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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

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

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

patent(s) which may be required to implement this document. However, implementets 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.

dition cancels and replaces the-fourth edition (ISO 6134:2017), which has been

The main clhanges are as follows:

normatfive references have beenupdated;

method

s used for bending\rave been corrected in accordance with ISO 10619-1;

method

s used for measuiring electrical properties have been corrected in accordance with I

Any feedba

complete liting ef these bodies can be found at www.iso.org/members.html.

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

50 8031.

rk or questions on this document should be directed to the user’s national standards body. A
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Rubber hoses and hose assemblies for saturated steam —

Specifi

1 Scope

cation

This document specifies requirements for hoses and hose assemblies made of rubber and hose fittings made

of metal, which-are anignnr‘ to convey saturated steam and hot water condensate

This docum
— low pr¢
— high pr
Each type is

2 Norm

The followi
requiremen

ent applies to the following two types of hoses and hose assemblies:
ssure, with a maximum working pressure of 0,6 MPa (6 bar);
pssure, with a maximum working pressure of 1,8 MPa (18 bar).

divided into two classes, having either an oil resistant or non-oil resistant cover.

htive references

ng documents are referred to in the text in such a way that'some 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
[SO 1402, R
[SO 1817, R
[SO 4023:2(

ISO 4649:2
cylindrical g

ISO 4671, R
and the leng

[SO 7326:2
[SO 8031:2

ber, vulcanized or thermoplastic — Determination of tensile stress-strain properties
bber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests
Libber and plastics hoses and hose assemblies — Hydrostatic testing

ibber, vulcanized or thermoplastic +— Determination of the effect of liquids

09, Rubber hoses and hose.dssemblies for steam — Test methods

)17, Rubber, vulcanized or’thermoplastic — Determination of abrasion resistance usin
rum device

ibber and plasticshoses and hose assemblies — Methods of measurement of the dimens
ths of hose assemblies

16, Rubben and plastics hoses — Assessment of ozone resistance under static conditions

20£ Rubber and plastics hoses and hose assemblies — Determination of electrical res

y

conductivit)

constitutes
references,

g a rotating

ons of hoses

istance and

ISO 8033, Rubber and plastics hoses — Determination of adhesion between components

[SO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

[SO 10619-1:2017, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 1:
Bending tests at ambient temperature

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 [EC maintain terminological 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 General requirements

Quick-relea

se coupling shall not be used under any circumstances.

The end fittings used with the hose shall be of a type that allows tightening adjustment onto the hose; for
example, a clamp type to compensate for creep of the rubber compounds in the hose.

CAUTION 1
CAUTION 2

separation o

5 Classi

This docum
and hot wat

— Typel

Vacuum caused by shutting off the hose assembly at both ends can precipitate\‘po
 the lining.
fication

ent specifies the following two types of hoses and hose assemblies to convey satu
er condensate:

toate

— Type2isahigh-pressuresteamhose withamaximumworkingpressure of 1,8 MPa (18 bar), cofj
to a temperature of 210 °C.

Each type
Class A

Class B

Both types
a)

b) electrig

electrid

6 Maternjials and construction

Hoses shall

The reinfon

s alow-pressure steam hose with a maximum working pressure of 0,6 MPa (6 bar), cor
perature of 164 °C;

hose is further divided into either of the folowing:
a non-oil-resistant cover;
an oil-resistant cover.

hnd classes can be either of the following:

ally bonded, marked “M” (See Clause 11);

ally conductive, marked “Q)” (see Clause 11).

consist of-adining which is resistant to steam and hot water condensate.

cement shall be textile for Type 1 and steel wire for Type 2, either braided, spiral

constructioln.

vvnere superneated steam conditions occur, tne service Iife or the prodauct can be reaucep.

bcorning” or

ated steam

responding

responding

or cord ply

The cover shall resist mechanical damage, heat, wear, environment effects due to weather and short-term
chemical exposure, protected against mechanical damage and be resistant to heat, wear and environmental
effects due to weather and short-term chemical exposure. The cover shall be pricked equally around the
periphery and along the whole length of the hose in order to relieve any pressure build-up between the plies
and the cover.

