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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Rubber and plastics hoses and hose assemblies, wire-
or textile-reinforced, for water jetting or water blasting
applications — Specification
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Scope

document specifies requirements for nine classes of reinforced hydraulic hoses and hos
minal sizes ranging from 5 to 25. Each class has a single maximum working pressure
lhose assemblies are intended to be used with very high-pressure water jetting‘and w4
jines.

document also reviews all the significant hazards, hazardous situatipns and events
quipment in the scope, when it is used as intended and under conditions of misus
nably foreseeable by the manufacturer.

q

Normative references

following documents are referred to in the text in such*a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited

ted references, the latest edition of the referenced@document (including any amendme
1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

671, Rubber and plastics hoses and hose assemblies — Methods of measurement of the d
and the lengths of hose assemblies

803, Rubber or plastics hoses and-hose assemblies — Hydraulic-pressure impulse test wit|
033, Rubber and plastics-hoses — Determination of adhesion between components
330, Rubber and plastics hoses and hose assemblies — Vocabulary

10619-1, Rubber-dnd plastics hoses and tubing — Measurement of flexibility and stiffne

ing tests at ambient temperature

10619-2:201'1, Rubber and plastics hoses and tubing — Measurement of flexibility and
D: Bending tests at sub-ambient temperatures

1

b assemblies
. Such hoses
iter blasting

relevant to
e which are

heir content
applies. For
hts) applies.

imensions of

hout flexing

326:2016, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

ss — Part 1:

stiffness —

duction

2390, Safety of machinery — General principles for design — Risk assessment and risk re

Terms and definitions

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

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

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

IEC Electropedia: available at http://www.electropedia.org/
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4 List of significant hazards

4.1 General

This clause reviews some of the significant hazards, hazardous situations and events, identified by risk
assessment as significant for hoses and hose assemblies, as far as they are dealt with in this document,

and which require action to eliminate or reduce the risk.

4.2 Hazards due to bursting or leaking of hoses

M
T

jury

Hazards caneeeurwhenahoseburstsorteaks

or property|damage. See Figure 1.

Figure 1 — Hazards due to bugs@'h\g or leaking of hoses
Q\
O

4.3 Hazards due to failure of connectors: .

N\
Hazards Ca:lll occur when a connector fails.@e escaping stream of liquid can cause physical dal
dden repositioning of the }@ assembly in a dangerous manner (whip). See Figure 2.

andalsoas

@) DANGER!
OQ (Blow off)

mage

DANGER!
(Whip)

Figure 2 — Hazards due to failure of connectors
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4.4 Hazards due to errors by the operator

Hazards can occur if the operator uses incompatible substances or incompatible components. Hazards
can also occur if the operator exceeds the limits of use specified by the manufacturer (e.g. too high
pressure, too high tensile stress), also pinhole caused by kink may result in a significant injury. See
Figure 3.

Pressure Gauge (bQ)(O

O DANGER!
(Kink)

S Figure 3 — Hazards due to errors by the operator

4.5 Hazards due to change in length of hose assembly

Hazardous situations occur when there is a sudden change of pressure in the hose assembly causing a
change in length resulting in the operators losing their firm hold. See Figure 4.

© IS0 2017 - All rights reserved 3
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5 Safety

5.1 Gene

Hoses, hosq
protective 1
ISO 12100 fi

Hoses, hose
operation

:2017(E)

DANGER!

M = cone <= S
DI = tond => il

Figure 4 — Hazards due to change in length of hose assembly

requirements and/or protective measures

ral

assemblies and their connectors shall comply with the safety requirements af
heasures of this clause. In addition, they shall be designed accordifg to the principl
r relevant but not significant hazards, which are not dealt with in%his document.

assemblies, and connectors shall feature a certain structurein order to guaranteg
hen used properly. They must not bear any risks for the opefator or for the workplace

its environnpent.

