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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
ical standardization.
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Rubber and plastics hoses and hose assemblies —
Hydrostatic testing

1 S

cope

This document specifies methods for the hydrostatic testing of rubber and plastics hoses and hose

assernh]inc’ inrlnﬂing methods forthe determination of dimensional cf:\hi]ify
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ormative references

bllowing documents are referred to in the text in such a way that some-or all of
tutes requirements of this document. For dated references, only the"edition cited
ed references, the latest edition of the referenced document (including any amendmg

/51, Rubber and plastics hoses and hose assemblies — Ratios of prdef and burst pressurg
g pressure

B30, Rubber and plastics hoses and hose assemblies — Vocabulary

529, Rubber — General procedures for preparing and cenditioning test pieces for physica

erms and definitions
e purposes of this document, the terms,and definitions given in ISO 8330 apply.
nd IEC maintain terminological databases for use in standardization at the following

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

C Electropedia: availablecatittp://www.electropedia.org/

eneral

s otherwise sgecified, all tests shall be carried out at standard temperature in acc
85209.

5 Apparatus

their content
applies. For
ents) applies.

to maximum

test methods

addresses:

rdance with

5.1

Pressure source, capabte of applying pressure at the rate specified i 7-2-2;, up to the

pressure.

required test

5.2 Calibrated pressure gauge or pressure transducer with digital readout, chosen for each test
so that the test pressure is between 15 % and 85 % of the full-scale reading.

In the interest of accuracy, calibrated pressure gauges or pressure transducers with digital readouts shall
be checked at frequent intervals and the fitting of restrictors is recommended to minimize shock damage.

5.3 Dimensional equipment, sliding vernier callipers or micrometre, length measuring tape,
circumferential measuring tape (m tape).
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6 Test pieces

6.1 Hose assemblies

When hose assemblies are to be tested, the manufactured assembly length shall be used for the test.

6.2 Hoses

The hydrostatic pressure and burst tests shall be carried out on a hose test piece with a minimum free
length, excluding end fittings and end reinforcements, of 600 mm when deformation is to be measured
and 300 mm when it is not. When a longer test length is required for a particular hose type or size, it
must be spedified in the individual hose product specification.

6.3 Numbler of test pieces
At least two fest pieces shall be tested.
7 Application of hydrostatic pressure

7.1 Genernal

Water or andther liquid suitable for the hose under test shall be used.as the test medium.

WARNING - Hoses and hose assemblies pressurized by liquids can fail in a potentially
dangerous manner. For this reason, the test shall be performed in a suitable enclosure.|Also,
the use of ajr and other gases as test media shall be avoided because of the risk to operatagrs. In
special casefs, where such media are required for thetests, strict safety measures are imperhptive.
Furthermore, it is stressed that, even when a liquid is used as the test medium, it is ess¢ntial
that all air i expelled from the test piece because of the risk of injury to the operator due fo the
sudden expansion of trapped air released when the hose bursts.

7.2 Procedure

7.2.1 Fill the test piece with testliquid, expelling all air, and connect to the test equipment. Cloge the
valve and apfply the hydrostatic-pressure at a uniform rate of increase. Measure the pressure uging a
calibrated pressure gauge or pressure transducer with a digital readout (5.2).

IMPORTAN
test piece d

— It is important to allow unrestricted movement of the free or plugged end ¢f the
ring the-test.

7.2.2 The ratecof pressure increase shall be constant and chosen to reach the final pressure gfter a
period of befween 30 s and 60 s for hoses with nominal inside diameters up to 50 mm. For hose$ with
nominal insidediameters greater tham 50 ard e AMTOT equa to 250 Sthretimereededto reach
the final pressure shall be between 60 s and 240 s. For hoses with nominal inside diameters greater than
250 mm, and/or when the test hose is longer than the minimum free length specified in 6.2, the time
needed to reach the final pressure shall be decided between the manufacturer and the user.

8 Hydrostatic pressure tests

8.1 Proof pressure hold test

When proof pressure tests are used to determine leakage of hoses or hose assemblies, apply the
specified proof pressure in accordance with 7.2.2 and hold it neither for less than 30 s nor for more than
60 s, unless otherwise specified in the product standard, examining the test pieces during this period
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for evidence of leakage, cracking, abrupt distortions indicating irregularity in material or manufacture,
or other signs of failure. The tolerance of the pressure is +10 % of the specified pressure.

Unless otherwise specified for the hose, the proof pressure shall be related to the maximum working
pressure by the ratio given in ISO 7751.

The test is not applicable to a curved hose.

NOTE

This text uses the term “maximum working pressure” instead of the deprecated term “design working

pressure”.

