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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standard
member bodies). The work of preparing International Standards is normally carried out through

s bodies (ISO
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

CommissiT (IEC) on all matters of electrotechnical standardization.
Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

Draft International Standards adopted by the technical committees are circulated to the member bod
Publication|as an International Standard requires approval by at least 75 % of the member’bodies cas

Attention ig drawn to the possibility that some of the elements of this International”Standard may be
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationgl Standard 1SO 6356 was prepared by Technical Committee ISQ/TC 219, Floor coverings.
This first edlition of ISO 6356 cancels and replaces ISO/TR 6356:1982which has been technically rey

Annexes Af B, C and E form a normative part of this International’'Standard. Annex D is for informatior

B.

ies for voting.
ting a vote.

the subject of

ised.

only.
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Introduction

This test is a measurement of the electric potential (voltage) due to the accumulation of static charge on a person
walking on the surface of a textile floor covering under controlled conditions. It is important that this measurement

be made under carefully controlled conditions to minimize test variability.

© 1SO 2000 — All rights reserved
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Textile
propen

floor coverings — Assessment of static electrical
sity — Walking test

1 Scop

This Intern
coverings

surface an
experience

For classif
Standard d
between d
conditions,
equipment
footwear sy

2 Norm

The followi

this Interngtional Standard. For dated referencesxsubsequent amendments to, or revisions of,

publication
investigate
undated re
maintain re

ISO 48:199
100 IRHD)

ISO 1957:
ISO 2424:1
ISO 9407:1

IEC 60093

[ative references

1%

htional Standard describes a method of evaluating the electrostatic propensity of alhtypes

j individuals’ mannerisms, the values generated by this test will not necessafily duplical
but will provide a relative comparison of the performance of different surfaces:

sputing parties. There may be occasions where measurements-are required under
e.g. in situ measurements on installed floor coverings. The"principle of measurem
specified in this International Standard can be used to make measurements, either with
ecified or with specific footwear relevant to the end use,

ng normative documents contain provisions which, through reference in this text, constitutg
5 do not apply. However, parties to agreements based on this International Standard are ¢
the possibility of applying the most.recent editions of the normative documents indicats
ferences, the latest edition of the“normative document referred to applies. Members of
gisters of currently valid International Standards.

4, Rubber, vulcanized of.thermoplastic — Determination of hardness (hardness between

1), Machine-madétextile floor coverings — Sampling and cutting specimens for physical
992, Textilefloor coverings — Vocabulary.

991, Shoe sizes — Mondopoint system of sizing and marking.

inder controlled conditions. Since the potential generated varies with humidity,~ shoe m

cation purposes and in cases of dispute the measurement procedure specified in thig
an be used under controlled conditions specified in the relevant classification standd

of textile floor
aterials, walk
fe actual field

International
rd or agreed
non-controlled
bnt using the
the standard

provisions of
any of these
ncouraged to
ed below. For
ISO and IEC

10 IRHD and

tests.

1980, Methods of test for volume resistivity and surface resistivity of solid electrical insulat

ng materials.

ASTM D394-592), Standard method of Test for Abrasion Resistance of Rubber Compounds.

3 Terms and definitions

For the purposes of this International Standard the terms and definitions given in ISO 2424 shall apply.

1) To be published. (Revision of ISO 1957:1986)
2) Withdrawn in 1970.
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4  Principle

The difference in electrical potential, in relation to the earth’s potential (zero), produced by a person walking:

a) on the textile floor covering under test;

b) with standardized footwear;

<)
d)

is measured 3
service use o

5 Apparat

5.1 Eartheq

WARNING:
may constitut
supply sourceg

5.2 Rubber
> 1013 Q/cmA

5.3 Sandal
method. Sole

base plate an
in accordance

in a prescribed manner;

under controlled atmospheric conditions

this textile floor covering.

us

metal base plate, measuring at least 2 000 mm x 1 000 mm.

The use of either an earthed metal plate on the floor of the test’room or an entire metal
e a hazard where electricity supply lines are present. It is recommended that all electr
s be protected by suitable earth fault circuit breakers.

mat, of dimensions 2 200 mm x 1 200 mm, thickness 4,5 mm + 0,5 mm and vertical
, measured in accordance with IEC 60093:1980.

