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Foreword

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

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

patent(s)

ich may be required to implement this document. However, implementers are ca

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 3

For an expl
related to
Organizatig

n endorsement.

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
Standardiz3
accordance

This sixth ¢

br and plastics hoses and hose assemblies.ifiy collaboration with the European Coy
ition (CEN) Technical Committee CEN/TC218, Rubber and plastics hoses and hose aj

dition cancels and replaces the fifth-edition (ISO 4641:2016), which has been technic

The main
— public
re-writ

testred

Any feedba
complete lig

1anges are as follows:

ing the rubber properties limited to Table 1;

markinjg of the hose andassembly has been updated (Clause 10);

uirementsthave been updated in Annexes A and B.

ting of these bodies can be found at www.iso.org/members.html.

bcommittee
nmittee for
semblies, in

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

lly revised.

ion dates of normativereferences ISO 7233 and ISO 10619-2 have been updated (Clause 2);

ck or_questions on this document should be directed to the user’s national standayrds body. A
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International Standard

ISO 4641:2024(en)

Rubber hoses and hose assemblies for water suction and
discharge — Specification

1 Scope

This document specifies the minimum requirements for textile-reinforced, smooth-bore rubber water-

suction an Hicr‘hargn hoses and hose assemblies

Three type$ of hoses and hose assemblies are specified according to their operating duty requil
their ambiept and water temperature ranges:

ambie

water t

2 Norm

The followi
requiremern

temperatures: -25 °C to +70 °C;

emperatures during operation: 0 °C to +70 °C.

htive references

hg documents are referred to in the text in such a way thabseme or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

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

ISO 37, Rubl
ISO 188, Ru

ISO 1307, R
cut-to-lengt

[SO 1402, R

ISO 4671, R
and the leng

[SO 7233:2
[SO 7326:2(
[SO 8033, R
[SO 8330, R
ISO8331,R

ber, vulcanized or thermoplastic — Determination-of tensile stress-strain properties
bber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ibber and plastics hoses — Hose sizes, minimum and maximum inside diameters, and t
h hoses

Libber and plastics hoses and hose~assemblies — Hydrostatic testing

ibber and plastics hoses and hose assemblies — Methods of measurement of the dimens
ths of hose assemblies

21, Rubber and plasties hoses and hose assemblies — Determination of resistance to va
16, Rubber and plastics hoses — Assessment of ozone resistance under static conditions
Libber and plastics hoses — Determination of adhesion between components

Libber.and plastics hoses and hose assemblies — Vocabulary

rements, i.e.

constitutes
references,

blerances on

ons of hoses

cuum

naintenance

ibber and plastics hoses and hose assemblies — Guidelines for selection, storage, use and 1

[SO 10619-1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 1: Bending
tests at ambient temperature

ISO 10619-2:2021, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 2:
Bending tests at sub-ambient temperatures

3 Terms and definitions

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

© IS0 2024 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

4 (Classification

Hoses and hose assemblies for this application are classified into three types according to their operating

duty requir

ements:

0,3 MPa (3 bar);

Type 1: light-duty hoses for suction service to -0,063 MPa (-0,63 bar) and for discharge pressures up to

Type 2:
0,5 MPx

Type 3:
1,0 MP3

5 Coupl

Hoses shall
end fitting.

medium-duty hoses for suction service to -0,08 MPa (-0,8 bar) and for dischargeppré
(5 bar);

heavy-duty hoses for suction service to —0,097 MPa (-0,97 bar) and for dis¢harge pre
i (10 bar).
ing and fittings

be fitted with end fittings/couplings to form hose assemblies¢Annex C lists types of c

6 Materjials and construction

6.1 Linin

The lining
surface sha

6.2 Rein

The reinfor
of metallic y

6.3 Cove

The cover §
corrugated

18

thall consist of suitably compounded water-resistant natural or synthetic rubber.
1 be smooth and free from imperfections which could impair the expected use.

forcement

cement shall consist of a suitable textile material and may contain a helix that can b
vire or of another suitable material.

s

hall consistcof'suitably compounded natural or synthetic rubber. Its external surf
or fluted, Am-external helix is optional and can be either composed of metallic wire o

suitable mafterial.

