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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical commlttees Each member body interested in a subject for WhICh a technlcal committee has been

non-governmental, in liaison with ISO, also take part in the work. 1ISO collaborates closely with
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main [task of technical committees is to prepare International Standards. Draft International Standa

adopted the technical committees are circulated to the member bodies for voting. Publication as
International Standard requires approval by at least 75 % of the member bodies casting.a vote.

nd
the
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which is nprmally published as an International Standard (“state of the art”, for example), it may decide b
simple majority vote of its participating members to publish a Technical Report! A Technical Report is enti
in nature and does not have to be reviewed until the datarit,provides are considered to be
or useful.

In exceptipnal circumstances, when a technical committee has collected data ©@fya different kind from }jat

operating security when using hoses. Technical safety, inspection, system design and fitting
hoses are [considered. This may reduce or avoid the possibility of errors when working on or with hoses.
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Introduction

Hoses are used in places where a rigid connection to one connecting point or between two points is
impracticable or when a flexible connection is required for delivery purposes. Examples are suction and
pressure hoses, loading and discharging hoses and connections between parts of moving and vibrating

€q

ipment. Hoses are used for carrying media_which _are generally under pressure in_syste

ms. Other
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blications include places where the frequent linking of one or both ends of a pipe may present

pplier/manufacturer can give optimum advice only if he is fully informed of the Specific
cumstances. If insufficient information on envisaged use is obtained, incorrect advice may be giv
ose not suitable for the intended use is supplied and installed. Close consultation between use
nufacturer is therefore necessary. Thus, a major function of this Technical, ‘Report is to
brmation resource to assist in decision making.

cument SPE 5660 (Hoses and accessories, directives for the application); second edition 1999
pared by a task group of ISO/TC 45/SC 1/WG 4. Metal hoses, included in SPE 5660, are exc
5 document because they fall outside the scope of ISO/TC 45/SC 1 Furthermore, the section in
ncerning storage has been omitted as it is the subject of ISO 8331.

prs often ask hose suppliers' advice on potential uses of hoses for their applications.

problems.

A hose
operating
en, so that
r and hose
brovide an

b guidelines presented in this document are derived from the Nederlands Normalisatie-instifuut (NEN)

and were
uded from
SPE 5660
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TECHNICAL REPORT

ISO/TR 17784:2003(E)

Rubber and plastics hoses and hose assemblies — Guide for
use by purchasers, assemblers, installers and operating

personnel

1| Scope

Thfs Technical Report contains general information on rubber and plastic hoses with regard to| both their
pragperties and their practical application. This includes, amongst other things, the preperties of matgrials used
in hoses, the precautions to be taken when storing hoses and the care requifed- when installing|and fitting
hoses and their couplings. Safety measures when testing hoses are also indicated. This Technicgl Report is
intended for use by system designers, purchasers, assemblers, installers,and operating personnel o improve
thg operating safety of hoses and hose assemblies.

NQTE Metal hoses are not included in this Technical Report. Atiention is drawn to the following International
Stgndards: 1SO 8444, ISO 8445, 1SO 8446, I1SO 8447, I1SO 8448, 1SO\8449, I1SO 8450, 1SO 10807, 1SO[10806 and
ISP 10380.

Thfs Technical Report cannot, in practice, cover all circumstances and therefore its content is largely based on
examples. It is assumed that these examples will provide,sufficient information to give guidelines for a range
of practical circumstances.

2 | Terms and definitions

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

3 | General considerations for hoses

3.1 Choosing the type of hose

3.1.1 General

When choosing the type of hose the chief criteria are:

—| the ¥esistance of the lining and cover of the hose to the media to which the hose comes into cpntact (air,

oll,'water, steam and chemicals) and/or external influences (ozone, UV light and weathering);

the maximum working pressure including any peak pressures;

the minimum and maximum temperatures that may arise during operation;
operational conditions i.e. static, dynamic, ship to shore, dragging on the ground;
hazard category of the medium;

required working life.

Most hose manufacturers include a “resistance list” with their hose documentation, indicating the media
against which their hose material is resistant. It should be remembered that this list refers only to the materials
used by the specific manufacturer, who will use their own composition of the product indicated by the

© 1SO 2003 — Al rights reserved
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collective name. Temperature-pressure diagrams are also available showing the admissible pressures in
combination with certain temperatures. Although these tables are sometimes reasonably comprehensive, they
are, nonetheless, not always adequate. Hoses should not be used at temperatures outside the range advised
by the manufacturer.

The hose supplier should be notified of all requirements to which the hose needs to conform in order to make
the right choice of materials. This includes all chemical, physical and mechanical. Hoses that are not
purchased against a standard should only be used for media recommended by the manufacturer's list. The
manufacturer's advice should be obtained if there is any doubt as to the suitability of a particular hose for a
specific application.

3.1.2 Minmum working pressure, proof pressure’) and minimum burst pressure
The hose|manufacturer has information regarding maximum working pressure, test pressure-and byrst
pressure fpr hoses (see also ISO 7751 regarding the ratio of working pressure to burst pressarg). The uger
has informption on the rated system pressure and the working pressure.

As a general rule, the hose working pressure will be selected so that it is greater than theated pressure in the
user's system.

NOTE Pressures are sometimes divided into three classes, such as “low pressure’~’medium pressure” and “high
pressure”. IHowever, hose manufacturers do not use these pressure categories and these terms should not be used| as
the nationall or international standards will not refer to them.

One manufacturer may well refer to a hose with a working pressure of40 bar?) as a “medium-pressure” hgse
while a different manufacturer may still refer to a hose for a 200 bar pressure as a “low-pressure” hose.

The presspre-resisting strength of a hose is determined mainly~by the reinforcement. The pressure-resisting
strength of tubing (a hose without reinforcement) depends on its wall thickness and material of construction

3.2 Elegtrical conductivity

3.2.1 Geheral

[
e

Hoses arg¢ divided into three types with.regard to electrical conductivity, namely electrically bond
conductivg and non-conductive (or discontinuous or insulating) hoses.

3.2.2 Degpign of electrically bonded hoses

Designs of electrically bonded hoses differ according to the type of hose. Electrically bonded rubber and
plastic hoges contain conducting wires (see Figure 1). These wires are always applied spirally, either
crosswise for in parallel_ during manufacture. The wires are connected to the metal couplings at the hose ends
in such al way that™an uninterrupted pathway with low electrical resistance is obtained throughout the
assembled lengthswhen hose assemblies are coupled to each other. “Composite” or multilayer hoses (see §.3)
have no cpnducting wires but are equipped with two conducting metal helixes. In this case, the two helixes
should be firmly connected to the hose coupling. Problems may arise in practice where one of the two endg of
a coated i X - f f still
ensure a conductive connection so that the manufacturing error is not discovered when taking electrical
measurements. The non-connected internal helix may cause sparking. Coated internal helixes should
therefore be so designed that the electrical connection on both the internal and external helixes can be
checked. This may be achieved, for example, by connecting the external helix to the coupling in such a way
that it can be disconnected in order to check the electrical connection of the internal helix (to the coupling).

1) This can also be the test pressure.

2) 1 bar=0,1 MPa.

2 © ISO 2003 — Al rights reserved
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Figure 1 — Hose with metal conducting wires

3.4.3 Design of conductive hoses

The construction of conductive hoses differs entirely from the designs desctibed in 3.2.2 through the absence
of wire contacts with the couplings. The rubber composition contains aquantity of specially conduclive carbon
black such that the cover of the hose is conductive. The hose couplings) discharge the static electridity through
thg connecting points of the installation in which the hose is fitted;{or to earth. An anti-kinking spifal is often
ingorporated into the hose during manufacture but it is not electrically connected to the couplings, Hoses of
thig kind should be made with wire-free cuffs (see ISO 1823,S0 2928, ISO 2929 and ISO 5772).

3.4.4 Design of non-conductive (or discontinuous oriinsulating) hoses

[

The materials used in the construction of a non-conductive hose should not be electrically conductive.

If metal materials are used within the construction, then these should not be connected to or come ipto contact
with the coupling.

3.3 Static electricity

3.3.1 General

The generation of static.charges can be avoided by a proper choice of operating circumstances:
—| adjust liquid veloeities (as low as possible);

—| adjust air vélocities (as low as possible);

—| adjust-dust loading ratio on pneumatic conveyance;

— L _egarth all conductive parfc;

— speed up removal of electrical charges, e.g. by increasing the conductivity of the material being
transferred (e.g. by adding conductive additives).

NOTE 1 The removal of static electrical charge is also accelerated at high relative humidity, e.g. above 70 %.

NOTE 2  For information in connection with static electricity, see “Hazards of static electricity” (chapter 5 of document
Al-25)[8] and, if applicable, Static Electricity Guidelines, latest Edition, 1980090,

© 1SO 2003 — Al rights reserved 3
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3.3.2 Earthing and through-connection

The purpose of earthing and through-connection is to reduce the mortality risk and the risk to equipment
caused by:

— faults between live conductors and non-conductive metallic parts;
— atmospheric discharge;

— accumulation of static charges.