8.2

Measurement of deformation under pressure

8.2.1

8.2.1

Wher
are re
hydrg
test. ]
press
enoug

hose/fhose assembly may be supported on rollers or suspended vertically. When a secti

used

8.2.1

For Id
mark
the Id
consi
to thd

For h
referg

8.2.1

At the
make
an ac
diam¢

General procedure

1 Setting up the test piece

tests for determining change in length, change in outside diameter@nd twisting andl/or warping

bquired, straighten the hose or hose assembly, lay it out horizontally for inspection
static pressure of 0,07 MPa (0,7 bar) approximately 5 min after*completion of the pi
t is not necessary to apply 0,07 MPa (0,7 bar) when it is stable in keeping straight
ure. The supporting surface upon which the hose/hose assembly rests shall be flat
h to allow the hose/hose assembly to expand or contract without restriction. Altel

s a test piece, it may also be placed in a test rig in a vertical position.

2 Reference marks

ng hoses or hose test pieces (see 6.2), while maintaining the pressure, make thiy
5 (A, B and C) on the outer surface, the'middle mark (B) being made approximately n
ngth of the hose, and the outer matks (A and C) 250 mm (minimum) from B. Eac
5t of an arc on the circumferenceofthe hose through which is drawn a straight line p
arc, the three lines being co-linear (see Figure 1).

bse assemblies, measure the distance between the contact faces of the end fittings
nce marks on the hose surface near the end of the inserted part of the fitting.

3 Measurement.of initial dimensions

 initial staté€ Jiio pressure or maintain pressure of 0,07 MPa (0,7 bar) for approxim
the apprepriate measurements (see 8.2.2, 8.2.3 and 8.2.4) at the reference marks |
Furacy 0f'¥1 mm using the measuring tape (see 5.3) and record these. Also, measure|
bter ot>eircumference accurately.

and apply a
oof pressure
hess without
and smooth
matively, the
pbn of hose is

ee reference
hidway along
h mark shall
erpendicular

or place the

ately 5 min],
A and C with
the external

8.2.2

NOTE

Changeimtengtirat thre specified test pressure

The test pressure is specified in the appropriate hose product specification and could be

the maximum

working pressure (see 8.1, NOTE), the proof pressure or any other pressure below the proof pressure at which
the hose deformation characteristics are to be measured.

Raise the pressure to the test pressure specified in the hose product standard at the rate specified in
7.2.2 and maintain it for 5 min (or longer when specified in the hose product standard). At the end of
this period, measure the length between the reference marks A and C or, in the case of hose assemblies,
between the contact faces of the end fittings, with an accuracy of #1 mm, using the measuring tape (see
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5.3) and record these values. The tolerance of the pressure is +10 % of the specified pressure. Calculate
the change in length, Al, expressed as a percentage (%) of the original length, from Formula (1):

I -1
Al=1_0%100

o

where

lo

(W

is the distance between the reference marks A and C or the overall length (hose assemblies) meas-

ured at the initial state [no pressure or maintain pressure of 0,07 MPa (0,7 bar)], in metres (m);

is th
ured

Iy

The percentz
(-) in the cas

For an illustry

The complet
“type tests”.
when the rel

Measure th
measuremen
twist and w4

FdiSTance between Teference marks A and C or the overatt fengtit (Tose assembiies)
at the specified test pressure, in metres (m).

ge change in length, Al, will be positive (+) in the case of an increase in length-and ne
e of a decrease in length.

ation of the test procedure, see Figure 3.

b test sequence (proof pressure — testing pressure — bursting pressure) only appl
For routine tests, the “measuring sequence” after the proof pressure is only appl
bvant hose product standard specifies this.

e initial length and diameter/circumference and place reference marks for
t between points A and B. Measure the increase in.the length, diameter/circumfe
rping directly in front of point C.

8.2.3 Cha
middle of t

8.2.3.1 Ge

The externa
with an acc
measuremern
tip width of §

8.2.3.2 De

Using the cit
reference ma
(see 8.2.1.3)

Calculate thq

hose assembly

neral

diameter should preferably be\determined from measurements of circumference

iracy of 1 mm using the circumferential measuring tape according to ISO 4671

ts may, however, be madesdirectly, using sliding vernier callipers having a minimum {
mm.

termination by measuring the change in external circumference

cumferentialjmeasuring tape (see 5.3), measure the circumference at each of the
rks (A, B and'C) at the initial state [no pressure or maintain pressure of 0,07 MPa (0,7
hnd at thie specified test pressure described in 8.2.2.

e change in diameter, AD, expressed as a percentage (%) of the original diameter,

meas-

pative

ies to

icable

twist
"ence,

ge in external diameter at the specified testpressure, measured at the approximate

made
. The
hseful

three
bar)]

from

Formula (2):

5.0

~3C,

where

x100
0

(2)

ZCO is the sum of the circumferences at the three reference marks measured at the initial state;

2.C; isthe sum of the circumferences at the three reference marks measured at the specified test

pr

essure.
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8.2.3.3 Direct measurement of change in external diameter

Using the sliding vernier callipers (5.3), measure two perpendicular diameters at each of the three
reference marks at the initial state (no pressure or maintain pressure of 0,07 MPa (0,7 bar) (see 8.2.1.3)
and at the specified test pressure described in 8.2.2.