The design
risk or haza
connectors

Correct assq

5.2 Requ

The hoses a
composition

NOTE H

5.3 Mech

All componé

fany connector safety devices shall provide safe operational performance to eliminat
rd for the operator or their environment. HoweverZimproper use of a hose assembly g
may result in hazardous situations and shall be avoided.

Lrements for compatibility of components

d connectors combined to hose assemblies shall match each other in terms of strud
, and design.

ses of one manufacturer do\not necessarily match connectors of another manufacturer.

anical requirements

nts of a hose.assembly as well as the connectors and the hose assembly itself shall ng

under the buirst pressuresspecified by the manufacturer.

5.4 Requ

For hose as;

irements concerning the maximum working pressure for hose assemblies

1d /or
es of

safe
b and

b any
r the

mbly of hose assemblies requires specific knowledge and skills and also specific equipment.

ture,

t fail

emblies with maximum working pressure up to or equal to 3 000 bar the burst pre

sure

shall be atleast 2,5 times the maximum working pressure. For hose assemblies with maximum working
pressure above 3 000 bar the burst pressure shall be at least two times the maximum working pressure
(see also ISO 7751).

5.5 Thermal requirements

The hose assemblies shall be suitable for operating temperatures above -20 °C and below +70 °C.

5.6 Requ

irements for loosening connectors

Measures shall be taken against the hazards of unintentional loosening of connectors while the hose
assembly is under pressure. One method is a design where the presence of pressure becomes apparent
when starting loosening, for example by the use of swivel nuts with at least two axial relief bores.

4
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If sufficient technical measures are not possible, the manufacturer shall provide appropriate warnings
and instructions.

5.7 Requirements for connector safety devices

The need for connector safety devices to restrain movement of the hose assembly if the connector fails
shall be defined on the basis of an assessment of the related risk, within the limits of the intended use of
the machines the hose assemblies are intended for.

In particular, for applications with an input to the drive for the pressure generator exceeding 40 kW
or a working pressure exceeding 500 bar the use of connector safety devices is mandatory for any
placg where significant presence of persons is foreseeable. Where technically not possiljle (e.g. pipe
clear)ing) alternative measures shall be considered and where necessary instructions shall be given in
the ipformation for use.

The flixing provisions of the connector safety devices shall be designed and constrdcted for withstanding
the fpreseeable mechanical constraints.

6 C(lassification

Nine|classes of hose are specified, distinguished by their maximum working pressure, as shown in
Tablg 1. Other pressure classes are acceptable as long as all performance requirements arejmet.

Table 1 — Classes and neminal sizes

Clgss MPa 70 100 110 125 140 200 250 300 400
bar 700 1000 1100 11250 1400 2000 2500 3000 4000
Nominal size
5 X X X X X X X X X
6,5 X X X X X X X X X
8 X X X X X X N/A N/A N/A
9,5 X X X X X N/A N/A N/A N/A
13 X X X X X N/A N/A N/A N/A
19 X X X X X N/A N/A N/A N/A
25 X N/A N/A N/A N/A N/A N/A N/A N/A
X = Applicable N/A = Not'applicable
Othel nominal sizes@ke*acceptable as long as all performance requirements are met.

7 Materials and construction

7.1 “Heses

Hoses shall consist of a rubber or plastic lining, multiple layers of textile or steel wires and oil, abrasion
and weather resistant rubber or plastic cover.

7.2 Hose assemblies

Hose assemblies shall only be manufactured using hose fittings which conform to the requirements of
this document.

© IS0 2017 - All rights reserved 5
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8 Dimensions and tolerances

8.1 Diameters

When measured in accordance with ISO 4671, the diameters of hoses shall conform to the values given
in Table 2.

