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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Starndards
adopted by the technical committees are circulated to the member bodies for votingy<Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shgll not be held responsible for identifying any or all such patent rights.

ISO 4023 wap prepared by Technical Committee ISO/TC 45, Rubber_and rubber products, Subcommittee
SC 1, Hoses (rubber and plastics).

This fourth edition cancels and replaces the third edition (ISO 4023:4991), which has been technically reyised.
The major teghnical change is the broadening of the scope>to include hose assemblies. These have|to be
fitted with suifable end connections and couplings as, for a\particular hose design, the type of end connjection

used can havg a significant influence on the test results.

r dealing with any initial leakage between hose body and end fitting which sometimes ocqurs at
test is also included.

A procedure
the start of th
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INTERNATIONAL STANDARD ISO 4023:2009(E)

Rubber hoses and hose assemblies for steam — Test methods

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This standard 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 health and safety practices and to
ensurle compliance with any national regulatory conditions.

All nelcessary safety devices shall be provided to ensure safe working conditions for the qperators.

1 Scope

This Ipternational Standard specifies test methods in which a rubber hose-test piece or hosg¢ assembly is
exposed to saturated steam, thus simulating service conditions.

Four methods are specified, namely:

— method A: vertical rack method;

— method B: horizontal rack method,;

— method C: flexing test, vertical arrangement;

— method D: flexing test, horizontal arrangement.

2 Normative references
The fpllowing referenced documents are indispensable for the application of this documept. For dated
references, only the edition cited” applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 6[134, Rubber hoses-and hose assemblies for saturated steam — Specification

3 Method. A} Vertical rack method

3.1 |Principle

A length of hose or hose assembly is held in a fixed vertical position and saturated steam is passed through it.

NOTE The temperature or pressure of the steam and the time of exposure are given in ISO 6134 for each particular
hose type. The relevant hose product standard will normally state which, if any, physical properties are to be used to
check for hose deterioration as well as the permitted changes in these properties. Properties commonly specified are
bursting strength, tensile strength, elongation at break of the lining and/or cover and adhesion between layers. Visually
assessed test criteria may also be specified, for example rupture of reinforcement, cracking of cover to a specified depth
and pitting or blistering of the lining. Sometimes, the time of exposure until the hose fails may be specified as the test
criterion.

For hose assemblies, the check is carried out as for hoses but, in addition, it is recorded in the test report
whether there is any failure or leakage at the end-fitting-to-hose interface.

© 1SO 2009 - All rights reserved 1


https://standardsiso.com/api/?name=3311dd3e3aff49c9bbbc8e4544ff6d9b

ISO 4023:2009(E)

3.2 Apparatus

Refer to Figure 1. Two fixed horizontal steam manifolds having suitable connections for attaching test pieces
are placed one above the other at such a distance that the test pieces will just fit between the connections in a
vertical position without distortion. Dry saturated steam at the required pressure is supplied to the test pieces
through the upper manifold, which is equipped with a pressure-regulating valve, a recording gauge and one or
more suitable indicating gauges. The lower manifold is connected to a steam trap. Shut-off valves are
provided at each opening in each manifold.

Should the apparatus be confined within an enclosure as a safety precaution, the enclosure shall be designed
so that the ambient temperature measured 25 mm from the outer surface of the hose is not more than 11 °C
above room temperature

3.3 Test pjece

3.3.1 Hoses

The test piecg¢ shall be a sample of hose, not less than 500 mm in length, and of a Iéngth sufficient td allow
coupling remgval after the steam test and recoupling the hose with an appropriate coupling for a burst teft.

3.3.2 Hose pssemblies

The test piece for the hose assembly shall be not less than 500 mm.indength and shall be fitted with the
recommended or specified end fittings.

3.4 Procedglure

Mount the tegt piece in the apparatus and subject it to the internal steam conditions specified in ISO 6134 for
the particular ftype of hose under test. After exposure for-the time specified in ISO 6134 for the particulgr type
of hose undef test, release the pressure in the test piece, remove it from the apparatus, allow it to copl and
hold it under atmospheric conditions for not less than;16 h and not more than 100 h.

After this timg, examine the test piece visually and carry out the physical determinations specified; at the| same
time, determife the same properties on a _length of hose or a hose assembly which has not been exposged. In
the case of hpse assemblies, if a burst test is specified in the relevant product standard the completg hose
assembly shdll be removed from the apparatus to carry out the test.

If so specifieql, the exposure shall-be continued until the hose or hose assembly fails, as indicated by the
specified critgria, and the time 0 failure noted. These specified criteria will be stated in the relevan{ hose
product standard.

