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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 proced d e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

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

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions [related to conformity assessment, as well as information about ISO's adherence fo the
World Trade|Organization (WTO) principles in the Technical Bafriers to Trade (TBT), see www.is¢.org/
iso/foreword.html.

This documgnt was prepared by Technical Committee ISO/TC 45, Rubber and rubber products,
Subcommitt¢e SC 2, Testing and analysis.

This fifth edition cancels and replaces the fourth edition (ISO 6505:2015), of which it constitlites a
minor revisipn. The main changes compared‘to the previous edition are as follows:

— the Intrqduction has been deleted;
— the Norrhative references in Clauseé 2 have been updated.

Any feedback or questions on thiS’”document should be directed to the user’s national standards bpdy. A
complete listing of these bodi€s can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 6505:2021(E)

Rubber, vulcanized or thermoplastic — Determination of
tendency to adhere to and corrode metals

WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the useor generation
of supstances, or the generation of waste, that could constitute a local environmental hazard.
Referlence should be made to appropriate documentation on safe handling.and disposal after
use.

1 Sicope

This document specifies a method for the determination of the tendency of vulcanized or thermoplastic
rubbers to adhere to and to corrode metals when exposed to a spéeified test environment

2 Normative references

The fpllowing documents are referred to in the textdn-such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

ISO 4B-2, Rubber, vulcanized or thermoplasti¢c- Determination of hardness — Part 2: Hardpess between
10 IRHD and 100 IRHD

ISO 3B10-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wjire cloth
[SO 18899:2013, Rubber — Guidettothe calibration of test equipment
ISO 23529, Rubber — General’procedures for preparing and conditioning test pieces for|physical test
methgds

3 Terms and.definitions

No terms and definitions are listed in this document.

[SO and JEG'maintain terminological databases for use in standardization at the following jpddresses:

Ir\r\ 1: 1 : 1ot lolal i S L/ s )
- U UIHIIIIT UTUWSII G PIAUUTIL AvdlldUIT AU LIttPYS. /7 W W VW.ISU.UL 5 7UUY

— IEC Electropedia: available at http://www.electropedia.org/

4 Principle

Rubber test pieces are held between metal test strips under specified conditions in a dry or wet
atmosphere for a specified period.

Subsequent visual examination of the metal surface provides a subjective indication of the degree of
adhesion to the metal by the rubber and corrosion of the metal.

© IS0 2021 - All rights reserved 1
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5 Materials
5.1 Acetone, (for cleaning of metal) of recognized analytical quality.

5.2 Other suitable solvents, (for cleaning of rubber) of recognized analytical quality and which do
not have any deleterious effects on the rubber under test.

5.3 Pumice powder, passing a test sieve of nominal aperture size 53 pum complying with the
requirements of [ISO 3310-1.

5.4 Distilled water, or water of equivalent purity.

5.5 Silica gel.

6 Appargtus
6.1 Usual lnboratory equipment, plus the following.

6.2 Support jig, to align the metal test strips and rubber test piéces, capable of supporting the
clamping forfe, and with a facility for setting clamps to maintain the‘Clamping force on the assembled
test piece “sgndwich” throughout the test period (see Figure 1).

6.3 Test chamber, complying with the requirements specified in ISO 23529, with faciliti¢s for
controlling the temperature within the tolerance limits giventin I[SO 23529.

For tests other than those in a “dry” atmosphere, a suitable means for controlling the humidity to within
the tolerancg limits given in ISO 23529 shall be provided.

For tests in ja “dry” atmosphere (less than/10-% humidity), a desiccator may be used. For tefsts at
elevated temjperature, it is common practice to assume low humidity.

For tests in 9 “wet” atmosphere (approximately 90 % humidity), a desiccator may be used with ar] open
vessel at the pottom containing a mikture of 33 parts by mass of glycerol and 67 parts by mass of yater.
The relative flensity of this mixtute)will be 1,080 6 at 20 °C. The relative humidity above its surfade will
be approximptely 90 % at 23 °G.

