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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of nationa

| 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 document should be noted. This document was drafted in accordance with the editorial

rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t

e
patent(s). I$O takes no position concerning the evidence, validity or applicability of any claitn

rights in regpect thereof. As of the date of publication of this document, ISO had notreceived

patent(s) which may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute gn endorsement.

For an expl
related to
Organizatig

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

pxXpressions
Yorld Trade
pword.html.

This documlent was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Sul
SC 1, Rubb
Standardiz:
accordance

ition (CEN) Technical Committee CEN/TC218, Rubber and plastics hoses and hose aj

This fifth ¢
revised. Th

dition cancels and replaces the-fourth edition (ISO 6224:2011), which has been
e main changes are as follows:

the nor]

mative references have beenrupdated;

Table 3]has been moved to Clause 7;

the explanation of type, routine and production tests have been updated in Clause 8;

marki

in Clause 1(0has been updated.

bcommittee

br and plastics hoses and hose assemblies, ity collaboration with the European Committee for

semblies, in

with the Agreement on technical coopération between ISO and CEN (Vienna Agreement).

technically

Any feedbafk or questions on this document should be directed to the user’s national standards body. A

complete liting ef these bodies can be found at www.iso.org/members.html.
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International Standard 1SO 6224:2024(en)

Thermoplastics hoses, textile-reinforced, for general-purpose
water applications — Specification
WARNING — Persons using this document should be familiar with normal laboratory practice. This

document does not purport to address all 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 determine any

national regulatory conditions applicable.

1 Scope

This docunpent specifies the requirements for general-purpose textile-reinforced thermoplag

discharge h|

2 Norm

The followi
requiremern

the latest edlition of the referenced document (including any amendmnients) applies.

[SO 176:20(
[SO 188:207

[SO 527-2, F
plastics

ISO 1307, R
cut-to-lengt

0Ses.

ptive references

hg documents are referred to in the text in such a way that safmeor all of their content
ts of this document. For dated references, only the editiorcited applies. For undated
5, Plastics — Determination of loss of plasticizers — Aetivated carbon method

3, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

Lbber and plastics hoses — Hose sizes,;"minimum and maximum inside diameters, and t
h hoses

tics water-

constitutes
references,

lastics — Determination of tensile properties~— Part 2: Test conditions for moulding and extrusion

blerances on

[SO 1402, Rubber and plastics hoses and-hose assemblies — Hydrostatic testing

IS0 4671, Rubber and plastics hoses‘and hose assemblies — Methods of measurement of the dimenslons of hoses
and the lendths of hose assemblie§

ISO 8033, Rubber and plasti¢s-hoses — Determination of adhesion between components

IS0 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

ISO 10619-1:2017,.Rubber and plastics hoses and tubing — Measurement of flexibility and stiffne§s — Part 1:
Bending tests at ambient temperature

ISO 10619-2:2821, Ruhber and plastics hoses and tuhing — Measurement of flexibility and stiffne$s — Part 2:

Bending tests at sub-ambient temperatures

[SO 30013:2011, Rubber and plastics hoses — Methods of exposure to laboratory light sources — Determination
of changes in colour, appearance and other physical properties

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8330 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2024 - All rights reserved
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4 Classification

Hoses are designated as one of the following types, depending on their pressure rating:

Type 1: Low pressure — Designed for a maximum working pressure of 0,6 MPa (6 bar) at 23 °C and
0,36 MPa (3,6 bar) at 60 °C.

Type 2: Medium pressure — Designed for a maximum working pressure of 1,0 MPa (10 bar) at 23 °C
and 0,65 MPa (6,5 bar) at 60 °C.

Type 3: High-pressure—Pesisred-for-amasdmrworldnspressureof 25 MPa{25-bard
1,6 MPa (16 bar) at 60 °C.

These hosep are not intended to be used for conveyance of potable (drinking) water, fof washing-machine

inlets, as fir|

5 Materjials and construction

The hose sh

a reinfd

a flexib

The lining ¢
porosity, fo

6 Dimensions

a flexible thermoplastic lining;

ISO 6224:2024(en)

IEC Electropedia: available at https://www.electropedia.org/

e-fighting hoses, for special agricultural machines or as gardening hoses forthe consu

all consist of:

rcement of natural or synthetic textile, applied by any.suitable technique;
le thermoplastic cover.

nd the cover shall be of uniform thickness, concentric, fully gelled and free from vig
reign inclusions and other defects. The coverdmay have a smooth or fluted finish.

at 23 °C and

ner market.

ible cracks,

6.1 Inside diameters and toleran¢es-on inside diameter
The test shlall be carried out in aecerdance with ISO 4671, the inside diameter and its tolerances shall
conform to [the values specified inTable 1.
Table 1 — Inside diameters, tolerances and minimum wall thicknesses
Inside dipmeter Tolerance on Minimum wall thickness
inside diameter mm
mip mm Type 1 Type 2 Tyjpe 3
4 +0,50 2,00 2,00 2,50
6 £0,50 Z,00 Z,00 Z,50
8 +0,60 2,00 2,00 2,80
9 +0,60 2,00 2,00 2,80
10 +0,75 2,00 2,00 2,80
12,5 10,75 2,00 2,50 3,00
16 10,75 2,00 2,80 3,00
19 10,75 2,20 3,00 3,50

(see IS0 3).