7 Dimensions and tolerances

ssures up to

ssures up to

oupling and

Its internal

e composed

ace may be
I of another

7.1

Inside diameter

The nominal size range is 16 to 315 with inside diameters and tolerances in millimetres as shown in Table 3.

7.2 Enlarged ends

Where enlarged ends are required, the dimensions and tolerances shall be specified by agreement between
the purchaser and the manufacturer. The design of the enlarged end shall take into account the hose
performance requirements.

© IS0 2024 - All rights reserved
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7.3 Unitlengths

The unit lengths shall be determined according to the conditions of use as specified by the purchaser. The
tolerances of the hose, unless otherwise agreed between the purchaser and the manufacturer, shall be those
specified in ISO 1307.

7.4 Lining

When measured in accordance with ISO 4671, the minimum thickness of the lining shall be 1,5 mm. See
Table 4.

7.5 Cover

When meajured in accordance with ISO 4671, the minimum thickness of the cover shall bé\4 mm. If the
cover is flufed, the depth of the flutes shall be not greater than 50 % of the cover thicknesscSee Table 4.

8 Physi¢al properties

8.1 Rubler compounds

When detemined by the methods listed in Table 1, the physical propertiés of the compounds yised for the
lining and dover shall conform to the values specified in Table 1.

Tests shall Ipe carried out either on samples taken from the hose orrfrom separately vulcanized sheets, 2 mm
in thicknes§ and vulcanized to the same cure state as the produgtion hoses.

Table 1 — Physical properties of rubber compounds

. Requirements
Property Unit — Method of test
Lining Cover
Tensile strepgth, min. MPa 7 7 ISO 37 (dumb-bell test piece)
Elongation 4t break, min. % 200 200 ISO 37 (dumb-bell test piece)
Resistance tE ageing
; . o
Change_l _tensﬂe strength Yo +25 *25 1SO 188 (3 days at 100 °C 4 1 °C) air-
from original value (max.)
i over method;
Change ijn elongation at % +50 +50 1SO 37 (dumb-bell test piege)
break fr¢m original value
(max.)

8.2 Perf¢rmanceréquirements for hoses and hose assemblies

8.2.1 Hydrostatic-pressure requirements (proof pressure test)
The proof ' TTTi blies. When

tested in accordance with [SO 1402, the hose (and the hose assembly) shall meet the requirements of Table 2.
The maximum variation in length and outside diameter at maximum working pressure shall be +7 %, and
the hose/hose assembly shall not burst or fail by showing signs of leakage, cracking, abrupt distortion
indicating irregularities in material or manufacture or other signs of failure. See Table 4.

© IS0 2024 - All rights reserved
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Table 2 — Hydrostatic-pressure requirements

Maximum working pressure Proof pressure Minimum burst pressure
Hose type
MPa Bar MPa Bar MPa Bar
0,3 3 0,5 5 1,0 10
0,5 5 0,8 8 1,6 16
1,0 10 1,5 15 3,0 30

8.2.2 Bursttest

When tested by the method specified in ISO 1402, hoses shall meet the requirements of Table 2.

8.2.3 Registance to bending (minimum bend radius as a function of nominal size)

When subjected to the minimum bend radii given in Table 3, in accordance with one of the'metho{s specified
in ISO 1061P-1 (the method chosen to be the most appropriate one for the size of hose)*hoses shall show no
kinking, br¢aking or peeling under visual examination. The value of T/D shall not belower than ,95.