6.4 Polyethylene glovés;-or other suitable equipment to prevent direct contact with the test surfaces.

6.5 Magnifying glass, of magnification x3 to x5.

6.6 Weights,with flat bottoms.

7 Test metals

The test metals used shall be those specified in the relevant material specification. If the metals are not
so specified, they shall be cut from commercial flat sheet or bar, preferably complying with a national
standard, and agreed between the interested parties.

NOTE The specific grades of metal specified in previous editions of this document are no longer available.

Aluminium and mild steel are most commonly used but copper, brass or other metal might be appropriate for
particular applications.

2 © IS0 2021 - All rights reserved
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Dimensions in millimetres

Key
110 kg weight 4 rubber test piece
sgrew clamp 5 metal test strips
Ipcating pin 6 bottom metal test strip

If only thin(foil is available, it shall be supported by a rigid backing material previously

non-dorrosive to the test metals.

7 positions of clamps
8 support base
9 guides for 10 kg weight

Figure 1 — Typical support jig

The 1etal tést'strips shall have a thickness sufficient to withstand the clamping force with

The test metals shall be in the form of strips with dimensions as given in Table 1.

Table 1 — Dimensions of metal test strips

out bending.
shown to be

Width Length (min.) Comments
mm mm
25 41 100 For use with square test pieces measuring
20 mm x 20 mm
50+1 100 For use with O-rings with an outer diameter
of 18 mm to 45 mm

© IS0 2021 - All rights reserved
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8 Calibration

The requirements for calibration of the test apparatus are given in Annex A.

9 Test pieces
9.1 Preparation

9.1.1 Square test pieces

Square test [pieces shall be (20 + 0,5) mm x (20 £ 0,5) mm and preferably with a thickn¢ss of
(2,0 £ 0,2) thm. They shall be cut or punched from sheet or from the product under evaluatifon in
accordance with ISO 23529.

9.1.2 O-r]:g test pieces

O-ring test piieces shall have a cross-sectional diameter of (3,55 # 0,1) mm. The'outer diameter pf the
test piece shall be min. 18 mm and max. 45 mm.

9.2 Numbler

At least two fest pieces shall be used for each test.

9.3 Time-interval between forming the material and-tésting

O

The time-intgrval between forming the material and testing shall be in accordance with ISO 2352

9.4 Storage

Samples and test pieces shall be protected from light as completely as possible during the inferval
between forming and testing.

10 Test conditions

10.1 Temperature
The test temperature shallbe selected from the list in ISO 23529.
10.2 Test period

The duration of,the test shall be selected from the following: 24_2 h; 72_% h; (96 = 2) h; (120 4 2) h;
(168 = 2) h and multiples of 7 days.

NOTE The test period of 120 h has been included alongside periods from ISO 23529 because it is used in
material specifications, especially for testing in a wet atmosphere.

10.3 Humidity

In terms of humidity, the atmosphere shall be

a) either a dry atmosphere having a relative humidity of less than 10 %, or
b) awetatmosphere having a relative humidity of (90 + 5) %.

NOTE This test is commonly carried out at low humidity to ensure that corrosion resulting from causes
other than those due to the rubber is minimized.

4 © IS0 2021 - All rights reserved
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11 Procedure

111

Precaution

In all operations, it is essential that the rubber test pieces and the metal test strips are handled only by
means of the polyethylene gloves or other protective equipment (see 6.4). This precaution is essential in

order

11.2
Clea

to minimize surface contamination of the test piece and metal strips.

Preparation of rubber test pieces for testing

all the surfaces of the rubber test pieces with cotton wool pads moistened with a su

table solvent

(see 1§
used
aceto

Allow
clean
imme

Since
antio
of the
testin

11.3

For e
from

For te
in ord

11.4

Thorq
watet
with
not td
than

11.5

11.5.

