O N &3 3
N s; :
—_— W 23
L S 5
Ae- xm_lw
% 2 &
(o B e)] 2
= W
o g
c Q@ w
e S
v @
= 3
o c
| | R )
- = (7] %
<{, ) um_ S
| )
Z e%g,
O R
— Vi " 3
= L L 5
- o o &
A\ -
< < T
< () ® u= S o |
C —~ i £ 2 “M ; n-v/*
Il <= v = B S ‘
— <C 25 A zn‘_
.|“‘ —I|I| I_mw .b_ w “W 1—' - /
= 23 N
”mH” h\v nﬁu .d” _.W ,NW, _ _:______ _:

pedv i St o)

1402:1994(E)

1SO



https://standardsiso.com/api/?name=774690d799c386f119331c966c6e18df

'3

v

in a subject for

interested

ch member body

€

Commission

1

Electrotechnical

International

he

Py

i

:

val by at ieast 75 % of the member bodies casting

v

H

ro

Hoses
OCOpYying and

1)

ve reproduced

e ~SC

Subcommitte

fucts,

1

which a technidal committee

(IEC)

) on all matters of electrotechnical standardization.

i

or and pladtics).

1bb

a vote.

(rt

o

ut permission in writing from the publisher.

, witho

microfilm, wi


https://standardsiso.com/api/?name=774690d799c386f119331c966c6e18df

INTERNATIONAL STANDARD © ISO

ISO 1402:1994(E)

Rubber and plastics hoses and hose assemblies —

Hydrostatic testing

1 Scope

This International Standard specified methods for the
hydrostatic testing of rubber and plastics hoses and
hose asgemblies, including methods for the determi-
nation off dimensional stability.

2 Nommative references

The folipwing standards contain provisions which,
through [reference in this text, constitute provisjions
of this Ipternational Standard. At the time of publica-
tion, the| editions indicated were valid. All standards
are subject to revision, and parties to agreements
based of this International Standard are encouraged
to invesfigate the possibility of applying the most re-
cent editions of the standard$ indicated below.
Members of |[EC and 1SO maintain registers of cur-
rently valid International Stapdards.

ISO 471|—" Rubber —\Times, temperatures and hu-
midities |for conditioning and testing.

ISO 467]1:1984,~Rubber and plastics hose and hose
assemblies”/~ Methods of measurement of dimen-
sions.

4 Apparatus

4.1 Pressure source, capable of applying pressure
at the rate specified in 6.2.2, up to the required test
pressure,

4.2 “Calibrated pressure gauge or pressure trans-
ducers with digital readouts, chosgn 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 riadouts shall be
checked at frequent intervals and| the fitting of
restrictors is recommended to minimize shock dam-
age.

4.3 Sliding vernier callipers or mlicrometer, and
measuring tape.

5 Test pieces

5.1 Hose assemblies

ISO 7751:1991, Rubber and plastics hoses and hose
assemblies — Ratios of proof and burst pressure to
design working pressure.

3 General

Unless otherwise specified, all tests shall be carried
out at standard temperature (see 1SO 471).

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

5.2 Hoses

The hydrostatic pressure and burst tests shall be car-
ried 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.

1) To be published. {Combination and revision of 1SO 471:1983 and I1SO 1826:1981)
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Water or another liquid suitable for the hose under
test shall be used as the test medium.

U VT UoSTWU GO tCat

© SO

WARNING — Hoses and hose assemblies pres-

At PR

surized by liqujds can fail in a potentially danger-

e & _a B 88 L o

ous manner. nor this reason, the test shail pbe
performed in a|suitable enclosure. Also the use of

air and other gases as test media shall be avoided

because of the risk to operators. In special cases,

salely measur \

stressed that, pven when llqmd
test medium, it is essential that all air is expelled
from the test piece because of the risk of injury to

T
the operator {lue to the sudden expansion of

trapped air rele¢ased when the hose bursts.

6.2 Proceduse

6.2.1 Fill the tgst piece with test liquid, expelling all
air, and conneqt to the test equipment. Close the
valve and apply|the hydrostatlc pressure at a umform

ate Of increasd. Measure the pressu
.
ate
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rated pressurg gauge or pressure t

igital readout (#.2).

Q T

NOTE 1 It is important to allow unrestfisted movement
of the free or plugged end of the test piecé during the test.

6.2.2 The ratelof pressure increase shall be constant
and chosen to neach the finalipressure after between
30 s and 60 s fgr hoses Wwith nominal inside diameters
up to 50 mm. For heses with nominal inside diam-
eters greater than”50'mm and less than or equal to
250 mm, the timée_needed to reach the final pressure

7.2 Measurement of deformation under
D

stralghten the hose, lay it out honzontall for in-
spection and dpply a hydrostatic prespure of
0,07 MPa whenr( this is necessary to stabjilize the
hose. Make three reference marks (A, B and ) on the
outer surface of the hose, the middle mark {B) being
made \approximately midway aiong the iength of the
hose,\, and the two outer marks (A and () being
250 mm from B. Each mark shall consist of dn arc on
the circumference of the hose through whichlis drawn
a straight line perpendicular to the arc, the three

Igﬂ[ iines Uelng colinear \588 llgUle I)

Maintain the initial pressure of 0,07 MPa (ifl applied)
and make the appropriate measurements {sge 7.2.2,
7.2.3 and 7.2.4) at the reference marks.

Apply the specified test pressure at the rate ppecified
in 6.2.2 and maintain it for 1 min before making the
test measurements, which shall then be made as
quickly as possible to avoid prolonging the tegt period.

