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

1 Scope

This Intefnational Standard specifies methods for
electrical fests on rubber and plastics hoses and hose
assembligs to determine the resistance of conductive,
antistatic [and non-conductive hoses, the electrical
continuity| between fittings, and the electrical discon-
tinuity.

2 Normative references

The folloyving standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the gditions indicated were valid. All standards
are subjeft to revision, and parties to agreements
based on|this International Standard are_encouraged
to investigate the possibility of applying the most re-
cent edi$ ions of the standards( indicated below.
Members| of IEC and ISO maintain registers of cur-
rently valifl International Standards.

ISO 291:1977, Plastics~~/Standard atmospheres for
conditioning and testing:

ISO 471:4+", Rubber — Times, temperatures and hu-
midities for eénditioning and testing.

conducting rubber compounds througtout. A method

of test is specified for ‘€ach of the
types of construction.

3.1 Apparatus

The following apparatus is required an
cally"as’described in ISO 2878.

3.1.1 Testing instruments

3.1.1.1 To determine the resistance
antistatic and non-conductive hose, t
be made preferably with an instrum
designed for measuring insulation res
a nominal open-circuit voltage of 500
any other instrument known to give

sults. The instrument shall be sufficier]

determine the resistance to within 4

the test, not more than 3 W shall be d
specimen, to prevent erroneous results
of temperature. The power dissipated
mined by the square of the open-circ
ided by the measured resistance.

ISO 2878:1987, Rubber, vulcanized — Antistatic and
conductive products — Determination of electrical re-
sistance.

3 Measurement of resistance of
conductive, antistatic and ,non-conductive
hoses

Rubber hoses may have a conducting lining only or a
conducting cover only, or may be manufactured from

1) To published. (Revision of ISO 471:1983 and ISO 1826:1981)

three possible

d shall be basi-

of conductive,
ne test should
ent specifically
stance, having
\V d.c., or with
comparable re-
tly accurate to
10 %. During
ssipated in the
due to effects
shall be deter-
uit voltage div-

The resistance values obtained will vary with the ap-
plied vnlfaga,_and_euas_may_accuuwhen 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.

3.1.1.2 For tests requiring measurement of electrical
continuity between end fittings or through continuous
internal or external bonded wires, the instrument
used shall be an ohmmeter sufficiently accurate to
determine the resistance to within + 10 %.
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3.1.2 Electrodes and contacts

Electrodes shall be formed on the surface as bands
(25 +§) mm wide around the circumference by means
of a conductive silver lacquer, colloidal graphite or a
conductive liquid.

When a conductive liquid is used, the electrode con-
tact area shall be completely wetted and shall remain
so until the end of the test. The conductive liquid shall
consist of

© |SO

3.3 Conditioning
The articles shall be conditioned for at least 16 h un-
der one of the following standard conditions in ac-
cordance with ISO 291 or ISO 471:

23 °C + 2 °C and (50 + 5) % relative humidity

or

27 °C + 2 °C and (65 + 5) % relative humidity.

— anhydrous polyethylene glycol of relative molecu-
lar mass 600: 800 parts by mass

A

— water: 400 parts by mass

— wetting aggnt: 1 part by mass

— potassium ¢hloride: 10 parts by mass

When a condugtive silver lacquer or colloidal graphite
is used, the surface resistance between any two
points on a safnple of the dried film shall not exceed
100 Q.

Clean metal cpntacts shall be applied to the elec-
trodes so that|the contact area is approximately the

same size as,
except where

In the case of

but no greater than, the electrodes,
btherwise stated.

hoses of less than 50 mm bore, it.is

difficult to apdly the conducting liquid accuratély) to

the hose bore,

and it is preferable to use a brass plug

of external diameter equal to or greater than'the hose
internal diamefer, coated with conductifg-liquid, and

then pushed 2

b mm into the hose.

3.2 Preparation and cleaning for test

The surfaces df the hose or test piece shall be clean.
If necessary, théy may be cleaned by rubbing with

However, where very Tong lengths of hoselare being
tested, it is permissible, by agreement Getween sup-
plier and customer, to use the conditions prevailing in
the factory, warehouse or laboratory, proyided that
the relative humidity is not greaterthan 70 %.

3.4 Procedure for hoses with condugting
lining (on full hose length)

Apply the electrodes as specified in 3.1.2 pn the in-
side surface ateach end of the hose. The edge of the
electrode band shall be coincident with the ¢nd of the
hose. When using a conductive liquid, car¢ shall be
taken fo avoid creating a leakage path between the
lining and the reinforcement or cover of the|hose.

Apply the metal contacts to the electrodes.
Apply the test voltage and measure the fesistance

5 s + 1 s after the application of that voltage.

3.5 Procedure for hoses with condugting
cover

3.5.1 Method for full hose length

Apply the electrodes as specified in 3.1.2 on the out-
side surface at each end of the hose.

Apply the metal contacts.

