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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.
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Introduction

A fixed system is a manually operated unit installed in a building in order to make it possible for the
occupants to control and extinguish a small fire. The system consists of fixed units mounted on walls
or in cabinets permanently connected to a water supply. The fixed units are composed of a coupling, a
valve, a semi-rigid water-filled hose with its support and a nozzle.
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INT

ERNATIONAL STANDARD ISO 4642-

1:2015(E)

Rubber and plastics hoses, non-collapsible, for fire-
fighting service —

Part 1:
Semi-rigid hoses for fixed systems

1
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Thig part of ISO 4642 applies exclusively to hoses for fire-fighting purposes intended
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Scope
part of ISO 4642 specifies the requirements and test methods for semi-rigidureel ho

sure of 1,2 MPa for hoses of 19 mm and 25 mm inside diameter and 0,7 MPa for hosd

fient conditions in non-aggressive or non-corrosive.atmospheres within the tempers:
PC to +60 °C.

K1 Hoses for use at temperatures lower than -20 °C can be supplied at the request of the puj

£ 2 All pressures are expressed in megapasg¢als where 1 MPa = 10 bar.

Normative references

following documents, in whole, or in part, are normatively referenced in this docum
pensable for its application: ‘For dated references, only the edition cited applies. H
ences, the latest edition-of-the referenced document (including any amendments) appli

| 76:2005, Plastics — Deétermination of loss of plasticizers — Activated carbon method
| 88, Rubber, vulednized or thermoplastic — Accelerated ageing and heat resistance tests

| 307, Rubber.and plastics hoses — Hose sizes, minimum and maximum inside diameters, an
it-to-length hoses

| 402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

L 71 Do L]

ses for fire-

ing purposes for use with fixed systems. The hoses are intended for use.at-a maximym working

s of 33 mm

s conforming to this part of ISO 4642 are intended for applications where long intervals can
occyr between the occasions of use, for example on fixed fire hhose reels in buildings
congtruction works.

and other

for use at
iture range

chaser.

ent and are
or undated
ES.

d tolerances

hose
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s and the lengths of hose assemblies

mensions of

ISO 7326:2006, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

IS0 8033, Rubber and plastics hose — Determination of adhesion between components

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

ISO 8331, Rubber and plastics hoses and hose assemblies — Guidelines for selection, storage, use and
maintenance

ISO 10619-2:2011, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —

Part

2: Bending tests at sub-ambient temperatures
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3 Terms and definitions

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

3.1
semi-rigid
hose that m

hose
aintains its round cross-section even when unpressurized

4 C(Classification

4.1 Gene

All types ar
diameter 2(
280 mm fon

Hoses shall
divided intg

ral

0 mm for 19 mm inside diameter and 25 mm inside diameter hose and of minimum dian
33 mm inside diameter hose.

be one of two types distinguished by their construction. Each hose type shall be fuy
classes distinguished by the materials used for lining and cover.

d classes of hose shall be so flexible that they can be rolled and kept on a drum ef minifnum

eter

ther

heir

4.2 C(lasgification by types (hose construction)
4.2.1 Type A hoses shall consist of:
a) aseamless rubber or plastics lining;
b) atextilg¢ reinforcement with or without a rigid spiral helix;
c) arubbgqgr or plastics cover.
4.2.2 Type B hoses shall consist of:
a) aseamless rubber or plastics lining;
b) acircular woven textile reinforcement with a rigid spiral helix;
c) anuncqvered or rubber or plastics cover.
4.3 Clasgification by class-(materials for lining and cover)
The hose types shall be’further subdivided into six classes dependent on the materials used in
constructiop, in accordarnce with Table 1.
Table 1 — Classes and materials
Class Lining material Cover material
1 rubber rubber
2 plastics plastics
3 rubber plastics
4 plastics rubber
5 rubber no cover
6 plastics no cover
2 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=08ea79e626e9d57c58b59b1150e28602

5 Dimensions, tolerances and maximum mass

5.1 Inside diameter and maximum mass

ISO 4642-1:2015(E)

The inside diameter of the hose, when measured in accordance with ISO 4671, shall conform to the
requirements given in Table 2. The mass per metre length of the hose shall be in accordance with Table 2.

