INTERNATIONAL ISO
STANDARD 8031

Fourth edition
2020-06

Rubber and plastics hoses and hose
assemblies — Determination of
electrical resistance and conductivity

Tuyaux et flexibles en caoutchotc et en plastique — Détermination de
la résistance et de la conductivité électriques

Reference number
1SO 8031:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=aba079e640acf4fd984d0bc96680ba89

ISO 8031:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=aba079e640acf4fd984d0bc96680ba89

ISO 8031:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
DB O@UICEION ... v
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms and AeFIMITIOIIS ... 1
4 Measurement of resistance of conductive, antistatic and non-conductive hoses... 1
ZT GETIET AL ] 1
4.2 Apparatus ... 1
4.2.1  Testinstruments 1
4.2.2  Electrodes and CONACES.......isrsesseeseeseesessresree B orseesen 2
4.3 Preparation and cleaning for the test 3
4.4 (0700 06 1 100 10 OO S 4
4.5 Procedure for hoses with conducting lining (on full hose length) ...} 4
4.6 Procedure for hoses with conducting CoOVer ... ST, 4
4.6.1 Method for full hose lengths.........ocic @i 4
4.6.2  Method for test pieces as tested in the laboratory 5
4.7 Procedure for hoses with conducting compounds.throughout 6
4.7.1  Method for hoses up to 6 m in length .S .6
4.7.2  Method for hoses over 6 m in length e o 6
4.8  Hose assemblies fitted with metal end fittings ... e 6
4.9 Test procedure to determine the electrical'resistance through the wall of hoses
and hose aSSEMBIIES. ...

49.1 General
49.2  Test procedure for hoses (without end fittings)
49.3  Test procedure for hose'assemblies with metallic end fittings but without

an internal wire helix in contact with the end fittings ..., 8
5 Measurement of electrical continuity between metal end fittings of hose assenpblies........ 10
Measurement of electrical discontinuity of hose assemblies............cfi 10

Measurement of electrical resistance of a hose assembly lining (conductive or static
dissipating) or hoseéjassembly cover (conductive or static dissipating) in conta¢t
with the metal emd fitliNg ...
7.1 General

7.2 APPALBLUS .....oooooee e
7.3 Preparation and cleaning for the test
7.4 SCONAILIONING ..o
7.5 TEST PLOCEAUIE. ..ot
8 TT@ST T@PIOTE ...kttt e 13

Annex A (informative) Recommended terminology and limits for electrical conductivity
QMU TE@SISTATICE .........oooo e85 15

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=aba079e640acf4fd984d0bc96680ba89

ISO 8031:2020(E)

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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ISO 80

Introduction

31:2020(E)

This edition of ISO 8031 addresses the problems encountered in field testing and during product
acceptance tests in a production facility in following the test procedures specified in ISO 8031:1993
and a more practical approach is suggested. Also, a test procedure for determining electrical continuity
between the end fittings of a hose assembly without actually measuring the resistance has been
introduced. This test is frequently carried out in the field and in the factory when the product standard
does not require the exact electrical resistance to be measured, but only requires verification of electric
conductivity between both metal end fittings.
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INTERNATIONAL STANDARD ISO 8031:2020(E)

Rubber and plastics hoses and hose assemblies —
Determination of electrical resistance and conductivity

1 Scope

This document specifies electrical test methods for rubber and plastics hoses, tubing and hose
assemblies to determine the resistance of r‘nnﬂnr‘fivr_\’ antistatic and-non-conductive hoses and the

electyfical continuity or discontinuity between metal end fittings.

All the test methods described for rubber hoses in this document can also be applied to plgstics hoses.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document(including any amendments) applies.

[SO 2878, Rubber, vulcanized or thermoplastic — Antistatic and/conductive products — Detgermination of
electrfical resistance

ISO 8830, Rubber and plastics hoses and hose assemblies-*< Vocabulary

3 Terms and definitions
For the purposes of this document, the terms-and definitions given in ISO 8330 apply.

ISO apd [EC maintain terminological databases for use in standardization at the following pddresses:

et

$0 Online browsing platform®tavailable at https://www.iso.org/obp

]

EC Electropedia: available,at http://www.electropedia.org/

4 Measurementofresistance of conductive, antistatic and non-conductive hoses

4.1 |General

Rubber hoses may have a conducting lining only or a conducting cover only, or may be nmanufactured
from [confducting rubber compounds throughout. A method of test is specified for each|of the three
possibletypes of construction.