Hoses shall

be uniform in quality, free of porosity, air holes, foreign inclusions and other defects.

© IS0 2024 - All rights reserved
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7 Dimensions and tolerances

7.1 Diameters, thickness of lining and cover and bend radii

The diameters, thickness of lining and cover, and the minimum bend radius of the hoses shall be
in accordance with ISO 4671 and as such shall conform to the values given in Table 1.

Table 1 — Diameters, thickness and minimum bend radius

determined

Dimensions in millimetres

Inside diameter Outside diameter Thickness min. Minimum bend radius
Diameter Tolerance Diameter |Tolerance Lining Cover

9,5 +0,5 21,5 +1,0 2,0 1,5 120
13 +0,5 25 +1,0 2,5 1,5 130
16 +0,5 30 +1,0 2,5 1,5 160
19 +0,5 33 +1,0 2,5 1,5 190
25 +0,5 40 +1,0 2,5 1,5 250
32 +0,5 48 +1,0 2,5 1,5 320
38 +0,5 54 +1,2 2,5 1,5 380
45 +0,7 61 +1,2 2,5 L5 450
50 +0,7 68 +1,4 2,5 1,5 500
51 +0,7 69 +1,4 2,5 1,5 500
63 +0,8 81 +1,6 2,5 1,5 630
75 +0,8 93 +1,6 2,5 1,5 750
76 +0,8 94 +1,6 255 1,5 750
100 +0,8 120 1,6 2,5 1,5 1000
102 +0,8 122 +1,6 2,5 1,5 1000
7.2 Length of hoses and hose assemblies and tolerances

The length [of the hose assembly is théweverall measured distance of the sealing surfaces of th
from end tq end.

The toleranices for the length of hoses and hose assemblies shall be as follows:

[<1 000 mm: 10 mm;

[>1 000 mm: 1 %,

7.3 Condentrieity

e couplings

The concenkrieity of the hose wall shall be determined in accordance with ISO 4671 and as su

ch shall not

exceed 1,0 mm for hoses with inside diameters up to and including 51 mm, and 1,5 mm for sizes

8 Physical properties of compounds

above.

Tests shall be carried out on test sheets of 2,0 mm minimum thickness of equivalent cure to that of the hoses.

The physical properties of compounds shall conform to the values given in Table 2.

© IS0 2024 - All rights reserved
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Table 2 — Physical properties of compounds

Property Unit |Requirements Method of test
Lining |Cover
Tensile strength, min. MPa |8 8 ISO 37 (dumb-bell test piece)
Elongation at break, min. % 200 200 ISO 37 (dumb-bell test piece)
Ageing
. ISO 188 (7 days at 125 °C for Type 1
J— 0,
tensile strength change, max. % 50 50 and 150 °C for Type 2, air oven method)
— elongation at break change, max. % 50 50
Abrasion resistance
— i 3 —
black filled compound, max. mm 200 190 AEAQ-2017 Methad A
— nonjblack filled compound, max.\mm3 |— 400
colgured
Change in vglume, max. (class B only) % — 100 [SO 1817, oil No. 3, 72 at 1P0 °C
9 Physic¢al properties of finished hoses and hose assemblies
The physicdl properties of finished hoses and hose assemblies shall conform t0-the values given |n Table 3.
The minimym frequency of testing shall be in accordance with Clause 14,
Table 3 — Physical properties of finished hoses and hose assemblies
Property |Unit |Requirements Method of test
Hoses
Burst pressyire, min. 10x the max. working pressure |ISO 1402
Proof test pfessure . No leakage ot (_11stort10n at 5x 1SO 1402
the maxsworking pressure
Adhe51on bdtween components, KN/m |24 1SO 8033
min.
Bending test, (under no pressure), ISO 10619-1:2017, Method A1 for
min. T/D 0,8 sizes up to 80 mm 1.D.
Method B for sizes up to 102 mm L.D.
Change in legngth, at proof test % _3t0+8 1SO 1402
pressure
Change in tyist, max. at proof-test °/m 10 1SO 1402
pressure
Ozone resistance of the cover No cracking observed under x2 |ISO 7326:2016; Method 3] relative
o magnification humidity (55 + 10) %, ozgne con-
centration (50 + 5) pphm|elongation
20 %, temperature 40 °C
Hose assemblies
Proof test pressure No leakage or distortion at
— : SO 1402
5x the max. working pressure
Electrical resistance Q <102 /assembly for M-type <106
Q /assembly and <109 resistance |ISO 8031:2020, Method 5.
Q between lining and cover for ISO 8031:2020, Method 4
Q-type
Short-term steam test — Clause 10 Clause 10
Long term steam test — Clause 10 Clause 10