.2) to remove surface contamination (by mould release agents, for example). The
vill depend on the rubber under test; it shall not have any deleterious effects pn |the
he should not be used for nitrile rubber; isopropyl alcohol is preferred for this' materf

the test pieces to dry in air. When dry, store the test pieces, unless gtherwise sj
desiccator over silica gel at standard laboratory temperature (see 1S@23529) for
diately prior to testing.

cleaning of the test pieces might also remove from the rubbersurface materials su
ronants, etc., which would normally be expected to affect thie adhesion and corrosid
rubber, allow sufficient time in the desiccator for the re-formation of the “original” s;

g.
Number of metal test strips

hch test, use two suitable metal test strips as:specified in the material specificatio
the metals specified in Clause 7.

sts in a wet atmosphere, use only one type of metal in the construction of the test pied
er to avoid electrolytic effects.

Preparation of surfaces of metal test strips

ughly scour the test surfaces of the metal test strips using a slurry of pumice poy
applied with a cotton-wool pad until a matt surface is obtained. Thoroughly rinse the
vater (5.4) and then-with acetone (5.1) and finally dry in air. If the prepared metal t
be used immediatély after cleaning, store them in a clean desiccator over silica gel
P4 h before testing.

Determination

| ~Tests in a dry atmosphere

solvent to be
e rubber (e.g.
al).

pecified, in a
at least 24 h

ch as waxes,
n properties
irface before

h or selected

e “sandwich”

vder (5.3) in
metal strips
bst strips are
for not more

11.5.1.1 Tests using sheet material (square test pieces)

Take two rubber test pieces as specified in 9.1.1, prepared as specified in 11.2, and two metal strips of
dimensions 25 mm by 100 mm, prepared as specified in 11.4. Place the two pieces of rubber between
the prepared surfaces of the metal strips so that they are approximately 40 mm apart and equidistant
from the ends (see Figure 1). Align the rubber/metal sandwich so formed in the support jig and apply a
(10 £ 0,1) kg weight (equivalent to 122,5 kPa acting on the rubber) to the test piece sandwich. Tighten
the two screws, one at each end of the sandwich, with just sufficient force to maintain the clamping
force when the 10 kg weight is removed. Remove the 10 kg weight from the jig, place the sandwich in
the test chamber (6.3) and maintain it at the test temperature for the test period (see Clause 10).

At the end of the test period, remove the sandwich from the test chamber, allow to cool, if appropriate,
to standard laboratory temperature and maintain it at this temperature for at least 1 h. Release the

© IS0 2021 - All rights reserved
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screw clamps and carefully separate the metal strips from the rubber test pieces. Examine the surface
of the metal previously in contact with the rubber for signs of adhesion and corrosion. Use a magnifying
glass (6.5) in examining for corrosion.

11.5.1.2 Tests using O-rings

Take two O-rings of the same size, as specified in 9.1.2, prepared as specified in 11.2, and two metal
strips of dimensions 50 mm by 100 mm, prepared as specified in 11.4. Place the O-rings between the
prepared surfaces of the metal strips so that they are approximately 40 mm apart and approximately
equidistant from the ends of the metal strips. Align the metal/rubber sandwich so formed in the
support jig and apply a load L in accordance with Table 2 to the test piece sandwich. Tighten the two

screw clampgf, one at each end of the sandwich, wWith just Suificient force to maintain the clamping force
when the lodd is removed. Remove the load from the jig, place the sandwich in the test chamber (6.3)
and maintain it at the test temperature for the test period (see Clause 10).

At the end of{ the test period, remove the sandwich from the test chamber, allow to coal)if appropriate,
to standard |aboratory temperature and maintain it at this temperature for at least-1 h. Releage the
screw clampp and carefully separate the metal strips from the rubber O-rings. Examine the surfpce of
the metal prgviously in contact with the rubber for signs of adhesion and corresion. Use a magnjfying
glass (6.5) infexamining for corrosion.