5, made in accordance with the requirements) in annex A and reserved specifically f
material shall be XS-664P Neolite® in accordance with annex B. The resistance betwee

d an operative standing on it wearing the'sandals shall be between 1010 Q and 1011 Q ag
with annex C.

ind used to evaluate the risk of a person experiencing the discomfort of static electrical shJ)ck from in-

loor
cal

resistance

br this test
n the metal
measured

NOTE Fof tests with conductive footwear, sandals with BAM rubber® soles may be used.

5.4 Means [of cleaning footwear.

5.4.1 P280|sandpaper.

5.4.2 Scoufed cotton cloth{ "\ ffee of finish or detergent.

5.4.3 Etharol, > 95296 ¢concentration.

5.5 lonizing source, capable of eliminating electrostatic charge from the surface of the specimen.
NOTE All thremmarufacturer's safety precautions stoutd-beobserved:

3) The Neolite material may be obtained from AATCC Technical Center; P.O. Box 12215; Research Triangle Park; NC 27709;
USA. This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product. Equivalent products may be used if they can be shown to lead to the same results.

4 The BAM rubber material is available from BAM, Berlin, Germany. This information is given for the convenience of users of
this International Standard and does not constitute an endorsement by ISO of the product. Equivalent products may be used if
they can be shown to lead to the same results.
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5.6 Two standard reference carpets ), reserved specifically for this test method and meeting the following
requirements:

a) one specimen of unprotected carpet, free from finish, giving body voltage of — 9,0 kV + 5,0 kV when tested
under conditions of 25 % relative humidity, and — 9,5 kV to — 13,7 kV when tested under conditions of 20 %
relative humidity;

b) one specimen of static protected carpet, free from finish, giving body voltage of — 1,5+ 0,4 kV when tested
under conditions of 25 % relative humidity, and - 2,7 kV £ 0,3 kV when tested under conditions of 20 %
relative humidity.

5.7 Bod
electrode

er and a hand
eeting the following requirements:

a) input rgsistance of voltmeter and hand electrode system: > 1014 Q;
b) input capacitance of hand electrode: < 20 pF;

c) responpe time of electrode/voltmeter/recorder system such that full scale defleetion on the recorder is reached
within P,25 s.

See annex|D for an example of a suitable hand electrode system.

5.8 Relajive humidity measuring instrument, capable of detérmining relative humidity to an accuracy of
+1 % RH.

6 Atmogphere for conditioning and testing

The specimens shall be conditioned and the test conducted in a specified standard atmosphere|l and the test
conditions pised shall be stated in the test report. Commonly specified test conditions include:

a) 23°C+1°Cand25% RH+3 % RH
b) 23°C41°Cand20%RH<+3%RH

NOTE Several standard atm@spheres are specified by various regional authorities based upon the severity of conditions
the floor covering normally experierces in service. Values determined under one set of conditions cannot be compared to those
using anothgr set of test conditions.

7 Sampling and'Selection of specimens

Carry out spmpling and selection of specimens in accordance with ISO 1957. From each sample seleft a specimen
measuring 2660 mmm <1 066TmT:

NOTE Generally, the test is performed on the textile floor covering as received, i.e. with finishes and special treatments as
appropriate. If the permanency of such finishes and treatments is being investigated, the specimen may be submitted to a
cleaning process or to practical wear conditions before testing.

5) Available from AATCC, P.O. Box 12215, Research Triangle Park, NC 27709, USA. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of the product. Equivalent
products may be used if they can be shown to lead to the same results.

© I1SO 2000 — All rights reserved 3
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8 Conditioning of specimens, reference carpets, rubber mats and sandals

Condition the specimens from the “wet side” (higher humidity than test chamber) in the atmosphere specified in
clause 6 for at least 7 d, placing them on a rack that ensures free air circulation.

The rubber mat (5.2), sandals (5.3) and reference carpets (5.6) shall not be used for any other purpose and should
be permanently maintained in the test atmosphere. If this is not possible, the rubber mat and sandals shall be

conditioned for 2 d prior to testing and the reference carpets shall be conditioned for 7 d.