NOTE 3 The test pressure will be specified in the appro-
priate hose product specification and could be the design
working pressure, the proof pressure or any othef pressure
below the proof pressure at which the hose dgformation

shall be between 60 s and 240 s. For hoses with
nominal inside diameters larger than 250 mm, the
time needed to reach the final pressure shall be de-
cided between the manufacturer and user.

7 Hydrostatic pressure tests

7.1 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 6.2.2 and
hold it for not less than 30 s or more than 60 s, unless

characteristics are to be measured.

7.2.2 Change in length

Measure the length between the two outermost ref-
erence marks (A and C) with an accuracy of + 1 mm,
using the measuring tape (4.3), at the initial pressure
{0 or 0,07 MPa) and at the specified test pressure.

Calculate the change in length, Al, expressed as a
percentage of the original length, from the equation

=

0
I x 100

Al =
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where
Iy is the distance between the two outer-
most reference marks (A and C) measured
at the initial pressure;
L is the distance between the same two

reference marks measured at the specified
test pressure.

7.2.3 Change in external diameter

ISO 1402:1994(E)

where

ZD, is the sum of the six diameters measured
at the reference marks at the initial pres-
sure;

ID, s the sum of the six diameters measured
at the reference marks at the specified
test pressure.

7.2.4 Twisting

7.2.3.1 eneral

The extefnal diameter should preferably be deter-
mined frgm measurements of circumference made
with an dccuracy of 1 mm using the measuring tape
{see 1SO|4671). The measurements may, however,
be made [directly, using sliding vernier callipers having
a minimum useful tip width of 5 mm.

7.2.3.2 Determination by measuring the change
in external circumference

Using thg measuring tape {4.3), measure the circum-
ference dt each of the three reference marks (A, B
and C) at the intial pressure (0 or 0,07 MPa) and at the
specified [test pressure.

Calculate|the change in diameter AD, expressed-as a
percentage of the original diameter, from the‘eqguation

AD =
=C,

x 100

where

LG, | is the sum of the circumferences at the
three referedce marks measured at the
initial pressure;

ZC, | is thedsum of the circumferences at the
three~reference marks measured at the
specified test pressure.

[f twisting of the hose develops_undef pressure, the
original lines forming the reference marks will take up
a helical pattern (see figure 2).

With the hose at the specified test pi
a straight line along the length of the
erence mark A untibintersects, at C’,
at reference point.C.

Then measure the length s of the cird
the nearést millimetre, using the meas

Calculate the amount of twisting pef
préssed in degrees, from the equation

_ sx360
C.xly
where
C. is the circumference at refg
measured as described in 7
ly is the distance between

measured in 7.2.2.

7.2.5 Warping

Warping in hose tests is the deviation
line drawn from fitting to fitting in a p
the surface on which the hose rest
pressure (0 or 0,07 MPa). A tightly stre

essure, project
hose from ref-
the circular arc

ular arc CC’ to
Liring tape (4.3).

metre, T, ex-

erence mark C,
2.3.1;

A and C as

from a straight
lane parallel to
5 at the initial
ched cord may
from centre to

be used to establish the straight line

7.2.3.3 Direct measurement of change in external
diameter

Using the sliding vernier callipers (4.3), measure two
perpendicular diameters at each of the three refer-
ence marks at the initial pressure {0 or 0,07 MPa) and
at the specified test pressure.

Calculate the change in diameter AD, expressed as a
percentage of the original diameter, from the equation

AD S5:

x 100

tentre of thefittings—Theamountof

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
pressure. Express warping as the distance from this
line to the centreline of the hose at the point of max-
imum deviation. Report the result to the nearest
5 mm.

7.3 Burst pressure test

Increase the pressure at a rate in accordance with
6.2.2 until the hose or hose assembly fails. The pos-


https://standardsiso.com/api/?name=774690d799c386f119331c966c6e18df

ition and mode of failure shall be recorded in the test Leakage at the end fitting, fitting blow-off or rupture
report of the hose adjacent to the fitting shall be considered
as failures in the performance of the assembly

Any failure caused by biowing off of fittings, leakage
or bursts within 25 mm of a fitting or within a distance NOTE 4  Such failures do not necessarily demonstrate an
equal to the external diameter of the hose, which inability of the hose to meet the specified requirements
is greater, shall not be interpreted as a true %ose with an alternative fitting.
burst
[ T aacd wmon ool
[} 1ESL Tepull
7.4 Leakaae test The test report shall include the following particulars
= Toreac 1esT UnNderaren
7.41 Test pieces a) a fuil description of the hose and, Wherg appiica-

bie, hose assembly tested;
The test pieceg for the leakage test shall compris

unaged hose apsemblies on which the end fittmgs by a reference to this Intermational Standard, i.e.

have been attached for not more than 30 days and not 1ISO 1402;

iess than 1 day

' ¢} the method used;

7.42 Procedure d) the number gf\test pieces tested and tife length
of each test/biece;

Subject the test assemblies to a specified hydrostatic

pressure equail to 70 % of the specified minimum e} the test.pressure and rate of pressure infrease;

burst Dressure Maintain this specified test pressure

for 5 min + 0,4 min and then reduce it to zero. Re- f}y  themtest medium (it other than water);

apply the Speci ied test pressure and maintain it for a

further period gf 5 min + 0,5 min. This is considered gl the results obtained for each test piece;

to be a destrucive test and the test assemblies shall

be destroyed after test h} l'T fne test piece fails, the position and [mode of
failure;

7.4.3 Criteria|for faiiure i} any unusual features noted during the tgst;

There shall be ho leakage or evidence of failure. i} the date of the test

F-


https://standardsiso.com/api/?name=774690d799c386f119331c966c6e18df