Table 3 — Nominal sizes, tolerances and minimum bend-radii

Inside diameter L .
Nominal size mm Minimumbend radius
- mm
min. max.
16 15,4 16,6 50
19 18,5 19,7 55
20 19,4 20,6 60
25 24,2 26,2 75
31,5 30,5 33,0 95
38 371 39,1 115
40 39,0 41,0 120
50 48,8 51,2 150
51 49,6 52,0 155
63 61,8 64,7 250
76 74,8 77,6 305
80 78,6 81,4 320
90 88,6 91,4 450
100 98,4 103,2 500
125 123,4 126,6 750
150 148,0 152,0 960
160 158,0 162,0 980
200 1975 2025 1260
250 247,0 253,0 1500
305 301,8 307,8 1840
315 312,0 318,0 1900

8.2.4 Resistance to suction flattening

The test shall be carried out in accordance with ISO 7233. The test conditions shall be as follows:

— -0,063 MPa (-0,63 bar) for type 1;

— -0,08 MPa (-0,80 bar) for type 2;

© IS0 2024 - All rights reserved
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test: 10 min.
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-0,097 MPa (-0,97 bar) for type 3.

For hoses of nominal inside diameter greater than 80 mm (ISO 7233:2021, Method C), the measured collapse
shall not exceed 5 % of the nominal inside diameter.

8.2.5 Low-temperature flexibility

When tested at -25 °C in accordance with ISO 10619-2:2021, Method B for nominal sizes up to and including
100 mm and Method C for nominal sizes over 100 mm, with the exception of measuring the stiffness, all
types of hose shall be free of cracks and shall pass the proof pressure test as specified in 8.2.1.

8.2.6 Adhesion

When determined in accordance with ISO 8033, the adhesion between the various compenents| (except the
helix, whenl|included in the construction of the hose wall) shall not be <2 kN/m. See Tablé 4.

8.2.7 O0zgne resistance of the cover

When testdd in accordance with ISO 7326:2016, Method 2, all types of hosezshall be free of|cracks. See
Table 4.

Table 4 — Performance requirements for finished heses and hose assemblies
Property Unit Requirement Method of test

Hose dimersions

Inside diamg¢ter mm See Table 3 ISO 4671

Cover thickmpess mm Minimum(2 1SO 4671

Lining thickpess mm Minimum 1,5 ISO 4671

Length tolefance % See IS0 1307:2006, Table 2 I1SO 4671
Hose/hose pssembly tests

Proof pressiire MPa (bar)™~|See 8.2.1 and Table 2 ISO 1402

Yariation in[length at max. work- % Tto+7 1SO 1402

ing pressuré

Variation ip outside diameter at % Tto+7 1SO 4671

max. working pressure

Burst pressfire (min.) MPa (bar) |See 8.2.2 and Table 2 ISO 1402

Vacuum tesf MPa (bar) |See8.2.4 ISO 7233
Resistance tjo bending — See 8.2.3 and Table 3 ISO 10619-1

M ISO 10619-2{2021,

Low-tempertfatureflexibility — See 8.2.5 Method B

Adhesion bgtween components kN/m Minimum 2 ISO 8033

Ozone resistance (cover)

No cracking observed at 0 magnification

ISO 7326:2016,

Method 2

9 Frequ

ency of testing

Type and routine testing shall be as specified in Annex A.

Type testing is carried out in order to confirm that all the material, construction and test requirements
specified in this document have been met by the method of manufacture and the hose design. Type testing
shall be repeated at intervals of, at the most, five years or whenever a change in the method of manufacture
or the materials occurs and shall be performed on the largest-diameter hose of each design in the
manufacturer's range for each type.

© IS0 2024 - All rights reserved
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Routine tests are those tests carried out on each length of finished hose or hose assembly.

Production acceptance tests are those tests carried out per batch or per 10 batches, by the manufacturer to
monitor the quality of his production (see the schedule given in Annex B, which is for guidance only).