3.3.3 HoLes for loading and unloading units

Hoses usgd for loading and unloading road and rail tankers can be earthed by means of an external flexiple
copper cable of adequate cross-section. A spark-free make-or-break installation is desirable when linking up a
flexible eafth conductor.
Examples jof materials which can be conveyed by conductive or semi-conductive hoses include the following:
— petroleum distillates;

— petroleum gases;

— water|or aqueous chemicals if well mixed with an oil product of Iow*conductivity, consisting of the lafter
sedimients from the oil phase;

— solids|(e.g. powders or granulates).

Non-conductive hoses can be used when operating conditions are safe. Examples of these conditions are:
— the cHarge cannot accumulate (e.g. sufficiently:high specific conductivity);

— there |s no explosive gas mixture;

— no stdtic charges can be generated (e.g: low flow velocities).

NOTE The following are regarded @sjsSafe product velocities in the oil industry:

a) 1 m/s generally during the startsup period and if no data are known regarding the product;

b) 7 m/s for potentially hazardous products in pipes without micro-filter/water separator or other obstructions, following
the stgqrt-up period;

c) Unlimifed, if safexconditions prevail and/or where a safe product is concerned.

3.34 Ho[ses between shore and ship

Landing platforms and tankers with loading and discharging facilities are naturally earthed by the water so that,
from the static electricity aspect, there is bound to be a good through-connection between the metal parts and
earth cables between shore and ship provide little additional protection against static. Furthermore, these
electrically conductive connections can, if not properly linked up, prove dangerous, for example, as a result of
cathodic protection installations which can cause relatively high electrical currents to flow between shore and
ship. When uncoupling the connecting pipe and/or hose connections, sparking may occur at the very point
where liquid spillages are most likely.

4 © ISO 2003 — Al rights reserved
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According to the IMO (International Maritime Organization) Regulations[®1], the ship and shore installation
should be electrically insulated from each other. Means that can be used for this purpose are:

a) an insulating flange in each hose system that may be used to make a connection with the vessel; or

b)

a length of conductive hose in the connection between shore and ship.

The part of the loading hose located on the shore side of the insulating equipment should be electrically
connected to the shore installation, while the hose on the ship's side should be electrically connected to the
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hsulating flanges are used, only one insulating flange may be present in each line or loading arm.
oses are used for interconnecting shore and ship's hoses, the connection should be of the cor
uired to accommodate the maximum movement and should be electrically connected-with the ot
pipe system concerned.

ses used for loading or discharging vessels should be so suspended that kinking is avoided. |
je diameters, in particular, may not be suspended by cables. A “sling” is used for this purpose in
5e is laid. A sling with a hose may be transported by a hoisting device.. The “sling” should meet

uirements as laid down by the Shipping Inspectorate, amongst others.”A so-called spreader ba
used for temporary transportation of hoses.

| Hose internal diameter and couplings

hough there is a relation between the nominal hose internal diameter and the actual internal dig

" hydraulic hoses, the last digit of the coupling namber corresponds with the internal diameter o
e SAE nominal hose dimensions are often ingléded in the coupling coding as -4, -6, -8, etc. (se
umn 6).
b attachment of hose to coupling can be:
built-in;
swaged;
crimped;
clamped;

banded;

wired-on.

rect length
her lines of

Hoses with
which the
the safety
I may also

meter, the

hnection between the internal diameter and the associated coupling is the most important in pracfice.

f the hose.
e Table 1,

SCTEW-0ON (Te-Usabie)

NOTE See Clause 7 for end coupling connections.
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Table 1 — List of internal hose diameters

Actual dimensions

Comparative indications

e ey | gye | Eurovean | Briwinusa | (LSA (et
ISO 43972 y
mm mm mm inches 1/16th inch
3 3,2 3,2 3(3.,2) Ve -2
4 4+04 — 4+04 — —
5 4,8 5 5 %16 -3
6,3 6,4 6,3 6 Ya -4
8 7,9 8 8 5/16 o)
10 9,5 10 10 Y8 -6
12,5 12,7 12,5 12 (13) V2 -8
16 15,9 16 16 ¥ -10
9/20 19,1 19/20 20 Ya -12
22 22,2 31,5 22 Ve -14
25 25,4 25 25 1 -16
31,5 31,8 31,5 32 1% -20
8/40 38,1 38/40 40 1% -24
50/51 50,8 50/51 50 2 -32
63 63,5 — 60 2% -40
80/76 78,6/76,2 — 75 3 -48
— 88,9 — 90 3% -56
100 101,6 =\ 100 4 -64
125 125+1,6 — — 5 —
160 150+ 2 — — 6 —
200 200 +2,5 — — 8 —
250 250+ 3 — — 10 —
315 315+3 — — 12 —
NOTE Values obtained from SAE, DIN and ISO standards.
a8 IS0 4397:1993,Fluid power systems and components — Connectors and associated components — Nominal outside diameters of
tubes and npminal inside diameters of hoses.

3.5 Pressures and safety factors

3.5.1 General

A hose can never function as a safety device for the system. When selecting a hose for a particular
application, irrespective of the hose material, the maximum allowable pressure of the hose should therefore
exceed the operating pressure of the system into which the hose is installed. This also applies to the
assembled hose end connections. The user should always relate the maximum working pressures indicated in
the manufacturer's documentation to the maximum allowable pressure of the desired end couplings and vice

versa.

© ISO 2003 — Al rights reserved
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Maximum working, proof and minimum burst pressures are normally indicated in the manufacturer's
documentation concerned, leaving end connections out of consideration. For example, for a hose with a
maximum working pressure, as quoted by the manufacturer, of 40 bar at —10 °C to +38 °C and assembled
with couplings rated for a lower pressure, the maximum working pressure of the assembly will be reduced.

The assembly should be tested to the required pressures.

3.5.2 Types of pressure

3.5.21 Constant pressure

Co
to

3.8.2.2 Fluctuating pressure

FlU
no

3.9.2.3 Pulsating pressure
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nstant pressure is when the pressure no longer varies once the hose has been pressurized. It
be checked as to whether the hose is suitable for the operating circumstances.

ctuating pressure varies between a minimum and a maximum with a certaingegularity. If the va
occur rapidly, it is sufficient to check that the hose is suitable for maximum/operating conditions.

sating pressure or “cyclic pressure” varies continuously at fixed intervals e.g. with plunger pu
Ch pulse, the material stress is raised, so that material fatigue‘may occur more rapidly. In order {
ble working life, where pulsating pressures are involved a.burst pressure/working pressure ratio
(see ISO 7751) is normal.

.2.4 Intermittent pressures

bk pressures arising at irregular intervals may.bé caused e.g. by fast-closing sealing elements (
valves). If a slow-operating pressure gauge'is used, it might not indicate the peak pressure s
Esible hose damage and leakage to occur'within a short period.

eak pressures are anticipated, they may be measured with the aid of an oscilloscope. In order tg
sonable working life for the hoses, a burst pressure/working pressure ratio of 5:1 should be adop

TE It is recommended (that, where pulsating or intermittent pressures arise, this is discussq
hufacturer or supplier.

Installation and-handling of hoses
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Figure 2 — Bending radius

Figure 3 — Bending radius of corrugated hose with spiral

A hose should be installed with caution. The correct and incorrect installation of hoses is indicated in Figures 4
to 18. A hose should be of the right length and no tension should be exerted on the connecting points. If hoses
are incorrectly installed, the bending stress adjacent to the fixed connections will be excessive.

Figure 4 shows an incorrect installation and how a hose kinks adjacent to the couplings. The hose then has a
very short working life. The installed hose shown in Figure 5 will last much longer.

It should be remembered that the weakest point of a hose is generally immediately adjacent to the couplings.

The length of hose required for installation can be calculated by adding 6 to 10 times the internal diameter to
the length of the arc of the bend (see Figure 5).

8 © ISO 2003 — Al rights reserved
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Ho
fur]
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INCORRECT CORRECT

Figure 4 Figure 5

ses should not be installed as illustrated in Figures 6, 7 and 8. The working-life will be short

ened even

her if the hoses are fitted at points where vibration is heavy. The correct fitting is shown in Figufe 9. When

h connecting points are provided with an elbow, the hose will last much-lenger.

INCORREGT, INCORRECT

Figure 6 Figure 7

INCORRECT CORRECT

Figure 8 Figure 9
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Incorrect installation may cause compression of the longitudinal axis. This fault may arise both during
installation, as in Figure 10, and during movement, as indicated in Figure 11.

INCORRECT INCORRECT

Figure 10 Figure 11

Torsional novements lead to rapid fracture in hoses and are generally caused by incorrect installation, s
Figure 12.]It should be ensured that the hose centrelines run in parallel asiin Figure 13, where the directi
of movemgnt lie within the same plane.

10

INCORRECT CORRECT

Eigure 12 Figure 13

ee
ns
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Rotation, especially with threaded couplings, may produce torsion. The hose should therefore be held with a
second spanner. Torsion can be avoided as indicated in Figure 14.

T N

CORRECT

Figure 14

Indorrect installation is shown in Figures 15 and 16.

INCORRECT INCORRECT

Figure 15 Figure 16

© 1SO 2003 — Al rights reserved 1
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Deformation and torsion of the hose will be avoided if a support is provided as in Figure 17 or 18.

A shaped

provided w

CORRECT CORRECT

Figure 17 Figure 18

being overjoaded (Figure 18).