4.2 Apparatus
The following apparatus is required and shall be basically as described in ISO 2878.

4.2.1 Testinstruments

4.2.1.1 To determine the resistance of conductive, antistatic and non-conductive hoseD, the test should
preferably be made with an instrument specifically designed for measuring insulation resistance, having
a nominal open-circuit voltage of 500 V d.c., or with any other instrument known to give comparable
results. The instrument shall be sufficiently accurate to determine the resistance to within +10 % unless

1) SeeISO 8330 and Annex A for details of construction.

© IS0 2020 - All rights reserved 1
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specified otherwise. During the test, not more than 3 W shall be dissipated in the specimen, to prevent
erroneous results due to effects of temperature. The power dissipated shall be determined by the square
of the open-circuit voltage divided by the measured resistance.

The resistance values obtained will vary with the applied voltage, and errors may occur when low test
voltages are involved. In cases of dispute, the voltage applied to the test piece shall be not less than 40V,
except where this conflicts with the requirement not to dissipate more than 3 W in the test piece.

4.2.1.2 For tests requiring the measurement of the electrical continuity between end fittings or through
continuous internal or external bonded wires, the instrument used shall be an ohmmeter sufficiently

accurate to d
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tests where, according to the product standard, determination of the electrical-cont
end fittings of a hose assembly is required, without measurement of the acttial’ele
4,5 V battery in combination with a 4 V (0,3 A) test lamp can be used.

determination of the electrical resistance through the hose wall (required by somg
dards for hoses used in explosive atmospheres), the instrument used;shall be an ohm
ity of 1012 () and the measurement shall be made at 500 V d.¢. The instrument sh
ccurate to determine the resistance between the lining and the'cover as measured th
to within =5 %.
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ducted in a laboratory, the equipment described below shall be used. For field test
sts and product acceptance tests in a manufacturer's plant, this equipment is not pra
ves may be used as described in 4.6.1, 4.7.1.2 and 4.7.2.3.

hall be formed on the surface as,bands (25:“%) mm wide around the circumferen
nductive silver lacquer, collaidal graphite or a conductive liquid.

Huctive liquid is used, theelectrode contact area shall be completely wetted and
til the end of the test-Unless otherwise specified, the conductive liquid shall consist

s by mass of anhydrous poly(ethylene glycol) of relative molecular mass 600;
s by mass of/water;
r mass of wetting agent;
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Clean metal contacts shall be applied to the electrodes so that the contact area is approximately the

same size as,

but no greater than, the electrodes, except where otherwise stated.

In the case of hoses of less than 50 mm bore, it is difficult to apply the conducting liquid accurately to
the hose bore, and it is preferable to use a brass plug of external diameter equal to or greater than the

hose internal

diameter (ID), coated with conducting liquid and then pushed 25 mm into the hose.
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4.2.2.2 Special electrodes and contacts

The following special electrodes and contacts shall be used for the determination of the electrical
resistance through the hose wall, and other test methods:

a) Outer electrode: a copper sheet-metal band, of standard width 25 mm, clamped around the outer
hose wall (see Figure 1).

b) Inner electrode:

1) for hoses of less than 50 mm bore size, it is recommended that a tight-fitting brass plug (solid for
small bore sizes and hollow for larger sizes), of minimum length 2 x the pitch of the helical wire(s)
(for hoses Incorporating helical wiresj or 0,5 x 1D (for hoses without helical wires], Be used;

2) for hoses of more than 50 mm bore size, it is recommended that an adjustable qopper sheet-
metal band, tightly fitting the bore of the hose (expanded against the lining by spring action), of
minimum width 25 mm, be used;

c) Contacts for connecting the electrodes to the ohmmeter should preferably be soldered or brazed to
the electrodes to minimize resistance between ohmmeter and electfode (see Figure 1).

d) Allternative tob): a 25-mm-wide conducting foam plug completely wetted with a suitable conductive
liquid (see 4.2.2.1) of outside diameter slightly larger than theé\inside diameter of the hpse to ensure
a|snug fit with good electric contact with the hose lining'and connected to a suitaple insulated
cpnductor (see Figure 3, items 1 and 3). This electrode\is'recommended for use with hoses with
cprrugated linings or linings which are less flexible than rubber (i.e. PTFE).

e) It order to establish good electrical contact with:the cover of a corrugated hose, it is r¢commended
that a conducting foam strip 25 mm wide, completely wetted in suitable conductivie liquid (see
4{2.2.1), be placed round the full outside cittumference of the hose, underneath the electrode
described in item a) above.