10 Marking

10.1 Hoses

The hose shall be indelibly and legibly marked, at intervals of not more than 1 m on the outer cover, with at

least the fol

lowing information:

AVAVAVAY

a) thema
b)
9
d)

e)

the nun
the hos
the non

the ma

(10 bar);

f)
EXAMPLE

the qua

For 10.1 b),
publication

10.2 Hose

1ufa\.tu1 Cl1 'D II4aIlIc Ul idClltifiLdtiUll (C.S. AAAJ,
hber of this document, i.e. ISO 4641;

e classification, i.e. the type;

hinal size (e.g. 250);

kKimum working pressure, in MPa and in bars, or in either with the units indicated

rter and year of manufacture (e.g. 4Q22).
XXX/ISO 4641/ Type 3/250/1 MPa (10 bar)/4Q22

the hose manufacturer shall use the latest publication of this document, otherwise
shall be included in the marking.

assemblies

The couplings/end fittings shall be permanently marked with the following minimum informati

a) thenan
b) the maj
eg. 1M
c¢) two dig
assemb
d) thenan
Optionally,

included in

EXAMPLE

e or identification of the producér/assembler of the hose assembly;

kimum working pressure ofithe assembly, in MPa and in bars, or in either with the unif
Pa (10 bar);

its indicating the month of assembly followed by a slash and the last two digits of]
ly (e.g. 12/16);

he or logo of the coupling manufacturer.

the identification of the coupling/end fitting material (if required by the purchaser)
the marking.

MAN/1 MPa (10 bar)/12/16 + coupling manufacturer's logo and identification of material

11 Test report/certificate

e.g. 1 MPa

the year of

sindicated,

the year of

can also be

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

12 Packaging and storage

Packaging and storage shall be in accordance with ISO 8331.

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

Type tests and routine tests

Table A.1 gives the tests to be carried out for type and routine testing as defined in Clause 9.

Table A.1 — Required type test and routine test

Property | Type test Routine tests
Cpmpound tests
Tensile strength and elongation at break of lining and N A
cpver: 8.1
Resistance to ageing, lining and cover: 8.1 X N.A.
Hose tests
Irlside diameter: 7.1 X X
Minimum thickness of lining: 7.4 X N.A.
Minimum thickness of cover: 7.5 X N.A.
Aldhesion between the various components: 8.2.6 X N.A.
Oone resistance (cover): 8.2.7 X N.A.
REsistance to bending: 8.2.3 X N.A.
Lpw-temperature flexibility: 8.2.5 X N.A.
Resistance to suction: 8.2.4 X N.A
Min burst pressure: 8.2.2 X N.A.
Hose assembly tests
Length of assembly: 7.3 X X
Rlesistance to suction: 8.2.4 X N.A.
Hydrostatic test: 8.2.1 X X
Vhriation in length at maximum working pressure 8.2.1 X N.A.
Vpriation in outside diameter at maximum working pres-
shre8.2.1 X N.A.
Min burst pressure) 8.2.2 X N.A.
Kley
X testshall be carried out
NLA. test not applicable

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

Production acceptance tests

Table B.1 gives the suggested frequency of production tests (see Clause 9), to be carried out per batch or
every 10 batches as indicated in the table.

A batch is defined as either 500 m of hose or 10 000 kg of lining and/or cover compound.

Table B.1 — Recommended frequency for production acceptance tests

Production testing

Property
Per batch Every 10 batches

Compound tests
'I_‘epsile strength and elongation at break of X NA.
lining and cover: 8.1
Resistance to ageing, lining and cover: 8.1 N.A. X
Hose tests
Inside diameter X N.A.
Thickness of lining X2 N.A.
Thickness of cover Xa N.A.
Adhesion between the various compo- X NA.
nents: 8.2.6
Ozone resistance (cover) N.A. X
Resistance to bending X N.A.
Low-temperature flexibility N.A. X
Length of hose N.A. N.A.
Resistance to suction X N.A.
Minimum burst pressure N.A. N.A.
Hose assembly tests
Length of assemply N.A. N.A.
Resistanceteproof pressure X N.A.
Variatiow’in length at max. working pressure Xa N.A.
Variation in outside diameter at max. working xa NA.
pressure
Key
X test should be carried out
N.A. test not applicable
a One check per hose production batch.

© IS0 2024 - All rights reserved
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