Calculate the change in diameter, AD, expressed as a percentage (%) of the original diameter, from

Formula (3):

D, - 2D,
=—1 "0 %100 3)
DO

wher¢

},DO is the sum of the six diameters measured at the reference marks at the initial stite;

1D, isthesum of the six diameters measured at the reference marks at the<Specified test pressure.

8.2.4| Twisting at the specified test pressure

If twipting of the hose develops under pressure, the original lines forming the reference mgrks will take
up a Helical pattern (see Figure 2).

With fthe hose at the specified test pressure described in 8:2:2, project a straight line along the length
of th¢ hose from reference mark A until it intersects, ‘at’C’, the circular arc at refergnce point C.
Alternatively, for short hose assemblies, the reference myarks A and C may be placed on the end fittings
or onfthe section of the hose covering the fitting tails.

Then measure the length, s, of the circular arc CG\to0 the nearest millimetre, using measuripg tape (5.3).
Calcujate T, the twisting per length, expressed’in degrees per metre (°/m), from Formula (4):

Tl —> %360 )

C. ><I0

wher¢

s| isthe length of the-eircular arc CC’, in millimetres (mm);
(] isthe circumference at reference mark C, in millimetres (mm), measured as descrifed in 8.2.3.1;

I{ isthe distance between A and C, in metres (m), as measured in 8.2.2.

8.2.5| Warping at the specified test pressure

Warpirginhese-testsisthe deviationfromastraightline drawnfromfitting to-fittinginaplane parallel
to the surface on which the hose rests at the initial state [no pressure or maintain pressure of 0,07 MPa
(0,7 bar)]. A tightly stretched cord may be used to establish the straight line from centre to centre of the
fittings. The amount of warping at the specified test pressure is the maximum deviation of any portion
of the hose from the straight line drawn from centre to centre of the fittings at the initial state. Express
warping as the distance from this line to the centreline of the hose at the point of maximum deviation.
Report the result to the nearest 5 mm.

8.3 Burst pressure test

Increase the pressure at a rate in accordance with 7.2.2 until the hose or hose assembly fails. Leakage
at the end fitting, fitting blow-off, or ruptures within 25 mm from the terminal of fitting or a distance
equal to external diameter of the hose, whichever is greater, is considered as failures in the performance
of the assembly.

© IS0 2021 - All rights reserved 5
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The position and mode of failure shall be recorded in the test report. If stated in the product standard,
finish the test when the specified burst pressure is reached.

This test shall be considered a destructive test and the test piece shall be disposed of in accordance

with local en

vironmental guidelines.

For an illustration of the test procedure, see Figure 3.

The complete test sequence (proof pressure — testing pressure — bursting pressure) only applies to
“type tests”. For routine tests, the “measuring sequence” after the proof pressure is only applicable
when the relevant hose product standard specifies this.

Measure th
measuremern
twist and w4

P 1nitial length and diameter/circumierence and place relerence marks 1or
t between points A and B. Measure the increase in the length, diameter/circumfe
rping directly in front of point C.

8.4 Leakdge test

8.4.1 Test

The test piec
have been at

8.4.2 Prod

Subject the t

pieces

es for the leakage test shall comprise unaged hose assemblies)on which the end fi
fached for not more than 30 days and not less than 1 day.

edure

pst assemblies to a specified hydrostatic pressure.gqual to 70 % of the specified min

burst pressure. Maintain this specified test pressure for 5 min + 0,5 min and then reduce it to

Re-apply the
considered t

specified test pressure and maintain it forsa further period of 5 min + 0,5 min. T
b be a destructive test and the test assemblies shall be destroyed after test.

8.4.3 Critgria for failure

There shall b
the hose adjd
failures do 1
with an alter]

e no leakage or evidence of failure: Leakage at the end fitting, fitting blow-off or rupt
cent to the fitting shall be considered as failures in the performance of the assembly
ot necessarily demonstrdte*an inability of the hose to meet the specified requirel
native fitting.

port
rt shall include the following particulars for each test undertaken:

criptiemof the hose and, where applicable, the hose assembly tested;

ce'to this document with year of publication, i.e. ISO 1402:2021;

twist
rence,

ttings

imum
Zero.
his is

ure of
Such
ments

9 Testre
The test repc
a) afull des
b) areferer
c)

d)

e)

f)

g)

h) ifthe tes
i)

j) thedate
6

the method used;

the number of test pieces tested and the length of each test piece;
the test pressure and rate of pressure increase;

the test medium (if other than water);

the results obtained for each test piece;

t piece fails, the position and mode of failure;

any unusual features noted during the test;

of the test.
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Dimensions in millimetres

NOTE This also applies to hose assemblies (end fittings are net shown in this figure).

Figure 1 — Measurement of dimensional stability

NOTE This also applies to hose assemblies (end fittings are not shown in this figure).

Figure 2 — Measurement of amount of twisting
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