11.5.2 Tests in a wet atmosphere

11.5.2.1 Tests using sheet material (square test pieces)

Take two rulbpber test pieces as specified in 9.1.1, prepared as specified in 11.2, and two metal styjips of
dimensions $0 mm by 100 mm, prepared as specified in 1d.4. Place the two pieces of rubber between
the prepared surfaces of the metal strips so that they arg’approximately 40 mm apart and equidfstant
from the ends (see Figure 1). Align the rubber/metal.sandwich so formed in the support jig and apply a
(10 = 0,1) kg|weight (equivalent to 122,5 kPa acting*on the rubber) to the test piece sandwich. Tiﬁhten
the two screws, one at each end of the sandwich, with just sufficient force to maintain the clajnping
force when the 10 kg weight is removed. Remove the 10 kg weight from the jig, place the sandwfich in
the test chamber (6.3) and maintain it at the standard laboratory temperature and a relative hurpidity
of (90 £ 5) 9% for the test period (see 10.2):

At the end ofthe test period, remove'the sandwich from the test chamber, release the screw clamps and
carefully separate the metal strips-from the rubber test pieces. Keep the metal strips in an atmosphere
at standard lpboratory temperature and a relative humidity of (50 + 5) % for 16 h to 24 h. At the ¢nd of
this period, gxamine the surface of the metal previously in contact with the rubber for signs of adhesion
and corrosiop. Use a magnifying glass (6.5) in examining for corrosion.

11.5.2.2 Tests using 0-rings

Take two O- 1ngs of the same size, as spec1f1ed in 9.1.2, prepared as spe01f1ed in 11 2 and two [metal
strips of di D :
prepared surfaces of the metal strips so that they are approx1mately 40 mm apart and approximately
equidistant from the ends of the metal strips. Align the metal/rubber sandwich so formed in the
support jig and apply a load L in accordance with Table 2 to the test piece sandwich. Tighten the two
screw clamps, one at each end of the sandwich, with just sufficient force to maintain the clamping force
when the load is removed. Remove the load from the jig and place the sandwich in the test chamber
(6.3) and maintain it at the standard laboratory temperature and a relative humidity of (90 * 5) % for
the test period (see 10.2).

At the end of the test period, remove the sandwich from the test chamber, release the screw clamps and
carefully separate the metal strips from the rubber O-rings. Keep the metal strips in an atmosphere at
standard laboratory temperature and a relative humidity of (50 = 5) % for 16 h to 24 h. At the end of
this period, examine the surface of the metal previously in contact with the rubber for signs of adhesion
and corrosion. Use a magnifying glass (6.5) in examining for corrosion.

6 © IS0 2021 - All rights reserved
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Table 2 — Choice of test load

Rubber hardness Load per mm
. . circumference
determined in accordance
with ISO 48-2 AL The load L required is calculated, in newtons, from
IRHD N/mm the formula
50 0,4 + 0,05 L=2xALx7(D, +d)
55 0,5+0,05 where
60 0,6 £0,05 AL is the inner circumference in N/mm;
65 0,8 +0,05 nl isthe innerdiameter ofthe ﬁ_rihgi mm;
70 1,1£0,05 D isthe inner thickness of the O-ring'ih mm;
75 1,5+0,1 )
2 allows for the fact that the Idad-is spread over
80 1,9+0,1 two pieces.
85 2,6+0,2
90 3,3+0,2
12 Expression of results
12.1|Degree of adhesion
Evalufate the degree of adhesion in accordance with the following criteria.
a) Copmplete separation of rubber from both metal strfaces. No indication of any adhesiop.

b) ¢

12.2

Evalu

12.2.

a) n
b) s

0
c c
12.2.

tp one or both metal surfaces.

pnsiderable force necessary to separate the“metal surfaces. Particles of rubber rem

Degree of corrosion

ate the degree of corrosion in.accordance with the following criteria.

I For tests in a dry atmosphere
o surface stain or.ceprosion;

irfaces stained or discolouration present, but no corrosion as evidenced by pitting
he or both meétal surfaces;

brrosienas evidenced by pitting and erosion on one or both metal surfaces.

ain adhering

or erosion of

P CFor tests in a wet atmosphere

For that part of the metal strip which has been in contact with the test piece, the degree of corrosion
shall be graded from 0 to 5 where 0 is no staining or corrosion and 5 is severe staining or corrosion.

