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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
ical standardization.
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Introduction

The methods described in this document provide a means of assessing the resistance of hoses to the
deleterious effects of atmospheric ozone under static conditions.
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INTE

RNATIONAL STANDARD ISO 7326:2016(E)

Rubber and plastics hoses — Assessment of ozone
resistance under static conditions

1 S

cope

This document specifies five methods for determining the ozone resistance of the outer covers of hoses:

r

NOTE
can b

vulcanized to the same degree.
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The ff
const|
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dynar
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For th
[SO aj
— 1

ethod 1, for bore sizes up to and including 25 mm, carried out on the hose itself;
ethod 2, for bore sizes greater than 25 mm, carried out on a test piece from the\hose
ethod 3, for bore sizes greater than 25 mm, carried out on a test piece from,the cove

ethod 4, for all bore sizes, carried out on the hose itself;

wall;

5

ethod 5, for all bore sizes, carried out on hoses that are expandable, for example textile-

binforced hoses.

For hoses with built-in fittings from which it is not possible/to take test pieces, the oz
assessed on slabs in accordance with ISO 1431-1, using testsheets of the appropriate polymd

ormative references

bllowing documents are referred to in the“text in such a way that some or all of
tutes requirements of this document:For dated references, only the edition cited
ed references, the latest edition of théreferenced document (including any amendmg

131-1:2012, Rubber, vulcanized or.thermoplastic — Resistance to ozone cracking — Par
hic strain testing

8529, Rubber — General proeedures for preparing and conditioning test pieces for physica

erms and definitions
e purposes ¢fthis document, the terms and definitions given in ISO 8330 apply.
nd IEC maintain terminological databases for use in standardization at the following

C Electropedia: available at http://www.electropedia.org/

ne resistance
ric compound

their content
applies. For
ents) applies.

F 1: Static and

test methods

addresses:

— SO Omtime browsing platformmavaitabteat ittp7//wwwiiso-org/obp

4 General considerations

Method 1 and method 2 are the methods normally used, method 3 being used only if it is not possible
to carry out the test in accordance with method 2. Method 4 is suitable for all bore sizes. Method 5 is
specifically for testing expandable hoses in the expanded state.

The results of tests carried out in accordance with method 1 may not be comparable with the results
obtained when tests are carried out in accordance with method 2 or method 3, even if the cover
compounds of the hoses under test are identical in composition and are cured to the same degree. The
test method to be used shall be as specified in the product standard.

© ISO 2016 - All rights reserved
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5 Apparatus

All apparatus placed in the test cabinet shall be fabricated from materials which do not absorb or
decompose ozone.

5.1 Ozone cabinet, with apparatus for generating ozone, monitoring and controlling the ozone
concentration, as described in ISO 1431-1.

5.2 Test piece holder, as shown in Figure 1 (for method 1).

5.3 Test pieee

aluminium (f

5.4 Jig, for

Details given

or method 2).
elongation of test pieces (for method 3).

in ISO 1431-1:2012, 5.6 shall be followed.

5.5 Cylindrr, as shown in Figure 3, with an outside diameter 2 times that of’the specified minjmum
bend radius for the hose being tested or, if not specified, 8 times the outside diameter (for method f#).
5.6 Round rod, as shown in Figure 4, with an outside diameter 1,2)times the inside diameter pf the

hose being te

6 Test pi

6.1 Type

6.1.1 Method 1

sted (for method 5).

eCces

pf test piece

The test piece shall consist of a hose sample. The length shall be calculated by the following formyla:
L= n[rb + deTXtJ +2d .
where
L is the length of the test piece;
rp isthe bendxadius of the hose under test, as specified in 9.1.1;
dext isthe-outside diameter of the hose under test.

6.1.2 Method 2

The test piece shall consist of a strip cut longitudinally from the hose. The strip shall be 150 mm long
and 25 mm wide.

6.1.3 Method 3
The test piece shall consist of a strip of the hose cover, 25 mm in width, removed longitudinally from the

hose. Lightly buff the underside of the strip in accordance with ISO 23529 to remove any reinforcement
impressions and thus ensure uniformity of strain along the length of the strip.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=15f467967e8318617e68c0ef5f713a02

6.1.4

ISO 7326:2016(E)

Method 4

The test piece shall consist of a hose sample long enough to be wound at least once round the cylinder
which will be used for the test.

6.1.5

Method 5

The test piece shall consist of a straight length of hose approximately 50 mm long.

6.2 Number of test pieces

ThredTestpieces shait be tested:

7 (Jonditioning of test pieces

No teft shall be carried out within 24 h of manufacture.