It is not al\

up precisdly. To avoid twisting hoses with flange’ end connections, hoses should be fitted with one “swi

(pivoting)

should th

exposed t
may be fa
metal elbo

support can be used to prevent sagging (Figure 16);" as shown in Figure 17 or 18. If the support is
ith a balance weight, the hose will also retain agood bending radius without the hose connectipns

Vays easy, in a pipe system, to install two “permanent” flanges in such a way that the bolt holes line

eln

lange. Hoses with diameters exceeding 50 mm may have a coloured stripe over their entire length.
This is called a “longitudinal” stripe. The_stripe will show if a hose is twisted during installation. The hgse

be “disconnected” and refitted. A hose may sometimes have to be used in situations where i

horizontal and vertical movement simultaneously during use. The torsion then arising in the h
al to it. The correct installation is a so-called “dog-leg”, where two hoses are mounted with a
W between them (see Figure 19).
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D0°
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taken up by the hoses, as-this may cause the reinforcing braiding to “distort” so that it no longer st

nn

3.6

Ho
co
the

I

2

I
Il
____.__.__‘h__,H___v__________

Figure 19 — “Dog-leg™installation
brinciple, the hose in one leg absorbs the expansion of the other leg and vice versa. The hose
eve each other, so that partial movements which are not lying in the same plane are still absorbe
hoses can be exposed to bending without restriction. They cannot absorb axial forces and n
sted. Sharp bends should be avoided. With frequent bending occurring in a regular cycle, the
nding radius as quoted by the manufacturer should be strictly adhered to, special attention being
reasing of the minimum bending radius with high operating temperatures and pressures.

ring installation, pipelines-connected to hoses should be adequately supported so that their weig

er hose wall beneath:the reinforcement against the internal pressure.

.2 Contact with media

ses should,'not normally come into contact internally or externally with media such as oil
rosive stbstances, etc. unless the hose has been specially designed for this purpose. In the eve
manufacturer should be consulted.

s can also
d.

hay not be
e minimum
paid to the

ht is never
pports the

solvents,
nt of doubt,

3.

.3 End connections

End connections, unless fitted by the manufacturer during production, should be of a design (including the

inc

orporated couplings) approved by the manufacturer.

WARNING — Failure to follow the manufacturer's instructions regarding care, maintenance and
storage (see 4.5 and 5.5) of hoses may result in their not functioning in the right way and causing

bo

dily injury and/or damage to property.
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3.7

Inspection and testing

3.71 Ge

neral

The condition of hoses in critical applications should be regularly tested. The more critical the application, the
more frequently they should be tested. Reference may be made to the manufacturer for this purpose. There is
a large number of standards describing hose test methods. They should be used where possible. See the
Bibliography.

Various bodies and firms prescribe periodic inspection for certain hoses, which should then be tested for the

recomme

3.7.2 Vi

Hoses an(
cover of
reinforcem

The weak
three time
be cause f
for moven
occurred.

coupling a

Small crac
not result i

NOTE
pricked hos|
thickness o

3.7.3 Pe

Hoses sho
to the pro
tested in a

a)

f)

14

We PressUre In each case dependent on type, application and frequency of Use.
ual inspection

connections should be visually inspected for damage, blisters and non-bonded/sections of
he hose. Rubber hoses should be inspected for soft areas and for any, debonding of
ent.

the
the

pst part of a rubber hose assembly is usually the section located at adistance of approxima
5 the hose diameter from the inboard end of the hose connection. Blisters or disbonded cover

ely
ay

pr a pressure test to be carried out, or the hose should be replaced.«Couplings should be examined

ent, demonstrated by out-of-line assembly and/or by torn or exposed areas where movement
Any evidence of movement of the coupling is a reason for repewing the hose or reassembling
nd re-testing the hose and coupling assembly, where this is permissible.

ks and folds and cloth marking in the cover of the hose that do not penetrate the cover entirely ne
h replacement.

The pricking of hoses, e.g. for steam and gas hoses; by the manufacturer is a useful practice. A unifor|
e should not be regarded with suspicion for that reasen. The depth of the pricking should not be more than
the cover and subcover.

riodical testing

uld be periodically tested under pressure in accordance with ISO 1402 at a pressure correspond
juct standard or ISO 7751._The' pressure test should be carried out with water. Hoses should
straight position. The following should be noted in particular.

High-

ressure air or other,compressed gases should not be used as the testing medium because of

risk ofl explosion if the hese-is not resistant to the pressure test. Air tests under water may be carried o
acceptable precautionsyare taken; these tests are usually carried out with low-pressure air to test for le
at the|hose-coupling’eonnection or porosity throughout the hose walls.

The hpse shouldbe ventilated through an outlet valve during filling with the testing medium.

Steps|should be taken to restrict whiplash of the hose in the event of fracturing, but in such a way f{
radial lexpansion and the elongation of the hose under pressure are not restricted

as
the

ed

mly
the

ng

be

the
tif
ks

hat

The free end of the hose should be so secured that a loose coupling cannot blow off freely; this can be
done e.g. by a cable connecting the two couplings (with sufficient slack to allow free expansion of the
assembly under test pressure).

The personnel carrying out the test should never stand in front of or behind the ends of a hose being
tested.

During testing, the hose should be uncoiled to its full length in a dry, clean area without looping or kinking.
The cover and, if possible, the lining should be inspected for blistering, serious damage or cracks; end
connections should also be inspected.

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=1020cfb6476e6f72bf9213a68221dda2

ISO/TR 17784:2003(E)

3.7.4 Pressure testing

Following visual inspection, hoses that meet the requirements should be connected to a pressure pump, with
clamps, bolts and nuts being tightened before the pressure test is carried out in accordance with ISO 1402.

A quick-acting valve should be fitted to the end of the hose. Make sure that all connections are tight and fill the
hose with water with the valve open and the end lifted in order to expel the air from the hose.

Close the quick-acting valve when all the air has been expelled. Using the pressure pump, increase pressure
in the hose to that stated in ISO 7751. Examine the hose for Ieakage espeC|aIIy at the connections. Look out

for,
The
pre
an

NG

3.7
Su
off
dis
3.7
If 6

be
be

3.7

Rel
ins

3.7
At

a)

 can be used under normal operating conditions.

TE It is essential that the precautions mentioned in 3.7.3 are observed when a pressure test is carried
.5 Vacuum testing

ction hoses may be tested under vacuum if applicable. A vacuum test,-with both ends of the ho

with PMMA (“Perspex”) sheet discs (of sufficient thickness) should\also be carried out on s
charge hoses to check the integrity of lining-to-reinforcement bond.

.6 Electrical continuity
lectrical continuity is required, this should be tested after_the pressure test is completed. The h

tested on a non-conductive support, making use of asuitable resistance meter to determine the
ween the couplings (see ISO 8031).

.7 Repairs

pairs, if allowed, should be carried out.in consultation with the supplier after which the hose sh
pected and pressure tested.

.8 Rejection
ose should be rejected if(there is any doubt regarding its operational safety due to:

kinking and seriots)ydamage to the lining and/or cover wall of the hose, cracks or damag
reinforcement, damage to the textile or wire inlays, or shifting of the latter;

wear, tear-or.corrosion of the outer armouring or metal braiding;

swelling*or loosening of rubber and reinforcement;

corrosion or damage to hose connections;

ssure-tested. If there is no further leakage, it may be assumed that the hose and connections a

S reJected

out.

5e blanked

uction and

bse should
resistance

buld be re-

ed internal

faulty fastening of connections, causing leaks that cannot be fixed;

leakage through the hose material;

unacceptable deviations from the specified electrical resistance in case of electrically conductive, or semi-

conductive hoses.

Rejected hoses should be destroyed after removal of any couplings or flanges. Couplings that are still found to

be

serviceable after a hose has been rejected may be reused in consultation with the hose supplier.
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3.7.9 Records

Records should be kept for hoses that are intensively used and/or for critical media. These records should
include an inspection card on which all data for the hose should appear, such as hose identification number,
manufacturer, hose type, standard, date of receipt and commissioning, order number and inspection date. The
length, diameter and hose end connections may also be entered on the card. The inspection card should be
such that all inspection findings can be listed on it. The inspection card number or code should be indicated on
the hose.

3.8 Certificates

3.8.1 Nellv hoses

The supplier/manufacturer should provide a certificate for new hoses that are to be used for -Critical| or
hazardous| media. The certificate should at least state the following:

— manufacturer;
— order humber (dated);

— make|and type of hose as well as the specification and hose serial numbers (optional) covered by the
certifi¢ate;

— test pfessure;
— any sfandard according to which the hose has been tested, e.9: hational, European or industry standargs;
— test date;

— any rdquired electrical resistance of rubber and composite hoses.

3.8.2 Retinspected and repaired hoses

Hoses tha} are re-inspected and/or repaired by the supplier/manufacturer should be accompanied by a Est
certificate [on redelivery with the test results for the hose concerned. If a hose has to conform to cerfgin
electrical donductivity or resistance requirements, the certificate should indicate the value measured.

