1SO 2921
- . . N

Imme}sion test in ISO Oil No. 1 Nb
72 (+4/-2) h / 125 °C p - - - - 1501817
Volunje change ('\Y % 2 mm sheet +5/-10 +5/-8 1SO 1817
Volunje change \%v % O-ringa +5/-8 +5/-8 1SO 1817
Hardjess change (-\(O‘ °,M 2 mm sheet +8/-5 +8/-5 ISO48 M
Hardiess change Qy °,CM 0O-ringa +8/-5 +8/-5 ISO 48 CM
Immefsion test i 1‘1 No.3
7204/ h / @ — — — — 1S0 1817
Volunfe chanige~" % 2 mm sheet +25/0 +20/0 1S0 1817
Volunfecharige % O-ringa +25/0 +20/0 1S0 1817
Hardr es:change , M Zmm sheet +5/-15 +5/-15 5046 M
Hardness change °,CM O-ringa +5/-15 +5/-15 ISO 48 CM
NOTE Variations of physical properties (particularly hardness, see ISO 48) can occur between test sheets and O-rings made from the
same compound. For qualification either test specimen (sheet or O-ring) is acceptable.
a 0-ring size IS0 3601-1-214 (d1 = 24,99 mm; d2 = 3,53 mm).
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Properties Unit Te.st FEM Test method
specimen 70 75 80 90
Hardness (IRHD) °,M 2 mm sheet 70+ 5 75+5 80+5 90+5 ISO 48 M
Hardness (IRHD) °,CM O-ringa 705 75+5 805 90+5 ISO 48 CM
Tensile strength, min. MPa 2 mm sheet 10 10 10 10 ISO 37
Tensile strength, min. MPa O-ringa 8 8 8 8 ASTM D1414
Elongation at break, min. % 2 mm sheet 150 150 125 100 1SO 37
Elongation at break, min. % O-ringa 150 150 125 100 ASTM D1414
24 (b 2) hat 200°C % | orng | 25 | 2 25 30, (0| mecod
Compression set, max. % Buttonztype B 25 25 25 O(t) 1SO 815-1,
72 (+P/-2) hat 175 °C 13 6 . f}f) . Method A
. N

e e e A R I B e
Compression set, max. % Buttonztype B 40 40 @ - 45 [SO 815-1,
336 (}+0/-2) hat 175 °C 13 mm < 6 mm \% Method A
336 0/-2) h at 175 °C % | Oring: | a5 O s 50 Method A
Heathgeing, 72 (+0/-2) h / 200 °C — — - A2 — — 150 188
Hardpess change °°M 2 mm sheet +5 \\\‘ +5 +5 +3/-5 ISO 48 M
Hardpess change °,CM O-ringa 155\\) +5 +5 +3/-5 ISO 48 CM
Heatpgeing,168 (+0/-2) h / 200 °C — — h\('\@ — — — 1SO 188
Hardpess change °°M 2 mm sheet _\ N +6 +6 +6 +6 ISO 48 M
Hardpess change °,CM O—ringa\g\\ +6 +6 +6 +6 1SO 48 CM
Change of tensile strength % 2 mlp@ﬁe‘t *15 *15 *15 +20 1SO 37
Chanfe of tensile strength % | . Oring +20 +20 +20 +20 \STM D1414
Changge of elongation at break % A\\Q\mm sheet +25 +25 +25 +30 1SO 37
Chanpe of elongation at break % b K O-ringa +30 +£30 30 +30 ASTM D1414
Cold flexibility TR10, (colder than) Nc’ 2 mm sheet -12 -12 -12 -12 1S0 2921
Cold flexibility TR10, (colder than) ?“’C O-ringa -12 -12 -12 -12 1SO 2921
Immg¢rsion testin )
Isoodtane toluene 50:50 O : — — — — — — 1SO 1817
72 (+p/-2)h / 23°C O
Voluthe change 9 % 2mmsheet | +10/0 | +10/0 +10/0 +10/0 1S0 1817
Voluhe change (O % O-ringa +10/0 | +10/0 +10/0 +10/0 1S0 1817
Hardhess changs,\?“\ °,M 2 mm sheet +5 +5 +5 +5 ISO 48 M
Hardpess cha@v °,CM 0O-ringa +5 +5 +5 +5 ISO 48 CM

N
I;;n(rl Or/sgi%%slg S:O 0il No.3 . . _ _ . . 1SO 1817
Voluthechamge 5 STmTSteet =579 =579 =579 =579 1S0 1817
Volume change % O-ringa +5/0 +5/0 +5/0 +5/0 ISO 1817
Hardness change °M 2 mm sheet +5 +5 +5 *5 ISO 48 M
Hardness change °,CM O-ringa +5 +5 +5 +5 ISO 48 CM

a 0-ring size IS0 3601-1-214 (d1 = 24,99 mm; d2 = 3,53 mm).