Normally, at the start‘of.the test, tightening of the hose end fittings to stop initial slight leakage betwegn end
fitting and hoge bodyris allowed, unless the hose product standard explicitly forbids it. Once the end fittings
have been tightened and leakage has been stopped as a result of this action, however, further tigf(\}ening
necessary to [stop any subsequent leakage is not allowed and the hose assembly will be considered t
failed the test if such leakage takes place.

have
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Dimensions in millimetres
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Figure 1 — Schematic diagram of arrangement for vertical steam rack test (method A)
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3.5 Testreport

The test report shall include the following particulars:

a full description of the hose or hose assembly (including end fittings) tested;
a reference to this test method, i.e. ISO 4023:2009, method A;

a reference to the relevant specification in which the test criteria are given or details of such criteria;

the visual assessment of the test piece after testing;

a)

b)

c)

d) details of
e) the result
f)  if testing

g) anyothe
h) any spec|
4 Methog
4.1 Princij
A length of H

horizontal pos

NOTE 1  Thg
hose type. The
normally be st3

NOTE 2  Thi
portions of the

For hose ass
whether there

4.2 Apparatus

Refer to Figu
are placed p4

s of the physical tests specified in the relevant specification;
was continued until the test piece failed, the time to failure;
expression of results required by the relevant specification;

al observations.

B: Horizontal rack method

le
ose or a hose assembly fitted with the recommended or specified end fittings is hel

ition in such a manner that it sags, enabling condéensate to collect in part of it.

e temperature or pressure of the steam and the time of exposure are given in ISO 6134 for each pa|
extent to which changes in appearance andsphysical properties as a result of exposure are permit
ted in the relevant hose specification (see also the note in 3.1).

5 test is usually used to measure the tendency for the lining to blister or “chunk” out (“popcorning”),
ining to fracture and become detached.

emblies, the test is carried-out as for hoses but, in addition, it is recorded in the test
is any failure or leakage at'the end-fitting-to-hose interface.

e 2. Two fixed horizontal steam manifolds having suitable connections for attaching test
rallel to_€ach other and in the same horizontal plane approximately 1 m from each othg

with a pressyre-régulating valve, a recording gauge and a suitable indicating gauge. The other mani

saturated steam at the-required pressure is supplied to the test piece through one manifold, which is equ
connected tol steam trap. Shut-off valves are provided at each opening in each manifold.

1 in a

rticular
ed will

i.e. for

report

bieces
r. Dry
ipped
fold is

Should the apparatus be confined within an enclosure as a safety precaution, the enclosure shall be so
designed that the ambient temperature measured 25 mm from the outer surface of the hose is not greater
than 11 °C above room temperature.
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Dimensions in millimetres
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Figure 2 — Schematic diagram of arrangement for'horizontal steam rack test (method B)

4.3 [Test piece

The test piece shall be a sample of hose or a_hose assembily fitted with the recommended or |specified end
fittingg and of suitable length to conform to Figure 2.

4.4 |Procedure

Mount the test piece in the appanatus so that there is a sag in the hose of 100 mm to 400 mm below the level
of the|hose at the manifolds. Subject the hose to the internal steam conditions specified in ISQ 6134 for the
partictilar type of hose undertest. After 20 h, exhaust the hose within a time of 1 min or less @nd allow the
hose {o cool to room temperature for 4 h. Repeat this cycle for the length of time specified in ISQ 6134 for the
particlilar type of hose tUnder test.

After exposure for,the specified time, release the pressure in the test piece, remove it from the apparatus,
allow [t to cool and hold it under atmospheric conditions for not less than 16 h and not more than|100 h.

time, gétermine the same properties on a length of hose or a hose assembly which has not been exposed. In
the case of hose assemblies, If a burst test Is speciiied In the relevant product standard the complete hose
assembly shall be removed from the apparatus to carry out the test.

After thistime, examine the test piece visually and carry out the physical determinations specifieeqi; at the same

If so specified, the exposure shall be continued until the hose (or hose assembly) fails, as indicated by the
specified criteria, and the time to failure noted. These specified criteria will be stated in the relevant hose
product standard.

Normally, at the start of the test, tightening of the hose end fittings to stop initial slight leakage between end
fitting and hose body is allowed, unless the hose product standard explicitly forbids it. Once the end fittings
have been tightened and leakage has been stopped as a result of this action, however, further tightening
necessary to stop any subsequent leakage is not allowed and the hose assembly will be considered to have
failed the test if such leakage takes place.

© 1SO 2009 - All rights reserved 5
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4.5 Test report

The test report shall include the following particulars:

a full description of the hose or hose assembly (including end fittings) tested;
a reference to this test method, i.e. ISO 4023:2009, method B;

a reference to the relevant specification in which the test criteria are given or details of such criteria;

the visual assessment of the test piece after testing;

a)

b)

c)

d) details of
e) the result
f)  if testing

g) anyothe
h) any spec|
5 Methog
5.1 Princij

A length of hd
in a vertical c

This test is ng
then be visua

NOTE Thg
hose type. The
normally be st3

For hose ass|
whether there

5.2 Appar

Refer to Figu
spaced one 4

s of the physical tests specified in the relevant specification;
was continued until the test piece failed, the time to failure;
expression of results required by the relevant specification;

al observations.