4.3 |Preparation and cleaning for the test

The sprfaces of the hose or test piece:shall be clean. If necessary, they may be cleaned by fubbing with

fuller[s earth (magnesium aluminium silicate) and water, washing with distilled water anfl allowing to

dry. Do not use organic materials'which attack the rubber or cause it to swell, and do not buff or abrade
the tgst surfaces.

The gqurface of the hoeseshall not become deformed either during the application of th¢ contacts or

durinE the test. When using test pieces, the supports shall be outside the test length. When testing a

long length of hose, the hose shall be uncoiled and laid straight on polyethylene or another insulating

material. Careshall be taken to ensure that the hose is insulated from any leakage path alopg the length
of hoge.
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customer, to use the conditions prevailing in the factory, warehouse or labor

ptance tests in a manufacturer's factory of short lengths of hose and hose assemblie
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dure for hoses with conducting lining (on full hose length)

e electrodés-as specified in 4.2.2 on the inside surface at each end of the hose. The e
band shall'be coincident with the end of the hose. When using a conductive liquid, car
void creating a leakage path between the lining and the reinforcement or cover of the |

b) Inner electrode for bore sizes >50 n}
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talcontacts to the electrodes.

Apply the test voltage and measure the resistance (5 *+ 1) s after the application of the voltage.

For field tests and routine and product acceptance tests in the factory, the equipment specified in
4.2.2.1 is too complicated and impractical. Instead, clean copper or brass contacts at least 100 mm?
in area, shaped to fit the inside surface of the hose lining and held in position manually, can be used.
Alternatively, suitable electrodes as described in 4.2.2.2 can be used.

4.6 Procedure for hoses with conducting cover

4.6.1 Method for full hose lengths

Apply electrodes as specified in 4.2.2.1 on the outside surface at each end of the hose.
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Apply the metal contacts.
Apply the test voltage and measure the resistance (5 * 1) s after the application of the voltage.

For field tests and routine and product acceptance tests in the factory, the equipment specified in
4.2.2.1 is too complicated and impractical. Instead, clean copper or brass contacts at least 100 mm?
in area, shaped to fit the outside surface of the hose cover and held in position manually, can be used.
Alternatively, suitable electrodes as described in 4.2.2.2 can be used.

4.6.2 Method for test pieces as tested in the laboratory

4.6.2]T Testpieces

Prepdre the test pieces by cutting five lengths of hose approximately 300 mm long from samples taken
at rarjJdom from a production run. Condition the test pieces in accordance with 4.4.

Position electrodes as specified in 4.2.2.1 symmetrically along the test piece so that [the distance
betwegen their nearest edges is (100 + 1) mm (see Figure 2).

Ensufe that contact is maintained with the electrodes around the circumference and that the contact
pieces are sufficiently long for the two free ends to be held securely(by a tensioning clip (fee Figure 2)
such that the fit of the electrodes is as tight as possible, consistent@vith the means employ¢d.

Dimensions|in millimetres

=300
100 +1
+2 +2
25 0 1001 25 0
— — 1
L 2
3

Key
1 tgstpiece
2 metallic foil contact pieces ‘Arrapppd around r‘nnr‘lnr‘ﬁng electrodes and held hy r‘lipc
3 500 Vd.c. insulation tester
4  insulated support or clamp

Figure 2 — Electrodes and contacts for testing as described in 4.6.2.1

4.6.2.2 Test procedure

Place the test piece on blocks of polyethylene, or other insulating material, to provide a resistance of
greater than 1011  between the test piece and the surface on which the blocks are supported. Ensure
that the leads from the instrument do not touch each other, the hose or any part except the terminal to
which each is connected. Connect the leads from the test instrument to the appropriate contact piece.