NOTE

finishes can lead to slow conditioning.

Care should be taken to ensure specimens and equipment are adequately conditioned, particularly where certain

9 Test prg
9.1 Prepar

9.1.1 Clean

Before beginr
(5.4.3) to rem
(5.4.1), then

pcedure
Ation

ng the sandals

ing a test series, scrub the sole material using a piece of scouredccotton (5.4.2) wetted
ove any chemical substance from the surface. When the soles are dry, abrade with a fine
emove the dust using a dry piece of scoured cotton fabric,-Repeat the ethanol cleaning

prior to testin

NOTE
prior to comme

9.1.2 Recor

Measure and

1

If the sole material becomes severely contaminated it may be pecessary to use more rigorous cleaning

each specimen. Confirm the soles are dry before testing.

hcing a test series. The efficacy of cleaning procedures can\be checked by testing the reference carg

Hing the testing atmosphere

record the temperature and humidity of\the test chamber immediately before and afte

series, using the relative humidity measuring instrument (5.8).

9.1.3 Verifig

Before each {

ation of the measuring system

eries of measurements the.measuring system shall be verified by testing the reference ¢

ith ethanol
sandpaper
procedure

procedures
ets.

I each test

hrpets (5.6)

before beginning specimen testing..See annex E for the calibration procedure for the voltmeter, eldctrode and
recorder.

NOTE It i$ recommended that-an additional set of sandals be kept and reserved exclusively for verifying the reference
carpets.

9.1.4 Discharging the.specimen and testing materials

9.14.1 B

liminate any residual static charge using the ionizing source (5.5). Treat the rubber mat

(5.2) in its

operating po

ition on the metal base pl:m:n (R 1) and the front and back of the cpnr‘imnn while it is ha

ing freely.

Carefully lay the specimen on the rubber mat ensuring that it neither slides on the mat nor comes into contact with
the metal base plate.

9.14.2

Eliminate any residual charge on the operative and sandals by connecting the operative to earth (zero

potential) while wearing the sandals and standing on the specimen immediately prior to walking on the specimen.

9.2 Performing the test

9.21

securely to ensure that the operative’s feet remain in constant contact with the insoles of the sandals.

The operative shall place the sandals on the specimen, then step into them. The sandals shall be fastened

© 1SO 2000 — All rights reserved
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9.2.2 The operative shall walk on the specimen at the rate of 2 steps per second while maintaining the body
facing in the same direction throughout the test. The operative shall cover as much of the specimen as possible by
walking forward and backwards, but avoiding scuffing or pivoting. The stepping action should maintain the sole of
the sandal parallel to the specimen at all times while lifting the sandal between 50 mm and 80 mm. The operative
shall not come closer than 0,5 m to the wall or any object in the room and continue walking until the peak voltage
ceases to rise or for 60 s, whichever occurs first.

9.2.3 The operative shall remove the sandals, clean the soles and repeat the procedures 9.1.4 and 9.2.1 and
9.2.2 to complete a set of three walks on each specimen.

Specimens used in previous tests shall be stored so any residual charge does not affect subsequent tests.

The first specimens tested each day shall be the reference carpets in order to assure that the test|is generating
accurate rgsults.

10 Calcdlation and expression of results

From the flecorder chart the arithmetic mean of the five highest valleys shall be~determined and| all results in
kilovolts expressed to the nearest 0,1 kV.

NOTE A\ common deviation to this calculation is used when the measuring-system incorporates damping to reduce the
difference bgtween peaks and valleys on the recording trace. The mid-point of the\chart trace when it reaches mgximum value is
determined visually. This practice gives slightly higher values than determining the “highest valleys”.

11 Precigsion statement
A programme of testing involving ten laboratories and_tesulting in 60 individual analyses on each [of a range of

textile floof covering samples showed that the coefficient of variation for the type of floor covagring normally
evaluated lyy this International Standard ranged from™15 % to 25 %, with an average value of 21 %.

12 Test report

The test report shall include the following information:

a) a statement that the tests were performed in accordance with this International Standard;
b) the identification of each)sample, including type of pretreatment (if any);

c) the exdct testingatmosphere;

d) the ideptitylof'the operative performing the test;

e) the individual body voitages for each waik;
f) the average of the individual body voltages;

g) details of any deviations from this test method.

