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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-g

avernmental in liaison with 1SO_also take part in the wark 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draftyinternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO

16392 was prepared by Technical Committee ISO/TC 31, Tyresy’rims and valves.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer{voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.
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al Standards
cation as an

ect of patent
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Tyres — Electrical resistance — Test method for measuring
electrical resistance of tyres on a test rig

1 3
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The method specifies procedures and equipment such that electrical resistafiee’can be accuratel

for ty|

Anne
cond

2 Normative references

The

refergnces, only the edition cited applies. For-undated references, the latest edition of th

docu

ISO 4

3

31
con
any
conn

For the purposes of this document, the terms and definitions given in ISO 4223 and the following
ecting point
oint on the wheel or metal loading plate where the leads of the resistance-measuring in

3.2

Terms and definitions

Bcope

International Standard describes a test method to measure the electrical resistancée jof pn
tyres, under load, on a test rig. Static charges on a vehicle sometimes need to be dissipat
re. Electrical resistance inversely measures the ability of the tyre to dissipate-static cha
le.

res with values up to 1012 ohms.

x B specifies additional conditions for measurement on a yehicle. Annex C specifies s
tions for production control routine.

following referenced documents are indispensable for the application of this documen
ment (including any amendments) applies.

223 (all parts), Definitions of some_terms used in the tyre industry

pcted

test load

eumatic and
ed by way of
rge from the

y determined

mplified test

t. For dated
b referenced

Bpply.

strument are

force applied to the tyre through the rim, normal to the metal loading plate onto which the tyre is loaded

3.3

tyre electrical resistance
resistance measured between the wheel of a mounted and inflated tyre-wheel assembly and a metallic plate
onto which the tyre is loaded at a specified load

NOTE Tyre electrical resistance is measured in ohms (Q).
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4 Measurement

4.1 Description

The electrical resistance of an inflated tyre-wheel assembly is measured between the wheel and the

conducting surface against which the tyre is loaded.

4.2 Measuring equipment

Resistance shall be measured by a commercial mstrument capable of measuring electrlcal re3|stance in
and havmg g

ohms
| and
ing the

resistance up to a value of 1012 Q with an accuracy of + 10 %. It is recommended that the input impedance

The metal lopding plate shall be flat and sufficient in dimensions to encompass the entire ‘contact surfdce of
the tyre undpr test, and with sufficient thickness to support the test loads described in“4.4 without isible

deformation.[The plate shall be made of a conductive corrosive-resistant metal, e.g.brass or stainless

Steel,

and free from coating or obvious surface contamination, such as oxidation or corrésion. Aluminium shgll not
be used for the plate because of its high susceptibility to the rapid development &f surface oxides, whicH may

adversely affect reading accuracy.

The loading fixture (see Figure 1) shall be capable of applying the tyre I6ad’to the metal in a radial dire
against the mpetal loading plate. Test load measurement accuracy shall:be + 1 % of the full scale.

The sheet ingulating material, such as polyethylene, PTFE (polytetrafluoroethylene) or equivalent, shall
sufficient strength to support the test loads described in 4 4vwithout visible deformation. The insu
material should have dimensions on all sides at least 50omm greater than the metal loading plate.
insulating sheet installed between the metal loading plate @and the loading apparatus base (see Figure 1
recommenddd that the electrical resistance between the-plate and the loading apparatus be at least 1014

ction,

have
ating
With
,itis
Q. In

any case, the electrical resistance of the plate relative to loading apparatus shall be at least two ordgrs of

magnitude higher than the resistance of the tyre being measured.

Table t\— Test voltage resistance

Resistance range Test voltage
Q \%
103to 10* 1
10* to 10° 10
105 to 108 100
10% to 1012 1 000

4.3 Conditioning

For at least 8 h prior to measurement of passenger, light truck and motorcycle tyre applications (24 h for all
other tyres: industrial, agricultural and EM tyres), the tyre to be tested shall be kept at an ambient temperature

of (23 + 5) °C, and a relative humidity less than 60 %.
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Dimensions in millimetres
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Eigure 1 — Apparatus

Measurement conditions

est load applied during.the’ measurement is (80 + 5) % of the maximum tyre load capacity
on pressure is equal-to-(80 + 5) % of the pressure corresponding to the maximum tyre load.
ure to be registered.in the test report shall be appropriate for the test load applied. Ambient
j the measurement shall be maintained at (23 + 5) °C. Relative humidity shall be lower tha
during the meéastrement procedure.

bpproved wheel (preferably steel) shall be stripped clean in the bead seat area, as w
pcting point. It is necessary to make sure the tyre is dry before taking the measurement. D

marked. The
The inflation
temperature
n or equal to

ell as at the
ry mount the

ble mounting

¢d and dried.