© IS0 2020 - All rights reserved 5
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Apply the test voltage and measure the resistance (5 * 1) s after the application of the voltage.

Avoid breathing on the test surfaces and thus creating condensation that may lead to inaccuracies.

4.7 Procedure for hoses with conducting compounds throughout

4.7.1 Method for hoses up to 6 m in length

4.7.1.1 Apply suitable electrodes as specified in 4.2.2.1 on the inside surface at one end of the hose

(end A) and on the outside surface at the other end (end B).

Apply the mgtal contacts to the electrodes.

Apply the tedt voltage and measure the resistance (5 + 1) s after the application of the voltage!

4.7.1.2 Repeat the test, applying the electrodes to the outside surface at end A and to'the inside st
atend B.

For field tesfts and routine and product acceptance tests in the factory, thé\equipment specif
4.2.2.1 is toq complicated and impractical. Instead, clean copper or brassontacts at least 100
in area, one $haped to fit the inside surface of the lining, the other shaped to fit the outside surf]
the cover, and held in position manually, can be used. Alternatively, suitable electrodes as descril
4.2.2.2 can bg used.

4.7.2 Method for hoses over 6 m in length

4.7.2.1 Apply suitable electrodes as specified in 4.2.2.1 @n the inside surface at a minimum dista

irface

ed in
mm?
hce of
ved in

nce of

50 mm from pne end of the hose and on the outside surfaee at distances of 3 m and 6 m from the samle end.

Apply the megtal contacts to the inside electrodéland to the outside electrode at 3 m from the
electrode.

Apply the teqt voltage and measure the resistance (5 * 1) s after the application of the voltage.

4.7.2.2 Repeat the test between the inside electrode and the outside electrode at 6 m from the
electrode. The difference between these resistance values shall be regarded as the resistance for ;
the hose.

4.7.2.3 Repeat the tests.atthe other end of the hose length.

For field tests and_toutine and product acceptance tests in the factory, the equipment specif
4.2.2.1 is toq coniplicated and impractical. Instead, clean copper or brass contacts at least 100

nside

nside
m of

ed in
mm?
hce of

in area, one haped to fit the inside surface of the hmng, the other shaped to f1t the out51de surf
the cover, and-held i N man . ;
4.2.2.2 can be used

ibhed in

NOTE The purpose of this test is not only to measure and compare the resistance of the end 3 m of hose

but to ensure that the homogeneity of the hose construction is maintained throughout manufacture. This
normally performed as part of type testing.

4.8 Hose assemblies fitted with metal end fittings

4.8.1 When it is required that the resistance of a hose assembly be measured, the leads of th
instrument shall be attached directly to the metal end fittings.

testis

e test
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4.8.2 Some hoses, especially thermoplastics hoses, have conductive layers within the hose construction.
These hoses shall be tested as assemblies made with fittings and assembly techniques specified by the
hose and fitting manufacturer.

4.9 Test procedure to determine the electrical resistance through the wall of hoses and
hose assemblies

4.9.1 General

This test is usually carried out as a type test only. It is required by some hose product standards for
hosesused in an prlncivp ;\fmncphprp The test is carried out only when rpqnirpd by the hose product
standard and only when hoses are specially ordered for use in an explosive atmosphepre. It is not
consiflered to be a standard or routine test.

4.9.2| Test procedure for hoses (without end fittings)

4.9.2{1 Preparation for the test

Prepdre the test pieces by cutting five lengths of hose approximately 300 mm long from samples taken
at rarjddom from a production run.

pJ

Use aph ohmmeter with a capacity of at least 1010 Q and make the'fneasurement at 500 V d.¢.

The ipstrument shall be sufficiently accurate to determiné the resistance between the linipg and cover,
measfired through the hose wall, to within +5 %.

4.9.212 Electrodes and contacts

For the outer electrode, see 4.2.2.1. For hoses with corrugated covers, a wetted conducti(;Lg foam strip
underneath the electrode is recommended(to ensure good contact over the entire electrode surface.

For the use of conductive liquid or conductive silver lacquer or colloidal graphite, see 4.2.2}1.

The inner electrode shall consistofitap water with an electrical conductivity of at least 1074 S/m.