© I1SO 2000 — All rights reserved 5
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A.1 General

Annex A
(normative)

Specification of the sandals

6)

The sandals ghall be Mondopoint size 270/100 (see ISO 9407:1991), with open toe, adjustable heel

and instep

strap on the forepart. These straps shall be lasted to the insole to which a wedge heel is attached.and the whole

provided with|an outer sole made in one piece. A complete sock lining shall be stuck to the insole

A stainless stgel plate shall be inserted centrally near the front, and aluminum rivets inserted.at both fromt and back

to provide a qonductive contact between outer sole and operative (see Figures A.1 and ‘A)2). All rivets
good contact with either the outer sole or the steel plate at the bottom and the foot at the top.

A.2 Lasts

shall make

The sandals shall be made on lasts with a good fit. The last bottom, alse_called the “insole model”, sha|l meet with
the requiremgnts of the insole pattern shown in Figure A.1, which alse_gives the positioning of the steel plate and

aluminum rivets.

The upper pdrt of the lasts shall be made so the footwear cah be manufactured with a good fit for this specific

purpose.

A.3 Materigls

The materials|required are given in Table A.4.

A.4 Constrlction procedure

The upper shall be composed‘af four straps positioned so the joint instep and heel of the foot are we|l enclosed.
The straps sHhall be fastened‘by means of contact fastener tape (e.g. “Velcro”) fixed to the straps, in orgler that the
sandal be adaptable to awide range of foot sizes.

Attach the coptact fastener tape to the straps by adhesion, then secure it with a single row of stitching. To avoid

creasing, stic

the straps and under edge, then finish all edges.

the_upper leather and lining to one another in the fit of the last. Complete the uppers

Ty trimming

Press-cut the side of the insole to the right side and paint it. Cement-last the upper to the insole, then roughen the
last margin and insole and remove all dust so a good base is formed for attaching the wedge and outer sole.

Attach the wedge heel to the lasted sandal, then stick the sock lining to the insole, since at this stage the steel plate
and aluminium rivets are to be fitted. After attaching them, stick the sole under the sandals and finish the edges.

6) sandals made to this specification are available from TNO Centre for Textiles, 2600 JH, Delft, The Netherlands. This
information is given for the convenience of users of this International Standard and does not constitute an endorsement by

ISO of the product. Equivalent products may be used if they meet the same specification.

© 1SO 2000 — All rights reserved
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Table A.1 — Materials for the sandals

- lining attachment

- sock lining

- attachment of Velcro tape
- cement lasting

- attachment of wedge heel
- sole attachment

Material Description

Upper leather Full grain chrome tanned side leather, 1,5mm to
1,6 mm thick.

Lining leather Fattened calf, 1,2 mm to 1,4 mm thick

Sock lining Fattened calf, 0,7 mm thick

Insole leather Leather Goodyear shoulder, 3 mm thick.

Contact fastener tape (“Velcra type”) 20 mm wide

Stitching thread R 75/3 type

Wedpe heels Microcel rubber, hardness ~ 60 IRHD
(see 1SO 48:1994).

Outer soles a) Butt leather (allowing stitching and-adhesive bipding).
b) Standardized sole materialysee 5.3 and annex B.

Adhesion used for:

Cement (rubber adhesive)

Polyvinyl acetate emulsion adhesive
Cement (rubber adhesive)
Neoprene adhesive

Neoprene adhesive
Neoprene:adhesive

Rive

S

Blind aluminium rivets, flat-headed, approximatel
diameter head.

—front, 4 mm diameter x 7,4 mm length with cal
plated washer, 9 mm diameter, 4,2 mm hole,
thick.