NOTE 1 For smaller or larger diameters, it is recommended that values be chosen from the R10 series of preferred numbers
(see ISO 3), with tolerances as specified in ISO 1307.

NOTE 2 For intermediate diameters, it is recommended that values be chosen from the R20 series of preferred numbers

© IS0 2024 - All rights reserved
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Table 1 (continued)
Inside diameter Tolerance on Minimum wall thickness
inside diameter mm
mm mm Type 1 Type 2 Type 3
25 +1,25 2,70 3,50 4,00
32 +1,25 3,40 4,00 —
38 +1,50 4,00 4,50 —
50 +1,50 5,00 5,50 —

NOTE 1 For smaller or larger diameters, it is recommended that values be chosen from the R10 series of preferred numbers
(see ISO 3), with tolerances as specified in ISO 1307.

NOTE 2 For ftermediate dianreters, it s TecommemdedthatvatuesbethoserfromrtheR260—sertesof prefenqred numbers
(see ISO 3).

6.2 Congcentricity

The test shfall be carried out in accordance with ISO 4671, the concentricity, based on a totpl indicator
reading betfween the inside diameter and the outside surface of the cover, shall beyno greater than 1,0 mm.
6.3 Tolerance on length

The test shall be carried out in accordance with ISO 4671, the tolerarice on cut lengths shall be gs specified
in ISO 1307

6.4 Minimum wall thickness

The test shpll be carried out in accordance with ISO 4671, the minimum wall thickness of th¢ hose shall
conform to [the values specified in Table 1. If the coveiris fluted, the depth of the flutes shall nof be greater
than 50 % af the cover thickness.

7 Physi¢al properties

7.1 Thermoplastic materials

The test shgll be carried out with-the'methods listed in Table 2, the physical properties of the maferials used

for the linin

g and cover shall conferm to the values specified in Table 2.

Tests shall Ipe carried out on test pieces taken either from the hose or from separately gelled she{

thickness.

Table 2 — Physical properties of thermoplastic materials

bts, 2 mm in

Property Requirements Test method
Lining Cover
Minimum tensile strength 10,0 MPa 10,0 MPa ISO 527-2 (dumb-bell test piece)
Minimum elongation at break 250 % 250 % ISO 527-2 (dumb-bell test piece)
Resistance to ageing: [SO 188:2023 (3 days at 70 °C £ 1 °C),
; : o o method A or B;
Er};?;l%iilgrli;?ll?ﬁusgizlfgg +15% +15% ISO 527-2 (dumb-bell test piece)
Change in elongation at break *25% *25%
from original value (max.)
Loss in mass on heating (max.) 4% 4% ISO 176:2005, method B

© IS0 2024 - All rights reserved
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7.2 Finished hoses

ISO 6224:2024(en)

The test shall be carried out in accordance with the methods listed in Table 3. The physical properties of
finished hoses shall conform to the values specified in Table 3.

Table 3 — Physical properties of finished hoses

Property Requirements Test method
Type 1 Type 2 Type 3
MPa | bar MPa bar MPa bar
Proof pressure at 23 °C Not applicable due 1,5 15 5,0 50 ISO 1402
to low working
lJl Coourc1 Gt;llso Ulc
the hose
Minimum byirst pressure 1,8 18 3,0 30 10,0 100 1S0|1402
at23°C
Proof presstire at 60 °C Not applicable due 0,975 9,75 2,5 25 1S0|1402
to low working
pressure ratings of
the hose
Minimum byirst pressure 1,1 11 1,95 19,5 5,0 50 1S0O|11402
at 60 °C
Change in lgngth at maximum 8% 1SO[1402
working prgssure at 23 °C
Adhesion bdtween components 1,5 kN/m (miny) 1SO[8033

UV resistan

Ce (xenon-arc lamp)

The cover shall show no craeking or change in colour

ISO 30(013:2011,

which would cause the hose to be unserviceable. When method A
comparing the test pieces'with the grey scale, the mini-
mum acceptable degree'of contrast shall be as determined
betweemthe interested parties.
Flexibility af 23 °C T/D not less than'0,8 ISO 106[19-1:2017,
metlhod Al
Low-tempetjature flexibility No cracks-shall be detected and the hose shall pass ISO 10619-2:2021,
the proof pressure test specified above at 23 °C. method B,
at-10pC+2°C