NOTE Variations of physical properties (particularly hardness, see ISO 48) can occur between test sheets and O-rings made from the same compound. For
qualification either test specimen (sheet or O-ring) is acceptable.
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Table 7 — O-ring material VMQ

VM
Properties Unit Te_st Q Test method
specimen 70
Hardness (IRHD) °,M 2 mm sheet 70+ 5 I1SO48 M
Hardness (IRHD) °,CM O-ringa 70+ 5 ISO 48 CM
Tensile strength, min. MPa 2 mm sheet 6 IS0 37
Tensile strength, min. MPa O-ringa 5 ASTM D1414
Elongation at break, min. % 2 mm sheet 150 1SO 37
Elongation at break, min. % O-ringa 125 ASTM D1414
(Jompression set, max. o . I1SO 815-1,
24 (+0/-2) hat 175 °C % O-ring? 35 Method A y\<0
(Jompression set, max. o Button type B 35 IS0 815-1, (7
72 (+0/-2) hat 175 °C 0 213 mm x 6 mm Method A ¢ .V
)
(Jompression set, max. o - 1SO 815x1,7
72 (+0/-2) hat 175 °C % O-ring? 40 Metliot A
(Jompression set, max. % Button type B 55 If?'}S—l,
336 (+0/-2) hat 175 °C 0 213 mm x 6 mm ('\Q/l hod A
(Jompression set, max. o 0O-ringa 70 N \TSO 815-1,
436 (+0/-2) hat 175 °C 0 8 ¢« N~ Method A
Heat ageing, 72 (+0/-2) h / 200 °C — — -, O 1S0 188
o ‘

Hardness change , M 2 mm sheet A(i} IS0 48 M
Hardness change °,CM O-ringa \\Y +5 ISO 48 CM
Heat ageing, 168 (+0/-2) h / 200 °C — — O 1SO 188
Hardness change °,M 2 mm sh\efe\@ +6 IS0 48 M
Hardness change °,CM O-ri{lséb‘ +6 ISO 48 CM
(Jhange of tensile strength % 2 eet +25 1S0 37
(hange of tensile strength % Ab'—ringa +30 ASTM D1414
(hange of elongation at break % %[~ 2 mm sheet +35 1SO 37
(hange of elongation at break \.\‘@\)b O-ringa +35 ASTM D1414
dold flexibility TR10, (colder than) )= 2 mm sheet 40 150 2921
(old flexibility TR10, (colder than) \’ {1 °C O-ringa -40 ISO 2921
Immersion test in ISO Oil No. 1 C?‘ . . . 1S0 1817
42 (+0/-2) h / 100 °C C,
Volume change ('\Y % 2 mm sheet +10/-5 1SO 1817
Volume change \%v % O-ringa +10/-5 1SO 1817
Hardness change (-\(O‘ °,M 2 mm sheet +8 IS0 48 M
Hardness changer °,CM O-ringa +8 ISO 48 CM
Immersion t ‘SO 0il No.3
12 (+0/-2 0°C — — — 1SO 1817
Volur}ev}nge % 2 mm sheet +60/0 ISO 1817
Volgme'change % O-ringa +60/0 1S0 1817
H ara;less change , M Zmm sheet 0/-35 5046 M
Hardness change °,CM O-ringa 0/-35 ISO 48 CM
NOTE Variations of physical properties (particularly hardness, see ISO 48) can occur between test sheets and O-rings made
from the same compound. For qualification either test specimen (sheet or O-ring) is acceptable.
a 0-ring size ISO 3601-1-214 (d1 = 24,99 mm; d2 = 3,53 mm).
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Table 8 — O-ring material EPDM (sulfur cured)