4 Rubber hoses

4.1 Matgrial

411 Geperal

Natural orsynthetic rubber is homogenized with a number of chemicals mixed in a certain ratio by mixing gnd
milling equipment, by means of which non-vulcanized rubber compounds are obtained. Apart from the rubber
raw material itself, the added chemicals determine the properties subsequently obtained by the finished
product.

4.1.2 Types of rubber

Although natural rubber is still widely used, synthetic rubber is occupying an ever-greater position. Especially
after World War 11, use of this type of rubber became very popular. Synthetic rubber is more suited for certain
purposes than natural rubber. Its resistance to oil, petrol and other hydrocarbons, in particular, means it is
ever-more widely used in the chemical and petro-chemical industries. The main types of rubber are shown in
Table 2 together with their characteristic properties (see also ISO/TR 7620).
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Table 2 — Types and properties of rubber

Temp. range Generally Generally . .
Type of rubber Symbol °C resistant to: not resistant to: Special properties
Natural rubber NR -50to +70 [Most non-aggressive Ozone, strong acids, fats
chemicals, organic oils anéi most ’ " | High resilience and
Isoprene rubber IR -50to +70 |acids, alcohoals, hydrocarbons mechanical strength
aldehydes, ketones
Styrene butadiene | gpp | 4010480 |As for NR/R As for NR/IR High mechanical
rubber strength
Resistant to animal
and vegetable fats . .
Bytyl rubber IIR -40 to +130 |and oils, alcohols and Mlnera[ oils, solvents, Gasltightnéss
aromatic hydrocarbons
ketones, strong and
oxidizing chemicals
Even more highly
Ethylene propylene B resistant to ozone .
rubber EP(D)M 50 to +130 than IR & ER, As for IR Low water jabsorption
otherwise as for lIR.
Ozone, chiorinated and
Many hydrocarbons, nitrohydroearbons
Nifrile rubber NBR -25to +110 |fats, oils, hydraulic ’ High oil registance
liquids ketones; esters and
q aldehydes
Effectively resistant to :;?grlg ?()gfolf]'gg acids,
Chloroprene rubber CR -25to +100 |ozone, oils and fats, s b Flame-retgrdant
various solvents chlorinated aromatic and
nitrohydrocarbons
Chlorinated and
suffonated CSM -251t0 +130 |As for CR As for CR Flame-retgrdant
palythene
Pqlyether urethane i
fu >)tl>er EU Effectively resistant to Concentrated acids,
20 to +80|ozone, hydrocarbons, | 6tones and esters, Hard-
, hydrocarbons, . . ard-wear{ng
Pdlyester urethane AU fats and oils chlorinated and nitro-
rubber hydrocarbons
Silicone rubber MQ _70'%0 4200 Effectively res_lstant to Concenltrated acids, Wide tempgrature
ozone and oxidants | many oils and solvents range
Effectively resistant to Ketones. simole esters
all aliphatic, aromatic > SIMP Resistancg to
Fldioro rubber FMK -25 to +200 and compounds

and chlorinated

containing a nitro group

aromatics

hydrocarbons
NQTE The properties are determined not only by the sub-type of the rubber concerned but largely by the compgsition of the
compounds.
4.1.3 «Rubber compounds

© 1SO 2003 — Al rights reserved

rubber: natural or synthetic rubber;

sulfur: to achieve vulcanization;

bbercompound mmay comprise the fottowirg:

accelerators: for speeding up vulcanization;
activators: to activate the effect of the accelerators;
fillers: with or without reinforcing properties;

softeners: to make the rubber more flexible;
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— anti-oxidants: to prevent ageing of the rubber through oxygen;

— colorants: to give the product a particular colour.

4.1.4 Processing of rubber compounds

The homogenized rubber compound (see 4.1.3) consisting of a pliable mass is worked up into the desired
article in the rubber factory. Working up may differ according to the method of manufacture. The product is
vulcanized after moulding.

In vulcanigation, which generally takes place at temperatures between 135 'C and 160 'C, a chemical
reaction ogcurs whereby the rubber mixture changes from a pliable mass into a permanently shaped elastic
material.

4.2 Properties
Hoses mafde of rubber have to meet a number of requirements. One of these requirements, for example} is
the hardngss of the rubber from which the lining of hoses is made. The hardness is\often determined by a
hardness meter with a scale gradation of 1 to 100. The hardness is normally expressed in IRHD (Internatiopal
Rubber H3rdness Degrees).

See 3.1 fof other required properties.
4.3 Construction

4.3.1 Gepneral

A rubber hose consists in principle of a lining around which a reinforcement (single or multi-layered) and a
cover is agplied. These parts are described in 4.3.2 to 4.347.

4.3.2 Lining

The lining s used to carry media through the hose. The lining protects subsequently located parts of the inper
hose against damage by the medium passing through. Linings are made of a number of types of rubber (see
Table 2). The composition of the liningidepends on the application. In some cases, a particular applicafjon
requires a[lining built up of various materials in order to achieve a combination of different properties.

4.3.3 Lining manufacture

For manufpcturing liningsi.rubbers are mixed in order to achieve the desired composition and properties. The
rubber lining may be either extruded, spirally applied or formed by a so-called “build up method”. In this calse,
sheets or $trips of rubber are wrapped very uniformly round a mandrel. The mandrel has an external diameter
equal to thie desiredhinternal diameter for the hose.

4.3.4 Rejnforcing layers

A certain pressure will normally be necessary if a medium is to be carried through a hose. A direct
consequence of this is that the hose needs to be reinforced.

The various pressures determine the type of reinforcement. For low-pressure applications, the reinforcement
may consist of cotton or synthetic textile yarns applied round the lining.

In some cases, metal wire or a combination of textile yarns with metal wire is used.

Within a particular pressure range, the choice of reinforcement and the method of applying the reinforcing
layers round the lining depend on flexibility, dimensions and price.
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For low-pressure applications, hoses sometimes require only a textile layer or outer cover, while for high-
pressure applications six to eight layers of steel wire may be necessary, e.g. for 800 bar and above.

The following terms are used in practice when applying reinforcing layers around a lining:
— knitted (fabric);
— spiral wound (metal or textile wire);

— braided (metal or textile wire);

—| wrapped (textile or wire cord).

The type and number of reinforcing layers determine the flexibility of the hose.
Depending on the application, hoses may be reinforced with several layers with a\steel spiral gdded (see
Figure 20). This serves as additional reinforcement for the hose for vacuum applications or to obtaifn a smaller
bending radius without kinking.

The spiral is generally vulcanized in. There are four ways of doing this:
—| entirely embedded or “covered” spiral;

—| semi-embedded or “semi-covered” spiral;

—| unbonded internal spiral;

—| unbonded external spiral.

Mgst frequently used is the hose with an embedded spiral.

O . .

hvritondned

"o H S S

{
§
i
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Figure 20 — Wrapped, with embedded spiral and corrugated cover

4.3.5 Cover

The outer surface or “cover” protects the reinforcement against damage and all detrimental influences from
external sources.

With most applications, the cover may directly affect the hose's working life.
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4.3.6 Types of cover

4.3.6.1

General

Six types of cover may be found in practice:

— smooth rubber cover;

— fluted

or ribbed cover (longitudinal);

— cover
— rubbe
— textile
— corrug

These des

4.3.6.2

After the ¢
vulcanized
environme)
vulcanizati

Covers ¢
slightly flu
wound on

4.3.6.3

The hose
before vul
the same
textile wra

with cloth imprint;

-impregnated textile fabric cover;
or braided metal outer cover;
ated cover (circumferential).

criptions indicate the way in which the outer covers are finished by the manufacturer.

Smooth rubber cover and fluted or ribbed cover

uter rubber cover has been applied, a jacket is extruded round it, e.g. of lead, after which i
with steam. After vulcanizing, the lead jacket is again remeved and made ready for reuse. M
htally acceptable production processes are now used, .including the salt bath process and “f
on” or by extruding a special plastics jacket, instead of a‘lead jacket, around the cover.

n be extruded directly over the reinforcement. Hoses made by this process appear smooth
d on the outside. Hoses of this type can in theory be made in unlimited lengths. The end produg
reels and may be several hundred metres indength.

Cover with cloth imprint

made on a mandrel has a strip of textile wrapped around it after the outer cover has been appl
anizing. The hose is then “bandaged”. The assembly is then vulcanized with steam. This produ
hdhesion between the rubber)and reinforcing layers as with the lead or plastics jacket method. T
pping is removed after vulcanizing. See Figure 21.

pre
[ee

or
tis

ed
tes
'he
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Figure 21 — Cover with cloth imprint
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4.3.6.4 Rubber-impregnated textile fabric cover
The cover consists of a fabric impregnated with rubber. The advantage of this outer cover is that the hose

weighs less than those already mentioned. Gas is allowed to pass through without the risk of blistering or
disbonding of the outer cover. This type of hose is generally used for low pressures, e.g. for automotive fuels.

4.3.6.5 Textile or braided metal outer cover

A braided textile or braided metal cover is applied. A braided metal cover provides good heat conduction.
Again, gas is allowed to pass through without risk of blistering or debonding. See Figure 22.

G

Figure 22 — Cotton outer cover

4.3.6.6 Corrugated cover

Th|s cover consists of a rubber cover over an outer helix.