© IS0 2024 - All rights reserved
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ance to steam

10.1 Principle

Expose a hose assembly to a flow of saturated steam in accordance with ISO 4023:2009, Method B.

The steam pressure for testing shall be:

0,6 MPa (6 bar) for Type 1 hoses and hose assemblies;
1,8 MPa (18 bar) for Type 2 hoses and hose assemblies.

10.2 Short-term exposure

There shallfbe seven cycles each of 20 h of steam on and 4 h of steam off, consisting of a period"of 168 h.
After this exposure, the change in any physical properties shall not exceed the values given'in Tgble 4.
Table 4 — Permissible changes in properties after the short-teym test

Property Type 1 Type 2

Maximum re¢duction in actual burst pressure, in % 25 10

Maximum r¢duction in lining elongation at break, in % 50 50

Minimum elpngation at break of lining, in % 150 150

Maximum liping hardness increase, in IRHD 10 10

10.3 Long term test

There shallfbe 30 cycles each of 20 h of steam on and 4.}of steam off, consisting of a period of 720 h.

10.4 Observations

During either exposure, there shall be no leakage of steam through the hose wall. Following the test, the
lining shall not be cracked, blistered or "popcorned” and the cover shall not be cracked or blistered.

10.5 Additional tests

On completjon of either the short-term or the long-term test, once at room temperature, bend tHe test piece
through 180° for sizes up tofand including 32 mm and 90° for sizes over 32 mm, four times over 4 mandrel of
the appropiate radius given in Table 1.

Rotate the ffest piece’through 90° between each bending operation.

After completion\of'the test, there shall be no cracks in the bent position.

Measure theelectrical resistance. which shall not he greater than the values givpn in Table 3

For safety requirements, the electrical properties shall be measured after the bending procedure in both the

168 hand 7

11 Electr

20 h steam tests.

ical resistance

The resistance between the hose couplings shall not exceed the value of 1 x 106 Q.

© IS0 2024 - All rights reserved
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This low electrical resistance of hose and hose assemblies may be obtained by either of the following two

methods.

a) The first method involves incorporating two low resistance bonding wires into the hose construction.

These shall be spirally applied and positioned in such a way as to cross uniformly.

When attaching fittings to this hose, the bonding wires shall be folded into the hose bore, positioned
between the lining and the male part of the fitting and extending by approximately one third of the
length of the male part of the fitting into the bore.

The resistance along the bonding wires in the case of hose or the resistance between fittings in the case of
hose assemblies, shall be determined in accordance with ISO 8031 and shall not exceed 1 x 102 Q per length.