Exam

ples of grades 1 to 5 are given for O-ring test pieces in Annex B.

13 Test report

The test report shall include the following information:

a) sample details:

1) full description of the sample and its origin;

© IS0 2021 - All rights reserved
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2) method of preparation of test piece from the sample, for example moulded or cut;
b) test method:
1) afull reference to the test method used, i.e. the number of this document, i.e. ISO 6505;
2) the test procedure used;
c) testdetails:
1) details of the metal(s) used;

2) the lahoratorv temperature;

3) the fime and temperature of conditioning prior to test;

4) the [temperature of test, if other than standard laboratory temperature and, the relative
humlidity if necessary;

5) the fest duration;

6) detalils of any procedures not specified in this document;
d) testresylts

1) the humber of test pieces used;

2) testfresults: details of any adhesion and/or corrosion;

e) date(s) of test.

8 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=b1d39136dee0abcb4683a851c17cac04

A.1 Inspection

Annex A
(normative)

Calibration schedule

ISO 6505:2021(E)

Beforg any calibration is undertaken, the condition of the items of apparatus to be callibrated shall

be asfertained by inspection and recorded in a calibration report or certificate. It(shall

be reported

whether calibration is made in the “as-received” condition or after rectification of any abnormality or

fault.

It shqll be ascertained whether the apparatus is, in general, fit for the intended purpo
any parameters specified as approximate and for which the apparatus-dees not therefoy
forma3lly calibrated. If such parameters are liable to change, then thecneéd for periodic ch

written into the detailed calibration procedures.

A.2 |Calibration schedule

For efch item, the calibration procedure is indicated ipthe schedule given in Table A.1
letter]C (indicating that confirmation is necessary that.the requirement is met, but no me

necesjsary) or by reference to a clause or subclause.jn ISO 18899.

The verification frequency for each item is givenin Table A.1 by the following code-letters

N initial verification only;
S verification at the standard interval given in ISO 18899;
§) verification in use.

Table A.1 — Calibration schedule

se, including
e need to be
ecks shall be

by the code-
asurement is

Item Requirement Procedure errlflcatlon Notes
requency
Supp¢rt jig Capable of withstanding the C N
clamping force throughout the
test
Test dhamber As per ISO 23529
Temperature control As per [SO 23529 ISO 18899:2013, S
Clause 18
Magnification glass x3 to x5 C N
Test metal strip material
Size of test metal strip |25 mm or 50 mm wide C N
by 2100 mm long
Thickness of strip Sufficient to withstand the C 8]
clamping force
if made of thin foil Use non-corrosive rigid backing C §)
material
Humidity <10 % or 90 % ISO 18899:2013, S
Clause 20

© IS0 2021 - All rights reserved
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Clause 20

Table A.1 (continued)
. Verification
Item Requirement Procedure £ Notes
requency

If high humidity used Use like metals in sandwich C §)

Preparation of rubber Clean all surfaces with a suitable C 8] e.g. do not use
solvent having no deleterious acetone on nitrile
effect on the rubber. rubber
Handle with gloves or similar.

Storage In clean desiccator over silica C §)
gel, protected from light

Distance apaft of two Approximately 40 mm C §)

rubber test pleces

Test load (tesfts on See Table 2 [SO 18899:2013, S

0-rings) 21.3

Applied weight (testson [(10 +0,1) kg ISO 18899:2013,

square test pleces) 22.2

Relative humjdity (90 £5) % ISO 18899:2013, S

Materials

Acetone of analytical quality

Solvents of analytical quality (having no deleteriotus’effect on the rubber under test)

Pumice powder, passing through a sieve of nominal aperture size 53 pm complyling

with ISO 3310-1

Distilled water or water of equivalent purity

Silica gel

Polyethylene or polypropyleneanedical gloves or forceps

In addition t

calibrating i accordance with ISO 18899:

a timer;

a thermg

instrum

meter for monitoring thejconditioning temperature;

b the items listed in Table A.1, use of,the following items is implied, all of which wil

ents for determiningthe length, width and thickness of the test pieces.

need

10
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