Table 2 — Diameters of hoses

Class | MPa 70 100 110 125 140 200 250 300 400
bar F0—T1 006011061 2501406120602 5003600 000
Nominal size d.l nside Maximum outside diameter of hoses
iameter

min. max. | max. | maxX. | max. | max. | max. | max. | max. |{max. | max.

mm mm mm mm mm mm mm mm mm mm mm

5 4,6 5,4 15,0 15,0 | 16,0 16,0 18,0 20,0 20,0 22,0 02,0

6,5 6,1 7,0 18,0 20,0 | 20,0 21,0 21,0 22,0 24,0 26,0 06,0

8 7,5 8,5 20,0 23,0 | 23,0 23,0 23,0 2450 26,0 N/A N/A

9,5 9,3 10,1 23,0 26,0 | 26,0 26,0 26,0 28,0 28,0 N/A N/A

13 12,3 13,5 28,0 29,0 | 29,0 31,0 31,0 N/A N/A N/A N/A

19 18,6 19,8 35,0 35,0 | 38,0 38,0 38,0 N/A N/A N/A N/A

25 25,0 26,4 44,0 N/A N/A N/A N/A N/A N/A N/A N/A

N/A = Not applfcable

Other nominal[sizes are acceptable as long as all performance requirefnents are met.

8.2 Concentricity

When measpred in accordance with ISO 4671;y:the concentricity of hoses shall conform to the values
given in Table 3.

Table'3 — Concentricity of hoses

Maximum variation in wall thickness
. . between internal diameter | between internal diameter
Nominal size . . . .
and outside diameter and reinforced diameter
mm mm
3 andh\6,5 0,8 0,5
Qver 6,5%and up to and 1 07
including 19 ’

Dver 19 and up to and 4 n fo
including 25 w2 e

9 Performance requirements

9.1 Hydrostatic requirements

The maximum working pressure, proof pressure and minimum burst pressure, according to ISO 1402,
are given in Table 4.

6 © IS0 2017 - All rights reserved
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Table 4 — Maximum working pressure, proof pressure and minimum burst pressure

Maximum working Proof pressure Minimum burst
pressure pressure
MPa bar MPa bar MPa bar
70 700 105 1050 175 1750
100 1000 150 1500 250 2500
110 1100 165 1650 275 2750
125 1250 187,5 1875 312,5 3125
140 1400 210 2100 350 3500
200 2000 300 3000 500 5000
250 2500 375 3750 625 6250
300 3000 450 4500 600 6 000
400 4000 480 4800 800 8,000

9.2 | Change in length

Wheh determined in accordance with ISO 1402, the change in length-ef hoses at the maximum working
pressure shall not exceed * 2 %.

9.3 | Minimum bending radius

Wheh determined in accordance with ISO 10619-1, the minimum bend radius shall con|

valugs given in Table 5.

form to the

Wheh bent to a minimum bend radius given in@able 5 and measured on the inside of the bend, the
flatngss shall not exceed 10 % of the original outside diameter.

Table. 5= Minimum bending radius

Class MPa 70 100 110 125 140 200 250 300 400
bar 700 1.000 1100 1250 1400 2000 2500 3000 4000
Nominal size
5 100 100 130 150 180 200 250 450 600
6,5 150 180 200 230 250 270 300 480 700
8 180 200 230 250 280 300 350 N/A N/A
9,5 180 200 230 270 300 320 400 N/A N/A
13 200 230 250 280 300 N/A N/A N/A N/A
19 220 280 280 300 350 N/A N/A N/A| N/A
25 350 N/A N/A N/A N/A N/A N/A N/A| N/A
N/A = Not applicable
Other nominal sizes are acceptable as long as all performance requirements are met.

9.4 Cold flexibility

When tested in accordance with ISO 10619-2:2011, method B, at the temperature of -20 °C, there shall
be no cracking of the lining or cover. The test piece shall not leak or crack when subjected to a proof
pressure test in accordance with ISO 1402, after regaining ambient temperature.