EPDM
Properties Unit spgceifrtlen sulfur cured Test method
70 80
Hardness (IRHD) °,M 2 mm sheet 705 805 ISO48 M
Hardness (IRHD) °,CM O-ringa 705 805 1SO 48 CM
Tensile strength, min. MPa 2 mm sheet 10 10 1SO 37
Tensile strength, min. MPa O-ringa 8 8 ASTM D1414
Elongation at break, min. % 2 mm sheet 250 175 ISO 37
Etonmgatiomatbreak; i Q O-Ting= 200 125 ASTM DT 14
Compresionse e 0 | omme | w0 | owm | KOS
(;gmpression set, moax. % Button type B 30 35 6}%’0 81541,
(+0/-2) hat 100 °C 213 mm x 6 mm MR Method A
- S
T oy hat1605C. % O-ringa 40 &%Q 150 81541
gggnpression set, macx. % Button type B 60 O 6.(; ISO 815,
(+0/-2) hat 100 °C 213 mm x 6 mm L Method A
- =
Compression st max. o | omg | ek e | NS
Heat ageing, 72 (+0/-2) h / 125 °C — — {\<<_ — 1SO 189
Hardness change, max. °°M 2 mm sheet <?V +8 +8 ISO 48 M
Hardness change, max. °,CM O-ring’a\\\\ ; +8 +8 1SO 48 CM
Heat ageing, 168 (+0/-2) h / 125 °C — — — — 1SO 184
Hardness change, max. °M 2 @Yeet +12 +10 I1ISO48 M
Hardness change, max. °,CM A@-ringa +12 +10 1SO 48 CM
Change of tensile strength % \‘\\‘()2 mm sheet 40 +40 1SO 37
Change of tensile strength ,%O O-ringa 40 +40 ASTM D1414
Change of elongation at break _\E"/: 2 mm sheet +50 +50 IS0 37
Change of elongation at break r\\u % O-ringa +50 +50 ASTM D1414
Cold flexibility TR10, (colder than)‘ . .V °C 2 mm sheet -40 -40 ISO 2921
Cold flexibility TR10, (colder t}}a\® °C O-ringa -40 -40 1SO 29211
NOTE Variations of physical p, Mes (particularly hardness, see ISO 48) can occur between test sheets and O-rings made frpm the
same compound. For qualificat&ither test specimen (sheet or O-ring) is acceptable.
a O-ring size ISO 36(}1;\ 4’(d1 =24,99 mm; dz = 3,53 mm).
% 4
O
Q..
?\
RS
e
S
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Table 9 — O-ring material EPDM (peroxide cured)

EPDM
Properties Unit speTceifrtxen peroxide cured Test method
70 80
Hardness (IRHD) °,M 2 mm sheet 70+ 5 805 I1SO48 M
Hardness (IRHD) °,CM O-ringa 705 805 ISO 48 CM
Tensile strength, min. MPa 2 mm sheet 10 10 1SO 37
Tensile strength, min. MPa O-ringa 8 8 ASTM D1414
Elongation at break, min. % 2 mm sheet 150 120 ISO 37
Elongptiomatbreak; T 5 O-Timg™ 126 126 ASTM DT
Comppesion st e 6 | ommg | w0 | w0 | BomeL N
Compfession set, max. % Button type B 25 25 ISO 8%3‘%[/
72 (+Q/-2) hat125°C 213 mm x 6 mm M&th A
Complession st o | ome | s | s | JRTSY
S5t o B I IS R
. 4
336 ]0)-2) h ot 125 ¢ % O-ring® 0| 30 Method A
Heat 4geing, 72 (+0/-2) h / 150 °C — — — {\: — ISO 188
Hardiess change, max. °,M 2 mm sheet +8Q\’ +8 IS0 48 M
Hardiess change, max. °,CM O-ringa L. \R\ - +8 ISO 48 CM
Heat 4geing, 168 (+0/-2) h / 150 °C — — P — 1SO 188
Hardiess change, max. °,M 2 mm sheet 5{(‘\‘/ +12 +10 IS0 48 M
Hardiess change, max. °,CM O-ring\@ +12 +10 ISO 48 CM
Change of tensile strength % 2 mmysheet +40 +40 1SO 37
Change of tensile strength % X@ringa +40 +40 ASTM D1414
Change of elongation at break % hs mm sheet +50 +50 1S0 37
Change of elongation at break %\\\J O-ringa +50 +50 ASTM D1414
Cold flexibility TR10, (colder than) . ‘itJ 2 mm sheet -40 -40 ISO 2921
Cold fjexibility TR10, (colder than) ,_Sk\ °C O-ringa -40 -40 ISO 2921
NOTE | Variations of physical properties ( Mlarly hardness, see ISO 48) can occur between test sheets and O-rings made from the
same dompound. For qualification either tmpecimen (sheet or O-ring) is acceptable.
@ (-ringsize SO 3601-1-214 (dy= 2 9 mm; dy = 3,53 mm).
% 4
QO
Q..
?\
O
e
S
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