When d

b) The seq

When attaching fittings to this hose, a connection between the end fittings and theconductiv

shall bq

The res
the fitt
equal t
1x10°

When d

12 Type

Type testin
of this docu
out every fi
tests shall I

13 Marki

13.1 Hose

All hoses s
permanent

Unless othe

btaining electrical continuity by this method, the hose shall be marked with the sy

ond method involves incorporating electrically conducting elastomers.

obtained.

istance along the conductive non-metallic material in the case of hgses’or the resistar
ngs in the case of hose assemblies shall be determined in accordance with ISO 8031

b or less than 1 x 106 Q per length and the resistance betweendining and cover shal
Q.

btaining electrical resistance by this method, the hose:shall be marked with the sym

lesting

b shall be performed in order to confirm that’all the material construction and the re¢

ve years at a minimum, or whenever aghange of manufacture, design or material 9
e conducted on the largest size of each design in the manufacturer’s range.

ng

S

hall be continupnsly marked by relief embossing or branding, which is clearly
in medium spaced’bold lettering, with a letter height of at least 5 mm.

rwise agreed, the length of the identification shall not exceed 500 mm.
following information shall be marked:

hifacturer's name or identification;

bol “M”.

e compound

ce between
hnd shall be
not exceed

bol “Q)".

quirements

ment have been met by the method of manufacture and hose design. Type tests shall be carried

ccurs. Type

legible and

designation of this document, i.e. ISO 6134;

type and class;

1,8 MPa (18 bar) to 210 °C;

At least the
a) thema
b)
9
d) steam;
e)
f)
g) symbol
h) atleast

inside diameter (i.e. 19);

to identify electrical conductivity (Q or M);

the quarter and year of manufacture (i.e. 3Q-23).

© IS0 2024 - All rights reserved
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XXXX -1S0 6134 - 2A - steam - 1,8 MPa (18 bar) - 210 °C - 19 - Q - 3Q-23.

Regarding 13.1 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.

13.2 Hose couplings

The couplings shall be permanently marked with the following information:

a) name or identification of the manufacturer or assembler;

b)

c¢) wallth

inside diameter;

ckness or outside diameter:;

d) maxim

13.3 Iden

Before usin
to the mark
fitting so th

m working pressure.

Lification of hose assemblies

b for the first time, hose assemblies shall have two stainless steel identifi¢ation bands
ing specified in 13.1 and 13.2. These bands shall be fixed onto the hgse assembly clog
at they remain captive.

in addition
e to the end

Identificatipn details shall be marked legibly and durably by, for example, engraving. The identification

bands are g

enerally affixed by the operator.

Band 1 shalll remain permanently in position on the hose assembly.

Once routi
a new band

Band 1

Jle tests have been carried out on hose assemblies.in‘ise, Band 2 shall be removed and

bearing the identification details stated for Band 2.

Band 1 shall be marked with the following information:

a) operatg
b) admiss
¢) admiss
d) symbol
e) steam.
EXAMPLE
Band 2

r's registration number (in orderto-identify the hose assembly and operator's no., i.e. b

ble working pressure, in MPaand in bar, with the unit indicated, i.e. 1,8 MPa (18 bar];

ble working temperatute;i.e. 210 °C;

Q or M (to identifyelectrical resistance of hose);

No. XXXX\*1,8 MPa (18 bar) - 210 °C - () - steam.

replaced by

uilding no.);

)’

Band 2 shall be marked with the following information:

a) testlaboratory (or, if this is not able to be ascertained, then with a document's registration number);

b) date of
c¢) dateof
EXAMPLE

14 Frequ

assembling or date of testing;
follow-up testing (month and year, i.e. 05-03).

XXXX - tested on 30-11-99 - Follow-up testing 05-03.

ency of testing

The requirements regarding type and routine tests specified in Annex B shall apply.

© IS0 2024 - All rights reserved
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Type tests shall be carried out in order to confirm that the product meets all requirements of this document.
Routine tests shall be carried out on all hose assemblies prior to dispatch.

See also Annex A.

15 Storage and admissible storage time
The requirements for storing hoses and hose assemblies can be found in ISO 8331.

Once hoses and hose assemblies have been stored for three years with effect from the date of manufacture or
from the last test, they should be subjected to further routine tests in accordance with Clause 14 before use.

© IS0 2024 - All rights reserved
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