4.3.7 Pricked cover

Ggses have a tendency to permeate through the hosewall, especially at high pressures, thereby gscaping to
thg environment.

The gas first penetrates the lining and may aceumulate in the intermediate layers (the reinforcement). If the
oufer cover has a greater gas tightness than.the lining, the gas will form a blister which will burst|at a given
point. To prevent this, these hoses are pricked during manufacture. This means that very small holes are
mgde in the outer cover of the hose as:far down as the reinforcement. If the gas penetrates the lining, it can
thgn escape to the outside through\the reinforcing layers and perforations. In this case, pricking can be
regarded as a safety measure.

4.4 Identification

4.41 General

The hose is notmadlly designed for specific purposes. For certain applications, e.g. for air, oil gr water, a
mJltipurpose-hose may suffice. For safety reasons, the manufacturer should mark the hose in gccordance
with the standard to which it is made. In addition, a hose user may also require to have any information placed
on[the hose concerning its nature to ensure that it is used and handled in a safe way.

WARNING — Use of hoses without identification could result in serious bodily injury and/gr damage
to property.

442 Methods of marking

Some standards do not specify a particular method of marking. If the standard prescribes no method, the
method of marking is optional. However, it is important that the method of marking used gives a permanent
and indelible identification. Some general methods are described below.

Markings may be applied at specific points indicated along the longitudinal direction of the hose wall. These
markings should be of such size and shape that they are able to contain the desired text; the circumference of
the hose and the equipment for applying the markings at the given point(s) may, however, limit the size of the
marking. Markings should conform to the appropriate standard.
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Icanized markings

With metal stamp (mould)

The most permanent types of marking are those applied in relief using a stamped mould made from a metal or
plastic plate. This mould is applied to the outer cover of the hose before vulcanization. The mould ensures that

the markin

g is vulcanized in relief on the surface of the hose. The mould is removed after vulcanizing.

The contrary method is where the marking is vulcanized not on but into the outer cover of the hose.

4.43.2

A variation
a layer of
During vul
removed &
identifying

with built-ih couplings.

4433

Another v3
marking w
narrow me

The strips
hose ente

removed after vulcanizing, after which the hose has an ongoing legend in relief throughout its length

marking of
during the

4434

Labels are
desired te

444 Im

With this
This meth

4.4.5 Printed identification

Identificati
hoses. Wi

VWith contrasting coloured rubber

to the marking applied in relief is one of a colour contrasting with that of the hose. For this,purpo
hon-vulcanized coloured rubber is applied to the hose, after which the stamped mould.is, impos

fter vulcanizing, a clear marking in relief is left on the cover. The coloured marking highlights
information. Use of this kind of marking is usually more expensive and normally only used on ho

With continuous marking strip
riation of the marking applied in relief, used during the process of manufacturing very long hoses

th a continuous strip. This method requires the legend to beapplied beforehand in relief on lo
tal or plastic strips at fixed intervals.

are attached to the outer surface of the as yet unvulcanized hose, usually at the point where
s the device for applying the lead jacket or that for’applying the textile wrappings. The strig

this kind is more visible than individual, separate marking and will probably remain visible lon
hose's life.

Labels

attached to the unvulcanized outer cover of the hose as a piece of sheet rubber bearing
t, and are then vulcanized together with the hose.

brinted marking

d can therefore be-applied only to hoses with a thermoplastic external cover.

bn is now often printed on the hose because of the low cost, especially during the production of Ig
h_this' method, the identification is printed continuously on the outer surface of the hose eit

before or &

Se,
ed.

canization, the coloured rubber layer attaches to the cover of the hose and when the metal mould is

the
bes

| is
ng,

the
is

per

the

ethod, the marking issmoulded into the surface of the hose with a heated stamp or stamping wheel.

ng
her

ftePvulcanization.

The printing generally appears in the longitudinal direction of the hose, commonly over its full length, without
interruption.

This all depends on the equipment with which the hose is marked and the shortest hose length that will be
used in practice.

4.4.6 Order of marking

The hose should be marked with the following information, in the following order:

a) manufacturer's name or trademark;

22
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b) number and year of the standard;
c) classification (type, class, etc.);
d) inside diameter or nominal bore;
e) maximum working pressure;

f) quarter and year of manufacture.

A vatanle-aftha-maarkinada fiaiaaolly anon tn th o oo o cpnanificati o ctaondard oA baloiag:
n CAOTTPTC UT e TTarr g 1oty proaity - giv e i e TToST-SpolmtatuT Staraara—arta oCToOv,

Mdnufacturer/ISO 2398/7B/50/25 bar/4Q98.

4.% Storage

Alljrubber products, including hoses, are subject to alteration of their physical properties during stprage, and
mgy ultimately become unusable through the effects of oxygen, ozone, heat,light, moisture, oil, $olvents or
otHer corrosive liquids or vapours. Hoses should therefore be stored in cool, ‘dark, and vapour-free areas,
whijch are free of the above effects. Contact with wood impregnated with creesote should be avoided.

Detailed guidance on storage is given in Subclause 2.2 of ISO 8331;1991.

5 | Plastics hoses

5.1 Material

The production of a plastics hose is carried out with extrusion and/or wrapping equipment. With exfrusion, the
pracess is continuous.

Materials commonly used for plastics hoses-include:
—| thermoplastic polyamide elastomers;

—| thermoplastic polyurethane elastomers;

—| thermoplastic polyolefin elastomers;

—| thermoplasticpolyester elastomers.

The materials \from which plastics hoses are made differ widely and in most cases are a compination of

valious kinds.of plastics. The applications for plastics hoses differ greatly. Depending on this, plasgtics hoses
may be made with or without reinforcement layers.

Plasties hoses, like rubber and metal hoses. are important components of various operating systems. They
should be as reliable as the pipes, valves and fittings with which they form a unit in the system. These
conditions can be met with the right choice of materials and design.

5.2 Design

5.21 Lining

The lining is generally an extruded flexible tube which has obtained a very smooth, seamless surface through
the extrusion process and can be produced in unlimited lengths.
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inforcement

The reinforcing layers may consist of various kinds of materials (plastic fibres, textile fibres, steel cord, etc.) in
combination with armouring with a steel wire helix or plastic helix.

The hose wall, in combination with the reinforcement, provides resistance to internal pressure, the reinforcing
layers taking the majority of the pressure.

5.2.3 Cover

The cover
the reinfor

Cing layers and flexible inner tube against external influences (mechanical and chemical) and

— enablegs the hose to be identified by a special colour or markings thereon;

— Sserve

b as a seal on end connections.

Like rubber hoses, the outer cover of plastics hoses for gas applications should be pricked (perforated) if
effusion spgeed of the gas escaping through the inner lining is greater than that through, the outer cover.

5.3 Oth

531 “C

Compositgd hoses for liquids consist of layers of thermoplastic foil.or,sheet and/or thin-walled seamless tuTes

held toget

er constructions

bmposite” or “multilayer” hoses for liquids

ner through internal and external metal- and/or plastic helixes. Depending on the application,

type of hoge is built up from different materials. See Figure 23;

Internally,
chemicals

PTFE, FEP and layers of polypropene foil or-sheet, tubing and fabrics are used for hoses for liq
Externally, frequently one or more nylon/PV€-coated fabric layers are used.

Polyamidel and/or polyester sheet layers, tubing~and fabrics are used internally and externally for hoses

cryogenic

Hot dip ga
equivalent

iquid gases.

vanized steel, polypropylene-coated steel or austenitic stainless steel (ISO 683-13 type 19 or 20
is used for the metal helixes;\depending on the application of the hoses.

Typical prgperties of composite oses are:

— good
— reaso
— small

— lowm

iniversal chemicaltesistance;
nable mechanical strength;

bending-radius;

IS dgernerally a Tiexiblie tupe extrudaed arounda the reinforcing ayers, WniCn serves as protection f

the

his

uid

for

or

ASS]

— easy handling;

— easy to apply colour identification.

End connections for composite hoses are specially designed for hoses of this type.

NOTE

24

See 3.2.2 for electrical continuity connections for metal helixes.
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Figure 23 — “Multilayer” or “composite” hose for liquids

5.3.2 Multilayer (composite) hoses for gases and solids

Mdltilayer hoses for gases and solids consist of layers of cloth and sheet’which are sown, welded or glued
todether with a metal or plastic helix reinforcement (see Figure 24)~Fhese hoses are chiefly used in e.g.
pneumatic transfer, air-treatment and extraction systems. These hoses are made of varioug materials
depending on the application. Some examples are mentioned below.

a) | Synthetic fabric impregnated with plastic and equippedwith a helix. The material of this hgse should
conform to ISO/TR 5924 with regard to fire propagation and flammability. Used in high and low-pressure
air treatment systems, this hose is also available:in*noise-insulated and thermally insulated dgsigns, e.g.
by means of glass fibre wrapping and an additiohal external wall of metallized foil.

b) | Wrapped plastic sheet fitted with a helix-*Used in air extraction systems in private housgs, vapour
extraction hoods, etc.

c)| Wall of wrapped PVC strip witha- PVC-coated steel helix. Used as suction hose for wopd-working
machines and as a heater hose in car body repair and coach building work shops. A heaviel version is
used for industrial vacuum cleaners and as an electrical cable protection hose.

d)| One or more layers of glass fibre fabric impregnated with chloroprene rubber (CR) with a copper plated
spring steel helix, fitted with a CR-covered glass fibre cord on the outside.