Apply the test voltage and measure the fesistance

fuller's earth (magnesium aluminium silicate) and wa-
ter, washing with distilled water and allowing to dry.
Do not use organic materials which attack or swell the
rubber, and do not buff or abrade the test surfaces.

The surface of the hose shall not be deformed either
during the application of the contacts or during test.
When using test pieces, the supports shall be outside
the test length. When using a long length of hose, the
hose shall be uncoiled and laid straight on poly-
ethylene or other insulating material. Care shall be
taken to ensure that the hose is insulated from any
leakage path along the length of hose.

5s £ T s atter the application of that voltage.
3.5.2 Method for test pieces

3.5.2.1 Test pieces

Prepare the test pieces by cutting five lengths of hose
approximately 300 mm long from samples taken at
random from a production run. Condition the test
pieces in accordance with 3.3.

Position the electrodes as specified in 3.1.2 sym-
metrically along the test piece so that the distance
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between their nearest edges is 100 mm + 1 mm.
(See figure 1.)

Ensure 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 (see figure 1) such that
the fit of the electrodes is as tight as possible, con-
sistent with the means employed.

3.5.2.2 Test procedure

ISO 8031:1993(E)

3.6 Procedure for hoses with conducting
compounds throughout

3.6.1 Method for hoses up to 6 m in length

3.6.1.1 Apply the electrodes as specified in 3.1.2 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 metal contacts to the electrodes.

Place the| test piece on blocks of polyethylene, or
other insylating material, to provide a resistance of
greater than 10"'Q between the test piece and the
surface op which the blocks are supported. Ensure
that the Igads from the instrument do not touch each
other, thg hose, or any part except the terminal to
which eadh is connected. Connect the leads from the
testing ingtrument to the appropriate contact piece.

Apply the| test voltage and measure the resistance
5 s + 1 s| after the application of that voltage.

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

Hose test piece, Length approx. 300 mm

App:y the—test vu:tayc and—meastdre—the resistance

5 s + 1 s after the application of thatyvoltage.

3.6.1.2 Repeat the test, applying thg electrodes to
the outside surface at end-A’and to thqg inside surface
at end B.

3.6.2 Method for hoses over 6 m in length

3.6.2.1 Apply the electrodes as specified in 3.1.2 on
the inside surface at one end of the h¢se and on the
outside’ surface at distances of 3 m angl 6 m from the
same end.

Dimensions in millimetres

1001

25 0 1001

500 Vd.c.

Insulated
support insulation tester

or clamp

—

Metallic foil contact pieces
wrapped around conducting electrodes
and held by clips

Figure 1 — Electrodes and contacts for testing as described in 3.5.2.1
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Apply the metal contacts to the inside electrode and
to the outside electrode at 3 m from the inside
electrode.

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

3.6.2.2 Repeat the test between the inside
electrode and the outside electrode at 6 m from the
inside electrode. The difference between these re-
sistance values shall be regarded as the resistance for
3 m of the hose.

© ISO

5 Measurement of electrical
discontinuity

In certain types of hose containing wire in the con-
struction, it is required that such wire be insulated
from the end fittings. In these cases, condition the
hose in accordance with 3.3 and measure the resist-
ance between the fittings as described in 3.7.

It is essential that contact resistance between the end
fittings and the meter is minimized.

3.6.2.3 RepeJt the tests at the other end of the hose
length.

NOTE 1 The gurpose of this test is not only to measure
and compare thqg resistance of the end 3 m of hose but to
ensure that the [homogeneity of the hose construction is
maintained throughout during manufacture.

3.7 Hose assemblies fitted with metal end
couplings

3.7.1 When it is required that the resistance of a
hose assemblyl be measured, the leads of the test
instrument sha|l be attached directly to the metal end
couplings.

3.7.2 Some hpses, especially thermoplastics hoses,
have conductive layers within the hose construction:
These hoses shall be tested as assemblies made with
fittings and agsembly techniques specified by\ the
hose and fitting manufacturer.

4 Measurement of electrical continuity

In certain typeg of hose construction) electrical conti-
nuity is providgd between the-end fittings by means
of a continuou$ wire or wirgs_bonded to each coup-
ling. When the construction'is such that there are
internal and external wires, the electrical continuity of
both wires shall be-established using a suitable
ohmmeter as described in 3.1.1.2.

6 Test report

The test report shall include items*a) to d) and, as
appropriate, e) to k):

a) the hose type and nominal bore;
b) a reference to thisddnternational Standard;

c) the conditioning and test atmosphere| i.e. the
temperature’ ahd relative humidity;

d) the distance between the electrodes;
e) the'electrode material used;

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

g) the resistance, in ohms per metre, of [the hose
cover, and the test method used, detailing the in-
dividual readings;

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

i) the resistance, in ohms per metre, of [the hose
assembly between couplings, and [the test
method used;

i) whether electrical continuity was established;

It is essential that contact resistance between the end
fittings and the meter is minimized.

k) the insulation resistance, in ohms, obtained when
establishing electrical discontinuity.
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