C: Flexing test, vertical arrangement

le
se or a hose assembly fitted with the recommended or specified end fittings is repeatedly

pnfiguration whilst saturated steam is passed through it.

rmally run for a specified number of hours, during which there shall be no failure. The hos
ly examined or tested for compliance with.specified requirements.

e temperature or pressure of the steam-and the time of exposure are given in ISO 6134 for each pa|
extent to which changes in appearanee and physical properties as a result of exposure are permit
ted in the relevant hose specification (see also the note in 3.1).

emblies, the check is carfied out as for hoses but, in addition, it is recorded in the test
is any failure or leakage at the end-fitting-to-hose interface.

tus

e 3. Two horizontal steam manifolds having suitable connections for attaching test piec
bove the‘other, mounted so that one of the manifolds is capable of moving vertically a dis

of 315 mm du
the upper m
indicating ga

$

flexed

e may

rticular
ed will

report

bS are
stance

ring testing. Dry saturated steam at the required pressure is supplied to the specimens th
niféld; which is equipped with a pressure-regulating valve, a recording gauge and s
ges. The lower manifold is connected to a steam trap. Shut-off valves are provided a

T

rough
itable
each

opening in each manifold.

Should the apparatus be confined within an enclosure as a safety precaution, the enclosure shall be so
designed that the ambient temperature measured 25 mm from the outer surface of the hose is not greater
than 11 °C above room temperature.

5.3 Test piece

The test piece shall be a piece of the hose sample or a hose assembly fitted with the recommended or
specified end fittings, cut to such a length that it will form a loop of inside diameter (4 in Figure 3) which is
10 times the hose inside diameter when disposed between the manifolds at their maximum distance apart.
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Dimensions in millimetres
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sfationary manifold

2 stitable end fittings with couplings

3  hpse or hose assembly under test

4 rgciprocating manifold; vertical movement 315 mm

d 19 nominal inside“hose diameters when lower manifold is in its lowest position (i.e. when the distange between the
nanifolds is.at'its maximum)

NOTE NManifolds may be constructed to hold more than one hose or hose assembly.

Figure 3 — Schematic diagram of arrangement for vertical flexing test (method C)

5.4 Procedure

Mount the test piece between the upper and lower manifolds in such a way that a loop is formed with an inside
diameter 10 times the hose inside diameter when the manifolds are at their maximum distance from each
other. Apply steam continuously at the pressure specified in 1ISO 6134 for the particular type of hose under
test for the time specified for the particular type of hose under test. During this period of exposure, move one
of the manifolds up and down on a 315 mm stroke to flex the test piece at a rate of 0,1 Hz. If necessary, the
upper part of the loop may be supported by means of a suspension wire or cord.

After exposure for the specified time, release the pressure in the test piece, remove it from the apparatus,
allow it to cool and hold it under atmospheric conditions for not less than 16 h and not more than 100 h.
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After this time, examine the test piece visually and carry out the physical determinations specified; at the same
time, determine the same properties on a length of hose or a hose assembly which has not been exposed. In
the case of hose assemblies, if a burst test is specified in the relevant product standard the complete hose
assembly shall be removed from the apparatus to carry out the test.

If so specified, the exposure shall be continued until the hose or hose assembly fails, as indicated by the
specified criteria, and the time to failure noted. These specified criteria will be stated in the relevant hose
product standard.

Normally, at the start of the test, tightening of the hose end fittings to stop initial slight leakage between end
fitting and hose body is allowed, unless the hose product standard explicitly forbids it. Once the end fittings
have been tightened and leakage has been stopped as a result of this action. however, further tightening
necessary to [stop any subsequent leakage is not allowed and the hose assembly will be consideredtg have
failed the test|if such leakage takes place.

5.5 Test report

The test repoft shall include the following particulars:

a) a full desgription of the hose or hose assembly (including end fittings) tested;

b) areferenge to this test method, i.e. ISO 4023:2009, method C.

c) areferenge to the relevant specification in which the test criteria are given or details of such criteria;
d) details offthe visual assessment of the test piece after testing;

e) the resulfs of the physical tests specified in the relevant specification;

f)  if testing was continued until the test piece failed, the\time to failure;

g) any other expression of results required by the televant specification;

h) any specjal observations.

6 Method D: Flexing test, horizontal arrangement

6.1 Principle

A length of hpse or a hose assembly in a horizontal configuration is used to convey saturated steam| while
being subjected to flexing during a predetermined cycle. The maximum bore size of hose which can be fested
is 50 mm.

The hose or| hose assembly is subjected to flexing, alternating with resting in a horizontal positipn, in
accordance with a timed cycle. The position is selected to evaluate the service performance of a hose in
experimental conditions closely simulating regular industrial service conditions. Such a position causes three
bends in reverse directions:

— first bend, in the area of the supply fitting;

— second bend, at the bottom part of the loop;

— third bend, in the area of the outlet fitting.

The reverse bends check the performance of the whole construction of the hose. Due to both the horizontal

position and the bottom bend, condensed water will also occasionally be present, as it would be in regular
industrial service conditions.
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