Applications include supply and removal of cold and hot air in aircraft construction, mechanical
engineeringynthe chemical industry and air treatment. For extremely hot air and aggressjve vapour
(application).-fabric and cord are impregnated or covered with silicone rubber;

e)| Plasticcimpregnated synthetic fabric with a galvanized steel helix and wear strips round |the hose.
Cémmon versions of this are:

— polyamide fabric impregnated with PVC;
— glass fibre fabric impregnated with chloroprene rubber;
— glass fibre fabric impregnated with silicon rubber.

Applications include heavy industrial extraction; air, vapour and dust transfer; tank ventilation, hot-air
blowers, etc.

f)  Rubber-impregnated canvas fabric with embedded steel helix. Used for extraction of vapours, smoke,
dust and sawdust, etc., and as an air supply hose for diesel engines.
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g) Rubber-impregnated canvas fabric with embedded steel helix and a smooth wear-resistant inner wall.
Used for extraction of wood chips and other abrasive substances.

h) Transparent polyurethane foil with embedded metal wire helix. Used for extraction of granulates, chips
and abrasive powders and as a ventilation hose in the petrochemical industry.

Figure 24 — “Composite” hose for gases and solids

In connegtion with new technological developments and to conform to specific service requirements,
combinatigns of other materials can also be used in composite hoses.

5.3.3 Coyrugated plastic hose

Another type of hose from the “smooth” straight plastic hose described in 5.3.2 is the so-called “corrugatgd”
plastic hogde which is generally made of polytetrafluoroethylene (PTFE). This type of hose may be extruded or
wrapped, the hose being given a corrugated (a spiral or a parallel corrugation) profile as with metal hoses.

Advantagq: The hose is very flexible.so that a smaller bending radius is achieved.

Disadvantage: Hoses with parallel corrugation are (like metal hoses with this type of corrugation) more diffi¢ult
to clean bgcause the medium.can remain in the corrugations.

5.3.4 “Lined” end-connections

Sometimes it js\mecessary to avoid contact between aggressive media and metal parts, i.e. couplings, and
hose nipples-with welded or loose (rotating) flanges. Metal parts can be protected with plastic for this purpose.
This is dome-hy extending the inner plastic lining over the sealing surfaces of the flanges This alsa ensures
that the flanges cannot come into contact with the medium. The flange jointing can then be omitted when
assembling the hose. This kind of protection is called “soft-lined”. See Figure 25.
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Anpther method of protecting the metal parts is by “ceating”. The coating is applied to the metal g
endl connections by paint-spraying equipment.

5.3
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Figure 25 — Protected coupling and sealing surface

.5 Plastic-lined hose

plastic-lined hose is a rubber hose withia plastic lining. A lined metal hose is produced in much
y as a corrugated metal hose. A plastic tube is inserted in a metal pipe with controlled dimen
ch the corrugated profile and braiding are applied. See Figure 26.

stic hoses can be made in"the following way for certain operating conditions: a preformed plas
engthened with synthetic yarn or stainless-steel wire braiding, after which it is covered with rubbe

e whole is vulcanized)with internal pressure in the hose, by “open” steam. The vulcanizing tem
Ch that the plastic-(inner) hose remains undamaged during the vulcanizing process. During vul
rubber also impregnates the braiding.
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Figure 26 — Plastic inner lining and rubber cover
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5.4 Identification

5.4.1 General

The hose is normally designed for specific purposes. For certain applications, e.g. for air, oil or water, a
multipurpose hose may suffice. For safety reasons, the manufacturer should mark the hose in accordance
with the standard under which it is made. In addition, a hose user may also require to have any information
placed on the hose concerning its nature to ensure that it is used and handled in a safe way.

WARNING — Use of hoses without identification could result in serious bodily injury and/or damage
to property-

5.4.2 Methods of marking
Some stamdards do not specify a particular method of marking. If the standard prescribes.nomethod, the
method of[marking is optional. It is important that the method of marking used gives a permanent and indeliple
identificatipn. Some general methods are given below.
a) Markipngs may be applied at specific points indicated along the longitudinal direction of the hose wjall.
Thesd markings should be of such size and shape that they are able to contain the desired legend; the
circumpference of the hose and the equipment for applying the markings+at the given point(s) mjay,
howeyer, limit the size of the marking. Markings should conform to the appropriate standard.

b) Plasti¢s hoses with smooth outer covers such as high-pressure hoses’may be identified by a special paint
marking applied to the hose in longitudinal direction.

c) Composite hoses or corrugated plastics hoses with stdinless-steel braiding, for example, may [be

identified on one or both end connections by die-stamping or on a small tag welded to the rear of fhe
flanggs.

5.4.3 Order of marking

The hose $hould be marked with the following.infermation, in the following order:
a) manufacturer's name or trademark;

b) number and year of the standard;

c) classification (type, class éte);

d) inside[diameter or nominal bore;

e) maxinpum working'pressure;

f)  quartgr and'‘year of manufacture.

An exampleof the marking s typicatty giver in the hose specification standard, and befow:

Manufacturer/ISO 5774C/25/16 bar/4Q98.

5.5 Storage

Plastics hoses should be stored in cool, dark and vapour-free areas. They should not be exposed to UV
radiation. Different types of plastics should not be placed in contact with each other.

Detailed guidance on storage is given in Subclause 2.2 of ISO 8331:1991.

Hoses should never be hung across a beam or pipe but should preferably be suspended vertically.
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6 Applications of rubber and plastics hoses and hose assemblies
NOTE Reference should always be made to the specific safety regulations in place in individual countries.
6.1 Hydraulic hoses

Hydraulic hoses are used for low to very high pressures and should meet the requirements set out in the
relevant product standards, e.g. ISO 1436, ISO 3862-1, ISO 3949, ISO 4079-1 and ISO 11237. The minimum
burst pressure of a quality manufactured hydraulic hose may be around 180 MPa (1 800 bar). As with other
hose types, the construction of the hose determines the working pressure for which the hose may be used.
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e maximum working pressure, together with the operating conditions, is decisive for the choice, of
ssure ranges desired determine the type of reinforcement used in order to reinforce\the
nforcement material can be cotton or synthetic fibre yarns that are braided or spirally wound roun
some cases, copper, bronze or steel(brass-coated or stainless) wire may be used.

a particular pressure range, flexibility and dimensions are important when “choosing the
terials and the method of applying them over the liner. The reinforcement may-also have to be
ric and a spirally wrapped layer in order to achieve the desired pressure range for a hose.

ng two spiral wrappings in combination with a braided reinforcing layeninstead of two reinforcing
e,

stics hydraulic hoses (like rubber hoses) are used in various hydraulic systems. The choice o
ber is decided by, amongst others, the following operating)conditions and criteria:

chemical resistance: this varies greatly over a*sizeable range of chemicals. The supplier
consulted;

mass: this is lower for plastics because of.lower material density (up to 70 % less than rubber h

temperature: the maximum and minimum permissible operating temperatures of reinforced plg
are, respectively, higher and lowér than those of rubber hoses with reinforcement.

a)

-

end-use of a hose should-decide whether rubber or plastics is more suitable, since thg
istance (temperature resistance) of the materials is different.

rally wrapped and braided reinforcing layers should strengthen each other in order to resist pre
achieved by setting-the wire at the right tension and by selecting the mutual angle of th
nforcement during‘-manufacture. See Figure 27.
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Figure 27 — Hydraulic hose with two spirally wrapped reinforcing layers
and one braided reinforcing layer
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A hydraulic hose with a number of spirally wrapped layers is shown in Figure 28. This means that a spiral
wrapping is laid in one direction and the next spiral wrapping in the opposite direction. Each spiral wrapping or
braided reinforcing layer stretches in a previously calculated way when the hose is put under pressure. A
rubber intermediate layer is applied between each reinforcing layer of the stated types of hose reinforcement,
which ensures adhesion of the different layers and also fills up the open gaps between the wires.

Z

Iz W,
-\

Figure 28 — Hydraulic hose with four spirally wrapped layers

For a choi¢e of end connection type, the supplier's or manufacturer's adyice should be sought. A wrong chdice
can result in human injury and/or material damage. An example of athydraulic hose with connections is giyen
in Figure 29.

Figure 29 — Hydraulic hose with connections

6.2 Offgshore hoses

Offshore hoses are used for charging and discharging crude oil and oil products in the open sea by single
point mooring (SPM) or conventional buoy mooring (CBM) installations. In some cases, other products may
also be transferred.

There are two main types of offshore hoses, namely “floating” hoses (see Figure 30) and “submarine” hoses
(see Figure 31).

30 © 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=1020cfb6476e6f72bf9213a68221dda2

ISO/TR 17784:2003(E)

CF)& 30 — Floating (off-shore) hose (in service)
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Figure 31 — Submarine (offshore) hose (during bend test in factory)

These hodes (with the exception of certain hoses for special products such as LPG, ammonia and the like)
have a smooth liner (so no unbonded internal helicalhwire) and may be provided with one, two or thfee
incorporatéd helixes, or may be entirely without a helical wire. In the latter case, the function of the helical wire
is taken oVer by extra layers of reinforcement wrapped at a particular angle.