The time interval between manufacture and testing shall be as specified in/ISO 23529. For evaluations
whicl} are intended to be comparable, the test shall, as far as possible,be carried out affter the same
time nterval after manufacture.

The tpst pieces, mounted as described for the appropriate procedure, shall be conditioned for 48 h
in a qubstantially ozone-free atmosphere at standard temperature (see ISO 23529), in[darkness or
subdyed light.

8 Test conditions

Unlests other conditions are specified in the relevant hose specification, the test pieces shall be exposed
in thg ozone cabinet to an ozone concentration’of (50 * 5) pphm (parts per hundred million) by volume
at (4q £ 2) °C for (72_9) h.

NOTE It has been found that differences in atmospheric pressure can influence ozone cracking when test
pieceq are exposed to constant ozone.concentrations expressed in parts per hundred million. This effect may
be taKen into account by expressingythe ozone content in the ozonized air in terms of the partial pressure, i.e. in

millippscals, and making comparisons at constant ozone partial pressure. At standard conditions
pressure and temperature (#01-kPa, 273 K), a concentration of 1 pphm is equivalent to a parti

fatmospheric
h] pressure of

1,01 npPa.

9 Hrocedure

9.1 [Method 1

9.1.1 ount each test piece on a test piece holder (5.2) as shown in Figure he ra
be equal to the specified minimum bend radius for the hose under test or, if not specifie

internal diameter.

lius, rp, shall

d, 6 times the

9.1.2 Seal the ends of the test pieces with caps to prevent absorption of ozone by the inner lining and
reinforcement.

© ISO 2016 - All rights reserved
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9.1.3 After periods of exposure of 2 h, 4 h, 24 h, 48 h and 72 h, examine the test pieces, whilst still in
the extended condition, under x 2 magnification, ignoring the area adjacent to the fixing points. If cracks

are discovered, record their nature and the time at which they were first observed.

1

<
@_b‘
|
2 |
R | s
| s
"7 2%
o \\ 2
3
Key
. dext
1  hosetestpiece | L=mn|r, + 5 +2d
2 aluminiumn plug
3 aluminiumn baseplate
Figure1-— Arrangement for mounting hose for method 1
9.2 Methqd 2

9.2.1 Mount-each test piece on a test piece holder (5.3), as shown in Figure 2, so that the req

uired

elongation of the hose cover, measured over a distance of 20 mm, is reached. If not otherwise specified,
the elongation of the cover shall be 20 %. Coat the edge and the lining of each test piece with an ozone-

resistant lacquer.

9.2.2 After periods of exposure of 2 h, 4 h, 24 h, 48 h and 72 h, examine the test pieces, whilst still in
the extended condition, under x 2 magnification, ignoring the area adjacent to the fixing points. If cracks

are discovered, record their nature and the time at which they were first observed.
9.3 Method 3

9.3.1 Mount each test piece in a jig (5.4) and apply 20 % elongation.

4 © IS0 2016 - All rights reserved
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9.3.2 After periods of exposure of 2 h, 4 h, 24 h, 48 h and 72 h, examine the test pieces, whilst still in
the extended condition, under x 2 magnification, ignoring the area adjacent to the fixing points. If cracks
are discovered, record their nature and the time at which they were first observed.

& : s

Key
1 ofitside surface of hose
2 tgststrip (end-to-end length = 150 mm)
3 grip
4  hpse reinforcement
5 r¢taining bolt
a  Measurement distance.
Figure 2 — Test pieces mounted on holder for method 2
9.4 |Method 4

9.4.1| Wind each test\piece on a cylinder with an outside diameter 2 times of that of the specified
minimum bend radius-for the hose or, if not specified, 8 times the outside diameter, as showpn in Figure 3.

© IS0 2016 - All rights reserved 5
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Key

1 testpiece]
2 cylinder
3  e.g. wire gr cord to hold ends of test piece together

Figure 3 — Test piece wound on cylinder (method 4)

9.4.2 After| periods of exposure of 2 h, 4 h, 24 h, 48 h and 72<h; examine the test pieces undér x 2
magnification, ignoring the area where the ends of the test.piece were tied together. If cracks are
discovered, record their nature and the time at which they were first observed.

9.5 Methqd 5

9.5.1 Insent a round rod of outside diameter-X,2 times the inside diameter of the hose into eadh test
piece, as shoyn in Figure 4.

Dimensions in millifnetres

s — ///

25 25

Key
1 testpiece
2 round rod
a  End of rod has rounded edge.

Figure 4 — Round rod inserted in test piece (method 5)

9.5.2 After periods of exposure of 2 h, 4 h, 24 h, 48 h and 72 h, examine both ends and the outer cover
of the test pieces under x 2 magnification. If cracks are discovered, record their nature and the time at
which they were first observed.
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