4.9.2]13 Preparation and-cléaning for test

The sprfaces of the test piece shall be clean. If necessary, they may be cleaned by rubbing with fuller's
earth|(magnesium aluminium silicate) and water, washing with distilled water and allowilng to dry. Do
not uge organic materials which attack the material of the test piece or cause it to swell, and do not buff
or abrade the test surfaces.

The sprfaceof the test piece shall not become deformed either during the application of thie contacts or
durinf the'test. Care shall be taken to ensure that the test piece is insulated from any electrical leakage
1o%

oitclangth

pat ATOTTg TCS TCTT S oI

4.9.2.4 Conditioning
See 4.4,

4.9.2.5 Test procedure

The test shall be carried out within 30 min with the test piece in the vertical position on blocks of
polyethylene or another insulating material. First seal one end of the test piece with a plug of insulating
material and mount the test piece vertically with the plugged end pointing down. Then fill the test piece
with tap water (see 4.9.2.2) to a level 20 mm above the outer electrode. Check that there is no leakage.

© IS0 2020 - All rights reserved 7
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Apply clean, reliable metal contacts to the outer electrode and the tap water inside. Then connect the
ohmmeter to the inner and outer electrodes.

Apply the test voltage and measure the resistance (5 + 1) s after application of the voltage.

Avoid breathing on the surfaces and thus creating condensation that may lead to inaccuracies. Also
avoid any conductive or semi-conductive connection between the individual hose layers at either end of
the test piece.

Calculate the electrical resistance R, in ohms, through the hose by multiplying the measured electrical
resistance R, in ohms, by a conversion factor ID/25 (where ID is the internal hose diameter in
millimetres):

m’

R=R, x[D/25

NOTE ID/25 is a conversion factor for the standard square surface area.
49.3 Test

wire helix iy

procedure for hose assemblies with metallic end fittings but witheut an internal
contact with the end fittings

4.9.3.1 Eld4ctrodes and contacts

Use two outdr electrodes, as follows:

a) one of the metallic end fittings that will be connected to earth'in service;
b) the outdr electrode described in 4.2.2.1 and shown_ in* Figure 1 for measuring the eledtrical

resistanfe between the outer cover and end fitting.

For the inner electrode, use a 25-mm-wide removable conducting foam plug wetted with a condtictive

liquid as de
shown in Fig|
bore of the h

4.9.3.2 Pr
The test pieq
supplied wit

as stated in
necessary, cl

49.3.3 Co
See 4.4,

cribed in 4.2.2.1 and securely fitted to-the end of a 250-mm-long insulated electro
ure 3. The outside diameter of the:plug shall be sufficiently large to ensure a snug fit
pbse and good electrical contact.

bparation and cleaning for test

e shall consist of a hose fitted, at each end, with an end fitting of the same type a
h the assembly for’service in explosive environments and attached by the same m
the design specification for the assembly. The surfaces of the test piece shall be clg
ban them in aceordance with 4.3.

hditioning

de, as
in the

s that
ethod
an. If
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Dimensions in millimetres

.

~
"
N\
i
1
DAY

s

Key
rsulated electrode extending down into the hese bore

—-

ectrode connecting with the outside of the nietallic fitting

N D

b-mm-wide conducting foam plug completely wetted with a suitable conductive liquid (plug oufside diameter
@ be larger than hose bore to ensure ‘a-tight fit)

(g

bn-conductive strap may be used. to hold the hose assembly in a “U” shape when this is reciluired for ease
 measurement (alternatively, the assembly may be placed in an unbent horizontal position when this is
nsidered more suitable)

bn-conductive surface.to support the assembly (either held in a “U” shape or in an unbent horizpntal position)

o 5 0o

ktra outer electrode asdescribed in 4.2.2.1 and shown in Figure 1

Figure 3 — Hose assembly wall resistance measurement as described in 4.9.3, using a wetted
conductive foam plug as the inner electrode

4.9.3/4°) Test procedure

4.9.3.4.1 Place the assembly either in the position shown in Figure 3 or laid out horizontally in a
straight position on a suitable non-conductive surface of sufficient length and thickness to ensure
complete isolation from earth.

Apply the outer and inner electrodes as specified in 4.9.3.1. Ensure that the inner, wetted electrode
(conductive foam plug) fits tightly in the bore of the hose, especially in the case of hoses with a
corrugated bore.