Floating hpses generally have an integral flotation unit (vulcanized to the carcass or glued to it) which is|so
calculated|that approx. 20 % of the hose\filled with sea water, projects above the surface. “Submarine” hoses
are not prpvided with a flotation unit/but sometimes have collars vulcanized to the hose to which separpte
floats can pe attached that keep the’hose suspended in the water.

Hose end tonnections for virtually all designs of offshore hoses are vulcanized to the lining in order to enspire
the greatept possible leak tightness. The hose nipples are fitted with “welding neck” type flanges welded to
them as gtandard, while®a’ rotating flange may be fitted to one end of the hose for certain applications
(“underbugy” or “PLEM™  hoses). An alternative construction also exists which is made with built-up flanges
from carcgss material, ‘reinforced with steel rings as a standard design. The diameters of between + 150 mm
and + 600(mm (6sineh to 24 inch) are generally to OCIMF specification “Guide to Purchasing, Manufacturing
and Testing ofLeading and Discharge Hoses for Offshore Moorings”[92.

The standardTatedpressure s~ 15 bar but—t9baratsooccursif speciatty Tequested by theuser—Thesafety
factor is five times the rated pressure (with a holding time of 15 min at five times design pressure, before
pressure can be raised to burst). The test pressure (in the factory and in the field) is always equal to the rated
pressure, with a holding time of 10 min, but an additional test pressure of 1,5 times the rated pressure may be
required by the purchaser during a short period of time (5 min). Bend tests, vacuum test, adhesion test,
electrical resistance measurements are also a standard OCIMF requirement. A kerosene test may also be
required by the purchaser.

Each hose should be supplied with a complete set of documents and a detailed test certificate. The OCIMF

publication “OCIMF Guide for Handling, Storage, Inspection and Testing of Hoses in the Field’®3 is
recommended for the inspection of hoses used.
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6.3 Welding hoses

6.3.1 General

In addition to the recommendations of 3.7, 4.5 and 5.5 concerning inspection, maintenance and storage, the
recommendations in this subclause should be observed. They apply to hoses for oxyacetylene welding and
similar processes, such as cutting, soldering and flame-spraying, with working pressures of up to 20 bar for
oxygen and 10 bar for acetylene.

It is particularly important that the correct hose is selected for the fuel gas to be used. Hoses that are suitable
forruse—with abc‘ly:cnc or-oxygemnmmay be—affected—ifused—for+P6S; propane;propenc ot simita gases. A
special class of hose for the latter gases may be recommended by the manufacturer. See also|ISO 3821.
These hoses are sometimes combined to form a twin hose. See Figure 32.

Figure 32 — Twin hose (welding hose)

Every quarter-year, welding hoses should be checked for.leakage, damage or serious deteriofation. The
hoses should be visually inspected for damage to the outer‘Cover, tearing or disbonding of intermediate layers
[relnforcement(s)] and for safety of the end connections*attachment.

Hoses displaying serious damage, tears, blisters,sdistortions or disbonding of intermediate layers|should be
immediately withdrawn from service. Loose or dislocated couplings should be firmly attached beforge the hose
is faken back into service. In case of doubt, aypressure test should be carried out as described in[3.7.3. The
supplier may also be consulted.

6.3.2 Safety measures

To[restrict the escape of gas through the hose wall, the gas container valve should be closed after|the supply
to the gas burner has been ¢Cuf off.

NQTE The gas container valve should never be closed before the supply to the gas burner has beep cut off, to
prgvent flashback in the hose.

As|gas penetration*through the hose wall (effusion) always occurs, concentrations of explosive ggds mixtures
or pgas concentrations harmful to health should be avoided, and the spaces where equipment is stored or used
should always’be properly ventilated.

Consult.the Labour Inspectorate Publications!®4 or the national directives of the individual country involved.

6.4 Butane, propane and LPG hoses

6.4.1 General

If saddle clamps, band clamps or safety clamps (shell type) are used for assembly, they should be free of
sharp edges or other surface defects. Clamps should not be fixed too tightly. The latter may result in
unnecessary rapid deterioration of hoses in the immediate vicinity of the connections.

Hoses and tubes in regular use should be tested twice a year. A hose or tube should be replaced if, on visual
inspection, it is found to be seriously damaged or displays blisters, distortion, weak or soft spots, or if the
incorporated reinforcement has disbonded.
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6.4.2 Safety measures

As gas will always permeate through the hose wall, concentrations of explosive gas mixtures of gas
concentrations harmful to health should be avoided.

LPG is denser than air so that there is a risk of concentrations accumulating, e.g. in hollow spaces in boats or
under the floors of caravans. It is therefore essential that after a period during which the equipment has not
been used, the space is properly ventilated in order to avoid any accumulation of gas, before an appliance is
lit.

6.5 Steamhoses

Further to [the criteria indicated under 5.7 and 6.5, the recommendations in this subclause should be\followed
for steam hoses designed for working pressures of up to 16 bar and temperatures of up to 204 °C. They apply
to hoses with an internal diameter of up to 50 mm.

Hose clamps should always be checked before a steam hose is taken into service, but alsoswhen the hosg is
in use. Exjra attention should be paid to collars and safety clamps on the couplings if‘the hose is fitted with
such deviges. It should be ensured that the fingers of the safety clamps have been\ securely fitted over fhe
collar and| that the coupling parts are securely fastened to each other. The ,clamps should be regularly
checked and, if necessary, the bolts tightened in connection with possible creep-or shrinkage in the rubper
material of the hose.

If necessary, the bolts should be uniformly re-tightened. If the clamp_halves touch each other through lohg-
term use ih combination with the same steam hose, the deformed .hose part should be cut off and coupling
and clampp should be re-assembled on the new undamaged hoseiends.

Steam hodes that are in normal use should be tested once every six months in the first year of use. The stepm
hose shou|d be assessed visually and pressure-tested in accordance with ISO 6134.

After one year it is recommended that the hoses are teésted more frequently. Steam hoses that are subjeci to
intensive Yse and are e.g. dragged over rough surfaces, that have been stored with a tight bending radiug or

continuougly exposed to the weather, will have deteriorated faster than those which have been treated With
care. It is gdvisable that hoses used very intensively be tested once a month, after installation (see 3.7.3).

6.6 Refrigerant hose

Refrigerant hoses are hoses used in’ cooling installations, they are designed to keep the loss of refrigerant
(Freon, Cdltron, etc.) through effusion (measured in kg per m hose length per year) as low as possible.

6.7 Paint-spraying hose

Paint-spraying hoses are intended to transfer the medium to be sprayed under pressure. A distinction is made
between:

— “air’ spraying: low-pressure paint spraying by compressed air (max. 9 bar);

— “airless” spraying: this requires a plastic hose that is resistant to high pulsating pressures (up to 200 bar).

6.8 Fire-fighting hose

Fire-fighting hoses should be flexible (under pressure) and when rolled out should have a “manageable” mass
with a small diameter. Requirements regarding resistance to pressure, wear and ageing are laid down in
various standards.

The fire-fighting hose is built up from a woven jacket provided with a water-tight lining and a wear resistant
outer cover. Inner linings and outer covers should be made of a compound guaranteeing a high degree of
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resistance to ageing. One method of manufacturing is by simultaneous extrusion around and through the
fabric (to ensure maximum adhesion between the components).

Besides resisting wear, the outer cover should also be heat-resistant to a high degree. The outer covers of
hoses whose inner linings and outer covers are extruded in a single production pass may be pricked to
prevent blistering. The outer cover may be provided with a ribbed profile in the longitudinal direction of the
hose to reduce wear (fluted cover).

Both inner linings and outer covers of a fire-fighting hose should as far as possible be resistant to oils, greases
and chemicals as well as against the effects of ozone and UV radiation.

It ‘nay be possible to repair a fire-fighting hose in such a way that it again meets at least’the primary
requirements following repair.

Fi

re-fighting hoses laid over traffic carriageways during use should be protected by hose-bridges.

7 | Couplings

7.1 General

Allfkinds and types of hoses can have “permanent” end connections fitted. The range of types, varieties and
maqdels include quick-acting couplings, claw type couplings, threaded couplings and flanges (welded, or not, to
thg hose nipples). All hose end connections should be suitable(forthe design pressure of the system to which
thg hoses are connected. The coupling material should also be suitable for the medium transferred. The end
connections should conform to international and, when applicable, national standards concerning nominal
digmeters, types of materials and pressure classes.

The most common end connections are:
—| flange connections;
—| threaded connections;

—| quick-acting couplings.

Allfassemblies where nut-and-bolt connections are used should be regularly checked. If nuts are|loose, the
connection efficiency is lost and leaking will result.

7.2 Flange connections

7.3.1 General

Rupber and plastics hoses may be fitted with flange connections, although the kinds of hoses mentioned here
may,be.constructed differently. A flange connection is assembled with a rubber hose by means|of a hose
nipple/see Figure 33) which is inserted into the hose. This hose nipple is ribbed to prevent it slipping from the
hose. Rubber hoses may also be fitted with vulcanized hose nipples. The nipples are built into the hose ends
during manufacture of the hoses before they are vulcanized.