— heel, 4,8mm diameter x 25,4 mm lengt
cadmium-plated washer, 12 mm diameter, 5,2 m
0,7 mm thick.

y 9 mm

dmium-
0,6 mm

h  with
m hole,

NOTE
either from
between the

n order to ensure good contact, the heads of the aluminium rivets should not come into contact wit
hbove or below. 4t is“essential there be direct contact between the foot and the aluminium rivets o
aluminium rivéts-and the outer sole or the steel plate on the other.

h the adhesive,
h one side and

© 1S0O 2000 -
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Dimensions in millimetres

Line designation Length
of lines
AD Length of foot 273
BD Normal allowance 15
AB Length of last 288
AC—629%6oFAB 179
BC 38% of AB 109

EC One-sixth of joint-girth 42

FC One-sixth-ofjoint girth | 52
plus 26% ofione-sixth of

joint girth
EFJoint width 94
HZ One-fifth of AD 55
EM 60% of EF 56
AJ One sixth of AD 46
KJ One-third of EF 31
LJ One-third of EF 31
KL Heel width 63
y 4
[N

Figure A.1 — Insole pattern

8 © IS0 2000 — All rights reserved
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o
I

Key

Hollow rivets
Sock linipg
Insole
Leather $trap
Outsole
Stainlesg steel

D OB~ WN P

Figure A.2 — Positioning of blind fivets and steel plate

© I1SO 2000 — All rights reserved 9
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B.1 Specifi

Annex B
(normative)

Standard sole material — Neolite (standard XS-664P)

cation

Standard cold
wood fiber).

, hon oil-extended, styrene butadiene rubber, with fillers (25 % aluminium magnesiumcsiljcate, 10 %

Processing adlditives: zinc oxide, stearic acid, petroleum base resin, antioxidant, sulfur (for vuleanizatior]) and trace

of colorants.

The exact fornula is adjusted at each test to conform to the reference established by Goodyear in 1950.

NOTE Thi
XS-664 Neolite]
B.2 Physic
Surface hardr
Relative dens]
Thickness

Vertical resist
NBS abrasive
Elongation at

Values check

Al properties
ess

ty

vity
index
break

pd at

B.3 Mountihg procedure

The rubber s

smooth side &

5 limited specification is reproduced by permission of the Goodyear Tire and Rubber Company. The standard
is only available from AATCC (see footnote 3).

93 to 96 Durometer A

1,23 +£ 0,02

3,18 mm

>5x 101 Q-cm

35 + 4 (ASTM D394-59, method B)
375/% £ 25 %

23°C+t1°C

nall'be attached to the bottom surface of the sandal with the rough side next to the sanglal and the
sthe wear surface.

NOTE It is necessary to remove the outer layer of any new sole material before use because this layer may contain
residual substances from the production process.

10
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Annex C
(normative)

Method for measuring the electrical resistance of the footwear

The electrical resistance through the standard sandals shall be determined while the operative (wearing the
sandals) stands on a clean metal plate which is earthed. Figure C.1 illustrates a suitable circuit consisting of:

d.c. vo

safety

curren

switch

NOTE

approximate]

With the m
the metal

resistor, giving a resistance, R, of 1 MQ,;

he safety resistor should be sized such that when the d.c. voltage is applied to the circuit, the an

bter set to the milliampere range, the operative (wearing the ‘'Sandals) shall stand with both

tage source, V, of 100 V £ 5 %;

measuring instrument with milli-, micro- and nanoampere ranges;

y 0,1 mA.

late and grip the conducting electrode which is connected\to the voltage source via the S

hperage will be

feet firmly on
afety resistor.

After closing the switch wait 15 s then record the current reading.-Adjust the sensitivity of the ammeter as required.
Ohm’s Law| states the resistance (in ohms), R, through the foatwear is given by the formula:
\Y,
R= Tr Rs
Usually R 3> R, in which case:
rR=Y
I
RS
_.\._\—o \ ° ° \/ oMW
1 2 3
Key
1 Switch
2  Ammeter
3 Metal plate
Figure C.1 — Circuit for measuring electrical resistance of footwear
© I1SO 2000 — All rights reserved 11
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Annex D
(informative)

Example of a hand-held electrode and its use

Diagrams of a suitable hand electrode are shown in Figures D.1, D.2 and D.3.

1 2 3

Key

Hand elect
Hand electr
Static voltm
Autographid
Divider cap

ga b~ W N PP

pde

eter
recorder
hcitance reading

|
— O

pde capacitance reading

Figure D.1s.—-Representation of total system

12
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