Table 2 — Inside diameter, tolerances on inside diameter and maximum mass per unit length

Inside diameter Tolerances for inside Mass per unit length
disameter
d tor Kg/m
mm mm Type A Type B
max. max.
19 -0,5to +1,0 0,75 0,25
25 +1,0 0,90 0,85
33 -1,0 to +1,5 1,00 0,50
5.2 | Length and tolerances on length
The fotal length of hose supplied shall be in accordance with thepurchaser’s requirements and shall be

stat¢d in metres. Tolerance on length shall be in accordance with 1SO 1307.

6 Performance requirements of finished:hose

6.1 | Hydrostatic requirements

6.1.1 Deformation under maximum werking pressure

The [dimensional stability of the hose/when tested in accordance with ISO 1402, shall confform to the
requirements given in Table 3. The length of the test piece shall be 1 m.

For 19 mm and 25 mm inside'didmeter hoses, the initial test pressure shall be 0,07 MPa and t
pressure shall be 1,2 MPa~For 33 mm inside diameter hose, the initial test pressure shall e 0,07 MPa
and the final test pressargshall be 0,7 MPa.

The twist shall be no'greater than 30° m-1 for type A. For type B, the twist may be greater than
in thfis case it shall'only be in a direction which closes the coupling and shall be stated in the t¢g

Table 3 — Change in length and external diameter

Tolerances for type A

Tolerances for type B

he final test

30°m-1but
streport.

%

%

Change in length

0to +7,5

0to +5,0

Change in external diameter 0to +7,5

0 to +5,0

6.1.2 Deformation under proof pressure

A proof pressure hold test shall be carried out on three hose lengths each of 1 m in accordance with
[SO 1402. The proof pressure shall be as given in Table 4 and, on examination during the test, the test
pieces shall not show any evidence of leakage, cracking, abrupt distortion or other signs of failure.

© ISO 2015 - All rights reserved
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Table 4 — Maximum working pressure, proof pressure and minimum burst pressure

Maximum work- Minimum burst
. Proof pressure
Inside diameter Ing pressure pressure
MPa MPa MPa
19 mm and 25 mm 1,2 2,4 4,2
33 mm 0,7 1,4 2,45

6.1.3 Minimum burst pressure

A burst pre
the deform:

None of the

6.1.4 Kink pressure

When teste
of defect be
0,7 MPa for

6.2 Adhe€

When teste
1,5 KN/m fq
the test pie

6.3 Acce

When teste
conform to
more than ?

The resulta

NOTE T

6.4 Low

The test sh{
of outside d
mandrel th

ssure test shall be carried out in accordance with ISO 1402 on the three test pieces use
ition under proof pressure test, until the hose bursts.

test pieces shall burst at a pressure less than that given in Table 4.

33 mm inside diameter hose.

sion

d in accordance with ISO 8033, the adhesion betweén-all components shall be not less
re in either case shall be decided by the test laboratory in accordance with ISO 8033.
erated ageing

 in accordance with Annex B, the three test pieces subjected to the burst pressure test

5 % from the initial mean burst'value determined from the results obtained in 6.1.3.
ht adhesion of the fourth testpiece shall be in accordance with the requirements of 6.2

here is no limitation on-theincrease in the values of these properties.

temperature flexibility

liameter{equal to 12 x the inside diameter of the hose. After bending the hose roungd

d for

d in accordance with Annex A, the test piece shall neither burst ner\show any visible 4igns
fore or after pressurizing at 1,2 MPa for 19 mm and 25 mm inside’ diameter hoses and at

than

r type A hoses and 1,0 KN/m for type B hoses. Dependant on the construction of the hose,

shall

the requirements of 6.1.3. The mean-of the burst pressure test results shall not decreage by

1l be carriedout in accordance with ISO 10619-2:2011, Clause 5 (Method B) using a marjdrel

the

fough 1t80° for (10 + 2) s at a temperature of (-20 * 2) °C, or lower if requested, it shall not
show any siFns of’breaking or cracking and shall meet the proof pressure requirement given in Taljle 4.

6.5 Hot surface resistance

For all types and classes, when tested in accordance with Annex C at a test temperature of (200 * 2) °C,
in none of the four tests shall leakage occur less than 60 s after application of the filament rod.

6.6 0Ozone resistance

After carrying out an ozone resistance test in accordance with ISO 7326:2006, 8.1 (Method 1) for all
inside diameter sizes and types, the hose lining and cover shall not show any signs of cracking. The

lining shall

be examined by slitting the hose wall.

© ISO 2015 - All rights res
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6.7 Bending and crush resistance

When tested in accordance with Annex D at a temperature of (23 * 2) °C, the ratio T:D shall not exceed
1,20.