The nipple may include a fixed or swivel flange. A hose should preferably be fitted with a fixed flange at one
end and a swivel flange at the other end. During assembly, the connection with the fixed flange is fitted to the
piping system first and the swivel flange afterwards. The swivel flange prevents the occurrence of torsion in
the hose. The assembly of hoses with non-vulcanized nipples is completed by applying the clips (clamping
strips (7.2.4), swage sleeves (7.2.3) or safety clamps (shell type) (7.2.2, see Figure 34).
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Figure 33 — Hose nipple with beads for assembly by vulcanizing or with clamps

7.2.2 Flange connection with safety clamps (shell type)

Shell type| clamps are preferable, especially for larger hose diameters. These clamps)are grooved on

the

inside so they can grip the outer wall of the hose as the pertaining hexagonal cylinder ‘head screws (socket
screws) are tightened. These clamps are also equipped with a collar, which fits gver a collar on the nipple

when the holts are tightened, in this way preventing the coupling from being pulled-out of the hose. One of

the

advantageps of shell type clamps is that when a hose is withdrawn from servicé.for any reason, the shells gnd

nipple with flange can easily be disassembled and reused. See Figures 34 and-35.

Figure 34 — Shell type clamps
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Figure 35 — Shell type clamps with bolts and nuts

o widely used is the hose/flange/hose nipple assembly with‘the hose nipple fixed with clamps
with nuts and bolts. These clamps have a “grip” on the one sidewhich fits behind a “collar” on the h
en the nuts are tightened. The nuts should not be tightened in such a way that the hose end is
weakening the leaktight connection. Clamp shells are commonly made of light metal alloy, bra
el. Brass clamps are generally used for loading and\nfoading terminals in order to prevent spark

.3 Flange connection with swaged sleeve

entirely different way of creating a flanged connection is by a “sleeve” swaged round the hog
ple connection. The advantage of this-swaged sleeve is that there are no projecting parts at the
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Figure 36 — Flanged connection with externally swaged sleeve
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7.2.4 Flange connection with clamping strips

Less efficient than the previous types of hose-nipple connections is the fastening method with clamping strips.
The strips sometimes work loose and the (dangerously) sharp ends of the strip may cause injury. It often
happens that of the customary three strips, only one is still functional, the other two strips having ceased to
function. If a hose with a particular end connection is calculated for a pressure that may prevail within the hose
and the piping system, the safety of the user and surroundings may be jeopardized if the connection weakens.

7.2.5 Stainless-steel hoses with connections or rubber and plastics hoses with welded connections

ds
bre

Stainless- .
are welded. It is recommended that welds on hoses with these hose end connections are inspected-befi
commissidning. See Figures 37 and 38.

Figure 37— Welded flange

Figure 38 — Welded threaded connection

7.2.6 Threaded connections on plastic-lined hoses
Metal hoses lined with plastic are not welded to the nipples. This threaded connection is swaged onto the

hose by a special machine. The compression force of this machine is so adjusted that an effective seal is
obtained. See Figures 39 and 40.
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Figure 40 — Detail of swaged-on connection

.7 Swaged couplings

ssures. When this type of coupling is assembléd, the hose end is specially treated, after which th
swaged onto the hose in a press. The heavy: pressure exercised on the coupling/hose connec
aging produces a leak-proof connection. This is a permanent coupling and cannot be disassembl

.8 Threaded connections on rubber hoses
rtain types of high-pressure_eouplings on high-pressure rubber hoses are detachable and suits

. This type of coupling is also sometimes called a “screwed fitting”. See Figure 41.

ure 41). They should-be expertly fitted. This can often be done on site with simple tools. A disad
t this connection-cah be unscrewed by non-experts.

el bl

pbther type of high-pressure coupling is the so-called swaged coupling which is used for high and very high

e coupling
tion during
ed.
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readed sleeve fittings ‘\are an alternative to swaged sleeve couplings for high-pressure rubber hoses (see
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Figure 41 — Threaded sleeve coupling
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7.3 Threaded connections

Instead of a flange connection, a threaded connection may be fitted. When assembling a threaded connection
to hoses, the same kind of problems arise as described for flanged connections. The materials from which
threaded connections are made may differ greatly: stainless steel, aluminium, brass, cast steel, etc. A great
variety of types of threaded connection is also available and suitable.

7.4 Quick-acting couplings

7.41 General

To make g hose connection quickly, a “quick-acting coupling” can be used. The choice for this kind of .coupl
is particuldrly wide. Some types of quick-acting coupling are briefly described here.

NOTE

When purg¢hasing and using quick-acting couplings, it should be remembered that the couplings are fitted W
sealing rings, which may be made of various kinds of rubber or plastic. The choice of¢hese and connectio
as well as the seals in the couplings depends on the temperature and working pressure of the medium.

Coupling
74.2 Sp
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steam. Sp
Figures 42
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sockets in
could havg

It is not claimed that the couplings described here are preferable to other types which are not'mentioned.

nd uncoupling quick-acting couplings in pressure systems may be dangerous.

got and socket type

socket couplings are used especially for connecting hoses for pressurized air, gases, water §
got and socket couplings are used in combination with high-pressure guns for cleaning work. S
and 43.

jot and socket type of coupling, the spigot slides into the socket. It is latched by a bayonet or
ed balls.

types of spigot and socket couplings ‘where the spigot is so designed that it fits only into cert
order to avoid dangerous mistakes These couplings are used where the mixing up of connectid
potentially fatal consequences.

ing
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Figure 42 — Spigot and socket coupling

40

Figure 43 — Spigot and socket coupling with a different coupling principle
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Figure 44 shows five examples where the coupling sockets all differ. In other words, five different media can
be transferred, each with its “own” end connection.

Figure 44 — Coupling sockets

Deppending on service requirements, couplings can be designed with a built-in stop-valve.. The adyvantage of
thig is that, upon breaking the connection, leakage can be stopped if a quick-acting couplirlg is fitted
immediately behind a valve. Spigot and socket couplings can similarly be designed’with a relief facility. This
can prevent the hose remaining under pressure after uncoupling it from the system.

7.4.3 Claw type couplings

7.4.3.1 General

Befrause of the simplicity of coupling systems associated with claw type couplings, these argd the most
commonly used. Coupling/uncoupling occurs, in all cases, by, rotating the coupling halves a qparter turn
agFinst each other. Standardized spaces between the projections in the claw enable coupling sections of
diflerent diameters, but not of different types, to be connected to each other. Claw couplings of the|“DIN” type
haye higher retaining lugs than those of the “USA” type:Differences of this kind can be overcome with the aid
of p file because the coupling sections can then be, made to fit each other reasonably well. See [Figures 45

ang 46.

WARNING — This practice should be avoided. In the event of torsion in the hose, the conng¢ction will
virtually always be broken because the retention lug has been removed.

Figure 46 — Claw type coupling
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Summarizing, the following actions should be observed:

— The retaining pin on couplings whose retention is so secured should always be used. The coupling can
never become undone if the pin is fitted. Metal wire should never be used as this produces an unreliable
connection.

— Make sure that the claw recess coincides with the second retaining lug on coupling connections secured
by these lugs.

— With adjustable couplings retained by a nut on the screw thread connection, tighten the nut fast against
the housing so that both halves of the coupling are in maximum contact with each other.

—  Never
away.

— Use 4
hoses

Generally
of hose en

—

|,.

— th

—

|,.

make a connection with coupling sections where the retention lugs have been wholly or partly-fi
safety cable or chain across two couplings for critical applications. This prevents “whiplash” in
should the claw connections inadvertently open.

known and applicable almost everywhere are “claw type couplings” available‘in-various dimensig
d connection and designs, such as:

e “DIN” coupling (7.4.3.2); not in accordance with ISO standards;
e “USA” coupling (7.4.3.3); not in accordance with ISO standards;

e adjustable “DIN” coupling (7.4.3.4); not in accordance withqdSO standards.

The differ¢nce between the DIN types and the USA type concerns the dimensions. The couplings may

made of b

7.4.3.2

This type ¢

The two cq
the two ha

7.4.3.3

The USA
interchang
made in th

A disadva
halves are
under pres

ass, cast steel or cast iron. Sealing rings are made .of fubber, PTFE or copper.

DIN coupling (not in accordance with ISO standards)

f coupling conforms to DIN 34811, DIN 3482") and DIN 3483"). The material is galvanized cast ir¢

upling ends are retained by projections in the housing that fit into a slot in the claw, which preve
ves of the coupling becoming undone.

USA coupling (not in accordance with ISO standards)

coupling is not standardized and is very similar to the DIN coupling, but the two are
eable. Primary security is however obtained by fitting a retaining spring pin in two opposing ho
e two halves of the_coupling.

ntage of this,retaining method is that one may forget to fit the retaining spring pin when the 1
coupled{, This means that the coupling connection could be broken while the hose is in use 3
ssure,_through the hose turning (twisting). The couplings should therefore always be secured

means of the retaining pin (see Figure 47).

ed

the

ns

be

nts

not
les

WO
nd

by

Figure 47 — Retaining pin

1) No known equivalent ISO standards available.

42

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=1020cfb6476e6f72bf9213a68221dda2