Place the third electrode (the outer electrode shown in Figure 1) over the outside hose cover directly
opposite the inner electrode in the bore, ensuring good electrical contact by applying conductive
liquid, colloidal graphite or silver lacquer (as specified in 4.2.2.1) or, as an alternative for hoses with
corrugated covers, a 25-mm-wide strip of wetted conductive foam wrapped around the outside cover,
held in place by the third electrode.
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Apply the metal contacts to the electrodes and ensure there is very little or no electrical resistance
between the contact and the electrode.

4.9.3.4.2 Connect the ohmmeter to the inner electrode at one end of the hose assembly and to the end
fitting at the other end. For an example of a test arrangement, see Figure 3.

Apply the test voltage (500 V d.c.) and measure the resistance (5 * 1) s after application of the voltage.

Avoid breathing on the test surfaces and thus creating condensation that may lead to inaccuracies. Also
avoid any conductive or semi-conductive connection between the individual hose layers at either end
of the test piece, apart from the end fittings installed as standard for the design of the hose assembly.

electrical resistance through the hose assembly R;,,, in ohms, by multiplyirJg the
ter in

a¥

Calculate th ’
measured electrical resistance R, ), in ohms, by ID/25 (where ID is the internal hose diame
millimetres)

Ripa =Ry

NOTE ID

4.9.3.4.3 Dlisconnect the ohmmeter from the inner electrode and conbect it to the third elec

leaving the ¢
voltage and 1

Calculate thg
0OD/25 (wher

R; ha = R

NOTE 0oD

5 Measu
assemblie

5.1 Incert

means of a cgntinuous wire or wines bonded to each fitting. When the construction is such that the
external wires, the ‘electrical continuity of both wires shall be established using a sulitable

internal and
ohmmeter ag

It is essentia

5.2 When

% 1D/25

25 is a conversion factor for the standard square inside surface area.

pnnection with the end fitting at the other end of the hosé assembly intact. Apply th
heasure the resistance (5 # 1) s after application of the voltage.

electrical resistance R, , as in 4.9.3.4.2, but myltiply the measured resistance R
e OD is the outside hose diameter in millimetres);

m X 0D/25

25 is a conversion factor for the standard square outside surface area.

rement of electrical continuity between metal end fittings of hose
S

hin types of hose construction, electrical continuity is provided between the end fittirx

described in-4:2.1.2.

that the{Contact resistance between the end fittings and the ohmmeter is minimizeq

the“product standard only requires that the electrical continuity of the two wir

established

trode,
e test

b m DY

1gs by
re are

.

es be

without actually measuring the electrical resistance of the hose assembly betwed

n the

end fittings, the equipment described in 4.2.1.3 may be used. A dimly lit lamp is sufficient to indicate
satisfactory continuity. It is essential that contact resistance between the end fittings and the battery and
lamp is minimized.

6 Measurement of electrical discontinuity of hose assemblies

In certain types of hose containing wire in the construction, it is required that such wire be insulated
from the end fittings. In these cases, condition the hose in accordance with 4.4 and measure the
resistance between the fittings as described in 4.8. This method shall also be used for hoses without
any wire incorporated in the construction.

[t is essential that the contact resistance between the end fittings and the ohmmeter is minimized.
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7 Measurement of electrical resistance of a hose assembly lining (conductive
or static dissipating) or hose assembly cover (conductive or static dissipating) in
contact with the metal end fitting

7.1 General

This test is a practical test for determining the ability of a conductive hose assembly (grade ) as defined
in Annex A) to dissipate electrostatic charge when in service.

The hose product standard concerned will specify the requirement for this test when special service
conditions apply. The method described is suitable for all types of grade O hose assembly with metal
end f]ttings (built-in, swaged, crimped or clamped) but is not suitable for hose assemblies with an

internpal or external helical metal wire connected to or in electrical contact with the lenfd fitting (e.g.
multilayer hoses).

For practical purposes, the electric resistance of the lining or cover to thecend fitting|is measured
over & distance of 1 m. When necessary, the total resistance to the centre oftthe hose ass¢gmbly can be
calculated by multiplying the value found over 1 m by the distance to the.middle of the assembly.

The tpst may be carried out either as a type test (with only one end‘fitting attached) or|as a routine
test for hose assemblies destined for service in static-charge genérating environments (with both end
fittings attached and with any length of hose between the fittings).