6.8 UV resistance (xenon arc lamp)

NOTE A test for resistance to UV and requirements based on ISO 30013 will be added at the next revision of
this part of ISO 4642, when more experience has been acquired.

6.9 —Lossinmass-on-heating
. = 2 £

OO I IO U I I

Whan tested in accordance with ISO 176:2005, 6.2 (Method B) the lining and cover materials shall not
show a loss in mass greater than 4 %.

7 Frequency of testing
Typg testing and routine testing and the minimum frequency of such tests shall be as specified in Annex E.
Type¢ tests are those tests carried out in order to obtain product approval.

Routine tests are those carried out on each length of hose or heseassembly.

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

8 [I'ype tests

Typé testing is carried out in order to confirm that all the materials, construction and test rgquirements
of thlis part of ISO 4642 have been met by the'method of manufacture and hose design.

Type¢ testing shall be repeated at a minimum of every five years or whenever there is a cange in the
method of manufacture of materials.

9 [lestreport

A test report shall be supplied if requested by the customer.

10 Recommendation for packaging and storage

Detdils of packaging and storage are given in ISO 8331.

11 Marking

Each length of hose shall be legibly and permanently marked with the following minimum information,
atleast twice per length, at both ends, for type B hoses and along the whole length at minimum intervals
of 2 m for type A hoses:

a) manufacturer’s name or trademark;

b) number of this part of ISO 4642, i.e. ISO 4642-1;

c) hose type, class and inside diameter in millimetres;
d) maximum working pressure in MPa (bar);

e) quarter and year of manufacture;

© IS0 2015 - All rights reserved 5
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f) testtemperature if lower than -20 °C (see 6.4);

g) approval number and certifying body or its reference, where applicable.

EXAMPLE Man - [SO 4642-1-A-2-19-912-1Q/2015.

6 © IS0 2015 - All rights reserved
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Annex A
(normative)

Kink pressure test

A.1 _Principle

1:2015(E)

This|tests the hose for leakage or damage in a kinked test piece held under pressure.

A.2
The

A3

A.3.

Test piece

test piece shall be a 2,0 m length of hose.

Apparatus

Il Source of hydrostatic pressure, with water as thectest medium, capable of mjg

presgure of 1,2 MPa for 19 mm inside diameter and 25 mninside diameter hose and of
33 mpm inside diameter hose

A4

Procedure

Conmpect the test piece to the pressure soureg*and fill with water, expelling all air befg
clanjping the free end of the hose. Maintairi.a pressure of 0,07 MPa in the test piece whil
through 180° at a point approximately niidway along its length. Tie the free end of the h
itself, as close as possible to the securéewend, so as to form a sharp kink, ensuring that the
previent subsequent expansion of the'diameter of the test piece.

hintaining a
0,7 MPa for

re securely
e bending it
bse back on
tie does not

Raisg the pressure in the test piece to that given in 6.1.4 over a period of 60 s. Maintain the pressure for
1 min. Examine the test piece for any sign of leakage or damage prior to releasing the press

A.5
The

a)
b)
‘)
d)

Test report
Lest report shall include the following information:

h full deseription of the hose tested;

h réference to this part of ISO 4642, i.e. ISO 4642-1;

jre.

any evidence of leakage or damage observed;

the date of the test.

© ISO 2015 - All rights reserved
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Annex B
(normative)

Accelerated ageing test

B.1 Test pieces

Four test pipces, each of 1 m length, shall be tested.

It is preferred that the test pieces be taken from the hose adjacent to the original burstahd adhgsion
test pieces.

B.2 Appdratus

A temperatfire controlled oven as specified in ISO 188.

B.3 Prodedure

Age the tesf pieces in air for 7 days at a temperature of (70 + 1)«2C'in a temperature-controlled oven as
specified in[ISO 188.

After ageing, subject three of the test pieces to the burst pressure test as given in 6.1.3.

Subject the remaining test piece to the adhesion test as given in 6.2.

B.4 Testfreport

The test repgort shall include the following information:
a) full description of the hose tested;

b) arefergnce to this part of [SO.4642, i.e. ISO 4642-1;
c) burst t¢stvalue;

d) adhesign value andsany evidence of tearing;

e) date ofthe test:

8 © IS0 2015 - All rights reserved
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Annex C
(normative)

Hot surface resistance test

Test piece

The

Mar
layf]
edgd

NOT

.1 Filament rod, consisting of an electrically heated, spiral resistance wire with a r

Lest piece shall be a sample of hose approximately 0,5 m in length.

k the test piece in four places at approximately 90° intervals, circumferentially. In
at hose, the marked positions shall be such that two of the marks are coincident w
s of the hose.