© IS0 2017 - All rights reserved
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9.5 Resistance to impulse

9.5.1 When tested in accordance with ISO 6803, the test fluid temperature shall be 70 °C. The pressure
rise shall be contained within the wave form envelope as shown in Figure 5.

30%

5%

| ."f
BN
85% p 5 y
/

1MPa—|

0 MPa —

p  testpresure

a  Rate of rise to be determined between these points.
b Secant pfessure rise.

¢ One pulse cycle (0,2 Hz to 0,5 Hz).

d 45 9% to 55 % of the cycle.

Figure 5 — Pressure pulse wave

9.5.2 Whgn tested at impulse pressure equal to 100 % of the maximum working pressure, the|hose
assemblies ghall withstand ayminimum of 20 000 impulse cycles.

9.5.3 There shall bie ho leakage or other malfunction before reaching the specified number of cycles.

9.5.4 Thigtest'shall be considered a destructive test and the test piece shall be discarded.

9.6 Adhesion between components (only for rubber hoses and hose assemblies)

When tested in accordance with ISO 8033, the adhesion between lining and reinforcement, and between
cover and reinforcement shall not be less than 2,0 KN/m.

9.7 Tensile test

The hose assemblies shall withstand a tensile force equivalent to that induced by minimum burst
pressure.

8 © IS0 2017 - All rights reserved
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9.8 O0zone resistance

When testing the outer cover of hoses in accordance with ISO 7326:2016, method 1 or 2, no cracking or
deterioration of the cover shall be visible under x2 magnification.

9.9 Abrasion test

Abrasion test is to be specified in ISO 20444.1)

9.10 Proof pressure hold test

Each| hose assembly manufactured shall be subject to a proof pressure hold test in ac¢ordance with
ISO 1402 for not less than 1 min. The test pressure shall be 1,5 times (above 3 000 bar-1,2 times) the
maxjmum working pressure.

10 Frequency of testing
The minimum frequency of testing shall conform to the schedule given in‘Annex A.

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

Routjine tests are those tests carried out on each length-of finished hose or hose assembly.

Production tests are those tests carried out per batch. Schedule given in Annex B is for guidance only.

11 Marking

11.1f Hoses

Hoses shall be marked permanently and indelibly with at least the following information and the
marking shall be repeated eveiry 500 mm or less:

a) the manufacturer’s‘mtame or identification, e.g. XXX;

b) the referenceof this document, i.e. [SO 19385;

) ominal siz¢, e.g. 13;

d) maxifmmm working pressure in megapascals and in bars, or in either, with units indicated, e.g.
0-MPa (700 bar);

e) quarter and last two digits of year of manufacture, e.g. 2Q17.

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

EXAMPLE  XXX/ISO 19385/13/70 MPa (700 bar)/2Q17

11.2 Hose assemblies
Hose assemblies shall be marked preferably at the coupling with at least the following information:

a) the manufacturer's name or identification, e.g. XXX;

1) Under preparation.

© IS0 2017 - All rights reserved 9
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b) maximum working pressure of the assemblies, in megapascals and in bar, or in either, with units
indicated, e.g. 70 MPa (700 bar);

c¢) month and last two digits of year of assembly, e.g. 02/15.
EXAMPLE XXX/70 MPa (700 bar)/02/15

If the maximum working pressure of the hose assembly is less than the maximum working pressure
of the hose, the hose assembly shall be additionally marked or labelled with the safety sign ISO 7010-
WO001 (see Figure 6) together with the maximum working pressure of the hose assembly.

NOTE Possible information carriers for hose assemblies are shrink sleeves, embossing sleeves, revenue
stamps, etc.

Figure 6 — General warning sign according to ISO 7010

12 Test report
When requgsted by the purchaser, the manufacture or supplier<vill supply a test report representing
the purchaspd product (each length or batch of hoses).

13 Recompmendations for packaging and starage

These are given in ISO 8331.

10 © IS0 2017 - All rights reserved
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