Set up the apparatus as shown in Figure 1. Clean the metal loading plate with isopropyl alcohol or a similar
agent and allow to dry. Conductive or non-conductive substances on the tyre which could affect the result,
such as mould release agents, paints or both, shall be removed. The use of organic solvent, which is likely to
attack the rubber, is prohibited. Connect the ohmmeter leads to the metal loading plate and the wheel.

Load the tyre-wheel assembly at the reference point to the value as specified in 4.4, hold for 1 min, and then
remove the load. Repeat the load-unload cycle a second time.
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If the resistance is less than 1010 Q, the current should be not less than 10-7 A and the voltage not more than
1000V (see Table 1). Load the tyre a third time to the test load and immediately apply the test voltage.
Record the resistance measurement 3 min + 10 s after the voltage has been applied. The voltage and the load
shall be applied continuously to the tyre until the final measurement is recorded. Unload the tyre. Repeat the
preload cycle and measurement for at least two other additional circumferential locations approximately
evenly spaced around the tyre.

5 Interpretation of results

The resultant electrical resistance of the tyre is the highest value of the electrical resistance measurements of

all circumfergntial measurement poinis.

6 Repor

6.1 There

port should contain the following information:

— individugl measurements (Q);

— highest
— applied
— products
— material
— ambient

— relative

— tyre size],

— test load

alue of measurements (Q);

oltage (V);

for cleaning the tyre and the plate;
of the test wheel;

temperature during the test (°C);

numidity during the test (%);

(N);

— test inflgtion pressure (kPa);

— rim widtl/contour.

6.2 Ther¢

— manufaq

port can als¢reontain the following additional information:

turers

— brand name (commercial name);

— service description (load index, speed symbol or other load capacity);

— load capacity (kg);

— date of production;

— location

of reference point.
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Annex A
(normative)

Limit values

A.1 General

The rIesuItant electrical resistance of the tyre is the highest value of the electrical resistance niea
all circumferential measurement points.

A.2 |Limits

A.2.1 Normal applications
Tyreg tested according to this International Standard are considered(10 be capable of safel

electiical charge if the resistance measured does not exceed 1010 QThis applies to all types of
thosq mentioned in A.2.2.

A.2.2 Applications in areas with risk of explosion

The applications of tyres in areas likely to contain inflammable gases, vapours, dust or powders

space necessitate the use of deflagration-proof equipment.

Tyreg tested according to this International \Standard are considered to be capable of safel
electrical charge in such environments if the.resistance measured does not exceed 106 Q).

surements of

y dissipating
tyres, except

in an indoor

y dissipating

1) This value corresponds to the designation “antistatic class 1” commonly used for industrial tyres.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=558d35584f89a95f5d88f0234a8f59a7

ISO 16392:2007(E)

Annex B
(informative)

Measurement of the electrical resistance
of pneumatic and solid tyres on the vehicle

B.1 Gene
The annex d

load, on a ve

B.2 Meas

B.2.1 Desd

The electrica
loading plate
loaded.

B.2.2 Measurement equipment

The vehicle g
to minimize
area.

at

escribes a test method to measure the electrical resistance of pneumatic and solid tyres,
hicle under working conditions.

irement
ription

| resistance of an inflated tyre, mounted on a vehicle that is placed with one tyre on a
is measured between the vehicle frame and the conducting ‘surface against which the t

hould be placed with one tyre on a metal loading plate covered by a piece of damp blotting
brrors caused by contaminations (see FigureB.1). The frame should be clean in the conne

inder

metal
re is

baper
cting
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Dimensions in millimetres
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1 cpnnecting point-frame
2 measuring instrument
3 insulating material (e.g. polyethylene PTFE or equivalent materials)
4 cpnnecting point
5 blotting paper
6 netallic plate
a  (ffset.
Figure B.1 — Apparatus
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