8 Type,routine and production testing

Type testin

Type tests 3
method, me
year interv
performed

b and routine-festing shall be as specified in Annex A.

ire thosetests required to confirm that a particular hose design, manufactured by

ets all.the requirements of this document. The tests shall be repeated at a maxinj
ls, oniwhenever a change in the method of manufacture or materials used occurs. T
birall sizes, and on all classes and types except those of the same size and constructi(lm.

h particular
jum of five-
hey shall be

Routine tests are those tests required to be carried out on each length of finished hose prior to dispatch.

Production acceptance tests are those tests, specified in Annex B, which should preferably be carried out to
control the quality of manufacture. The frequencies specified in Annex B are given as a guide only.

9 Test certificate/report

When requested by the purchaser, the manufacturer or supplier shall provide a test certificate or test report
with each length of hose or batch of hoses supplied to the purchaser.

© IS0 2024 - All rights reserved
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10 Marking

The hose shall be continuously and durably marked with at least the following information:
a) the manufacturer's name or identification, e.g. XXX;

b) areference to this document, i.e. ISO 6224;

c) the hose type, e.g. type 1;

d) theinside diameter, in millimetres, e.g. 25;

e) the maximum working pressure, in megapascals and in bars, or in either, with the units indicated,
e.g. 0,6 MPa;

f) the qudrter and the last two digits of the year of manufacture, e.g. 2Q23.
EXAMPLE | XXX/ISO 6224/type 1/25/0,6 MPa/2Q23.

For b), the hose manufacturer shall use the latest publication of this document, otherwise the|year of the
publication|of the standard used shall be included in the marking.

11 Packaging and storage

Thermoplagtics hoses should be packed and stored according to ISO 8331.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Type testing and routine testing

Table A.1 gives the tests which shall be carried out for type tests and routine tests as specified in Clause 8.

Table A.1 — Type tests and routine tests

(w1 referente to relevant subclause) Type testing | Raitfne testing

Inside diamegter and tolerances (6.1) X X
Concentricify (6.2) X X
Tolerance o length (6.3) X X
Minimum wgll thickness (6.4) X X
Minimum tensile strength and minimum elongation at break (7.1) X N.A.
Resistance fjo ageing:

Change iff tensile strength from original value (max.) (7.1) X N.A.

Change irf] elongation at break from original value (max.) (7.1)
Loss in mas$ on heating (max.) (7.1) X N.A.
Proof pressyre at 23 °C (7.2) X X
Minimum blIlI‘St pressure at 23 °C (7.2) X N.A.
Proof preSS\Ilre at 60 °C (7.2) X N.A.
Minimum b{rst pressure at 60 °C (7.2) X N.A.
Change in legngth at maximum working pressure at 23 °C (7.2) X N.A.
Adhesion bgtween components (7.2) X N.A.
UV resistange (xenon-arc lamp) (7.2) X N.A.
Flexibility af 23 °C (7.2) X N.A.
Low-tempertjature flexibility (7.2) X N.A.
X = test requifred.
N.A. = test nof applicable.

© IS0 2024 - All rights reserved
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Annex B
(informative)

Recommended tests for production testing

Table B.1 gives the tests recommended for production testing. Production tests are carried out on a hose or
a sample of hose from each batch manufactured.

A batch is defined as, at the most, either 30 000 m of hose or 10 000 kg of lining and/or cover compound
(plastic).

Table B.1 — Recommended tests for production testing

Dimension/property under test

(with reference to relevant subclause) Production testing

Inside diameter and tolerances (6.1) X

Congentricity (6.2) X
Tolefance on length (6.3) X
Minjmum wall thickness (6.4) X

Minimum tensile strength and minimum elongation at break (7.1) N.A.

Resiptance to ageing:
Change in tensile strength from original value (max.) (Z1J N.A.
Change in elongation at break from original value (max:) (7.1)

Losqin mass on heating (max.) (7.1) N.A.
Prodf pressure at 23 °C (7.2) X
Minjimum burst pressure at 23 °C (7.2) X
Prodf pressure at 60 °C (7.2) N.A.
Minjmum burst pressure at 60 °C (7.2) N.A.
Challlge in length at maximum working pressure at 23 °C (7.2) N.A.
Adhgsion between components (j7:2) X
UV resistance (xenon-arc ldamp) (7.2) N.A.
Flex|bility at 23 °C (7.2} N.A.
Low}temperature flexibility (7.2) N.A.
X = tg¢strequired.

N.A. F test not'applicable.

© IS0 2024 - All rights reserved
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