7.2 |Apparatus

7.2.1| Electrodes, on the cover and lining (as shown in Figure 4 and Figure 5), or, altgrnatively, for
hose fgssembly test pieces with a small or corrugated bore or a lining which is less flexibld than rubber
(i.e. PITFE), the 25-mm-wide conducting foam plug described in 4.2.2.2, item d), completely wetted in a
suitaljle conductive liquid, may be used whenonnected to an insulated conductor of sufficlent length to
make|the connection to the insulation testet

7.2.2| Insulation tester, having a nominal open-circuit voltage of 500 V d.c. (see 4.2.1.1).

7.2.3| Resistance-measuring-device (see 4.2.1.4).

7.2.4| Supporting blo¢ks of insulating material (see 4.6.2.2).

7.3 |Preparation-and cleaning for the test

The cpver and lining surfaces making contact with the electrodes (see Figure 4 and Figure 5) shall be
clean|If necessary, they may be cleaned and washed as described in 4.3.

7.4 “Conditioning

See 4.4.

7.5 Test procedure

Support the hose assembly or test piece on suitable supports (see Figure 2) of insulating material
(minimum resistance 1011 Q) and apply the electrodes and contacts as shown in Figure 4 (for hose
assemblies with a conductive lining) or Figure 5 (for hose assemblies with a conductive cover). For
small-bore hose assemblies and assemblies with a corrugated lining, or a lining which is less flexible
than rubber (i.e. PTFE), the inner electrode shown in Figure 4 may be replaced by the conductive foam
plug (wetted) described in 4.2.2.2, item d), provided it is connected to a well-insulated conductor of
sufficient length (minimum 1 m + length of end fitting), positioned centrally on insulated supports in
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the hose assembly bore. The excess conductive liquid in the bore shall be carefully removed by drying
to avoid any direct contact between the inner electrode and the end fitting.

Connect the ohmmeter to the electrode (either inner or outer) and the end fitting.

Apply the test voltage and measure the resistance (5 + 1) s after the application of the voltage.

Dimensions in millimetres
/1
/]
/I
6 M Trzzy //
X 2/' I
1 /]

, 77
f U 7/
7/
/4 7/
/1
3
ﬁ 1000
ks
Key
1 metal end fitting
2 hose lining
3 hose cover
4 inner eleqtrode with contact (see Figure 1) (when-considered easier to apply, the electrode may also be &

wetted cdnductive foam plug as described in 7:2 and 7.5)
5 500V d.c]insulation tester
6  contact placed on clean surface of end fitting
NOTE Carcass reinforcement,helical wires and bonding wires (present in some constructions) and| other

types of end fitting or coupling aré not shown, as the purpose of this test is to determine the condugtivity
between the gnd fittings and the-eover or lining only.

Figyre 4 — Measurement of resistance between hose assembly lining and fitting
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Dimensions
/] o)
//

in millimetres

I/an
\1 2\ /A

8 T

The t
prodty

a)

-

6 /, |
(—‘\Q} L1 7/ |
7 1/
I/
3 1000
I| | 4
/
5
etal end fitting
bse lining
hse cover

iter electrode with contact (see Figure 1)
DO V d.c. insulation tester
ntact placed on clean surface of end fitting
Carcass reinforcement, helical wires‘and bonding wires (present in some constructid

of end fitting or coupling are not shown, as the purpose of this test is to determine th{
en the end fittings and the cover orlining only.

Figure 5 — Measurement of resistance between hose assembly cover and fit

est report

bst report shallMinclude items a) to e) and, depending on the requirements specifie
ct standard;any of the other items listed from f) to o), as appropriate.

he hose'type and nominal bore;

b) a

ns) and other
conductivity

ting

1 in the hose

reference to this document (i.e. ISO 8031:2020);

c) the conditioning and test atmosphere, i.e. the temperature and relative humidity;

d) the distance between the electrodes;

e) the electrode material used;

f) theresistance, in ohms per metre, of the hose lining and the test method used;

g) the resistance, in ohms per metre, of the hose cover, giving the individual readings and the test
method used;

h) the resistance, in ohms per metre, of the hose wall from lining to cover, giving the individual
readings and the test method used;
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