) This sampling procedure is designed to eliminate eccentric covers.

Apparatus

(see

C.2.

oximately 80 (1 wound around a ceramic tube of diameéter 21 mm and enclosed in a tul

Figure C.3)1). An example of the design is given in(Figure C.1.

Temperature controller and recorder;,€apable of restoring the set temperature w

Cabinet or small'enclosure, to eliminate local air movement in the vicinity of the te
ent rod.

the case of
ith the flat

bsistance of
be of quartz

ounted test

st piece and

1)

The filament rod can be obtained from Thermal Quarz-Schmelze GmbH, Postfach 1303

09, D-65201

Wiesbaden-Schierstein, Germany (immersion heater, article No. 7801). This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products

may

be used if they can be shown to lead to the same results.

© ISO 2015 - All rights reserved
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Dimensions in millimetres
15 01

»llag
L]

=100

]
{7}

x—\{}_\,/

Figure C.1 — Example of suitable filament rod design

10 © IS0 2015 - All rights reserved
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220V
| /

220V

Key

1 femperaturéeontroller

2 recorder'ercomputer

3 filamentrod

4  thefmocouple, type ] or K
5 hose

6  point of measuring

7  testing areas

8  contact point

F  force

Figure C.2 — Point of contact of filament rod with hose (seen from above)

© IS0 2015 - All rights reserved 11
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Dimensions in millimetres

- 40 N 1
12,1 2,7
/P/ QL\ | 2
A
A o 3
ol N [
NI Y — [ ]
Yoy / ~/ 4
S AN 5
8 L0
10
7
6
Key
1 flat
2 hole®1p x 10
3 tapM5%6
4 drill @5,p
5 mill 39
6 M5nut
7  compregsion spring
8 M5 washer
9  tube spdcer
10 threaded bar, 5 mm
Figure C.3 — Detail of brass metal sleeve
C.3 Procedure

Couple the test piece in a vertical position, fill it with water at a test temperature of (15 * 5) °C, expelling
all air, and subject it to a pressure of 0,7 MPa.

At ambient temperature, adjust the test piece and the sleeve on the filament rod such that the flat side of
the sleeve is in contact with one of the marks on the test piece.

Swing the filament rod away from the test piece, switch on the temperature controller and adjust to the
test temperature (see 6.5). Maintain and record the test temperature throughout the tests.

Press the filament rod against the mark on the test piece with a force of 4 N.

For semi-rigid hose, after 60 s remove the rod and examine the test piece for leaks.

12 © IS0 2015 - All rights reserved
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If aleak occurs in less than the specified time period, stop the test and record the time to failure.

If no leak occurs, repeat the test at the further three marked test positions after ensuring that the sleeve
contact area is clean.

C.4 Testreport

The test report shall include the following information:

a) afull description of the hose tested;

b) preference to this part of [SO 4642, i.e. ISO 4642-1;

c) pll test results, whether there were any leaks, failures or exposure of the reinforcemlent and the
burst value in seconds;

d) the temperature at which the test was carried out;

e) the date of the test.

© IS0 2015 - All rights reserved 13
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D.1 Test

Annex D
(normative)

Bending and crush resistance test

piece

The test piég

D.2 App

A rigid dru
diameter 2§

D.3 Prodedure

Determine,
using a suit

Iratus

ce shall be a length of hose not less than 1 m. A minimum of two test pieces shall be"tes

Fed.

of diameter 200 mm for 19 mm inside diameter and 25 mm inside diameter hoses and of

0 mm for 33 mm inside diameter hose.

in accordance with ISO 4671, the average outside diameéter of the hose, D, in millime
hble measuring instrument.

tres,

rum

uter

Fuim.

Clamp one ¢nd of the test piece on to the appropriate rigid dcum and wind 1,5 turns round the d
(see Figure|D.1). The hose shall not show any visible signs ofkinking.

Load the frlee end of the test piece with a force of 45N. After 5 min determine the greatest d
dimension, [T, in millimetres, of the part of the test piece which is touching the drum.

Measure th¢ outside diameter of the major axis pfithe hose while the hose is still wound round the d
Calculate tHe ratio T:D.

14 © IS0 2015 - All rights reserved
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