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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-9: Standard test methods for specific applications —
Garments — Resistive characterization

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization=comprising
3ll national electrotechnical committees (IEC National Committees). The object of IEC is to promote'internatipnal
o-operation on all questions concerning standardization in the electrical and electronic fields), To this end|and
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Jechnical Repprts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC(Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt|with
fnay participate in this preparatory work. International, governmental and non-goverpmental organizations liaising
vith the IEC also participate in this preparation. IEC collaborates closely with the\International Organization for
btandardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as/nearly as possible, an internatipnal
onsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are madé_to ensure that the technical content of|[IEC
Publications is accurate, IEC cannot be held responsible _fof the way in which they are used or for|any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
fransparently to the maximum extent possible in their national and regional publications. Any divergence between
ny IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the ldtter.

5) IEC itself does not provide any attestation of canformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|any
ervices carried out by independent certification bodies.

6) All users should ensure that they have the\latest edition of this publication.

7) No liability shall attach to IEC or its*directors, employees, servants or agents including individual experts|and
members of its technical committées. and IEC National Committees for any personal injury, property damagde or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
¢xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publications.

8) Attention is drawn to_theiNormative references cited in this publication. Use of the referenced publications is
ihdispensable for thelcarrect application of this publication.

9) IEC draws attention”to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent righfs in
espect theréof~As of the date of publication of this document, IEC had not received notice of (a) patent(s), which

ay be required to implement this document. However, implementers are cautioned that this may not reprefpent
fhe latest-information, which may be obtained from the patent database available at https://patents.iec.ch.|[IEC
ghall hot be held responsible for identifying any or all such patent rights.

N d = C B = i3 = dard C—61340-4-9-2024 3.0
allows the user to identify the changes made to the previous IEC 61340-4-9:2016
edition 2.0. Furthermore, comments from IEC TC 101 experts are provided to explain the
reasons of the most relevant changes, or to clarify any part of the content.

ntod O . A\ - hao o n.ol - a

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61340-4-9 has been prepared by IEC technical committee 101: Electrostatics. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) IEC 61010-1 and IEC 61010-2-030 added as requirements for measurement equipment;

b) [testing voltage range for personnel ground path changed from "7 V DC to 30 V DCT to
"7 V DC to 100 V DC";

c) [cleaning requirements changed from a minimum of five cycles of cleaning to a minimum of
three cycles of cleaning;

d) [moderate humidity requirements deleted;
e) [figures replaced with generic drawings.

The text of this International Standard is based on the following documents:

Draft Report on voting

101/718/FDIS 101/721/R\D

Full information on the voting for its approval can be found in the report on voting indicated in
thelabove table.

Theg language used for the development of this International Standard is English.

Thig document was drafted in accordance’with ISO/IEC Directives, Part 2, and developed in
acdordance with ISO/IEC Directives, Part\1 and ISO/IEC Directives, IEC Supplement, available
at fvww.iec.ch/members_experts/refddCs. The main document types developed by IEC |are
degcribed in greater detail at www,iec.ch/publications.

A lipt of all parts in the IEC 61340 series, published under the general title Electrostatics, fan
be found on the IEC website;

Thg committee has degcided that the contents of this document will remain unchanged until|the
stability date indicated on the IEC website under webstore.iec.ch in the data related to |the
specific document.. At this date, the document will be
¢ Jreconfirmed,
e |withdrawn, or

e [revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61340 provides test methods for evaluating the electrical resistance of
garments that contain surface conductive or dissipative components or materials used in the
electronics industry for the control of electrostatic discharge. This document defines procedures
for measuring electrical resistance, including a system resistance test for garments that provide
a ground path for personnel.

Clothing made from synthetic fibres is a common source of electrostatic charge. Wearing an
appropriate static control garment over personnel clothing can minimize the effect of this

chdrge. To effectively control electrostatic charges of the static control garments and effecti

shi
gro

Thr

a)

Res

apg
ele

Id the electrostatic field of personnel clothing, the static control garment should
Linded.

ce categories of garments are considered in this document.

A static control garment-may can suppress or otherwise affect an electric/field from cloth
worn underneath the garment without being attached to ground: However, with
grounding, a charge-may can accumulate on conductive or dissipative elements d
garment, if present, resulting in a charged source.

A groundable static control garment-may can provide a highér level of suppression w
the lower resistance fabric is connected to ground.

A groundable static control garment system provides ‘@ ground path for a person
suppresses the electrical field from clothing worn underneath the garment and also bo
the skin of the wearer to an identified ground_ pdth. Groundable static control garni
systems-may can also be used in conjunctiom)with a continuous or constant monito
system in a manner similar to those used in continuous monitoring of wrist straps in an B
protected area (EPA).

istive characterization is only one aspectto consider in evaluating garments for any spe
lication. To fully characterize a garment, it can be necessary to take into considera
ctrical field attenuation, static decay, peak voltage, residual voltage and triboeleg

charging-may-need-to-be-considered."Other attributes related to applications and environme
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h as cleanroom compatibility;.-chemical and fire resistance, should be evaluated in
ment selection process but-are beyond the scope of this document.
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ments constructed from fabrics made with fibres that are not surface conductive but-

pression when cennected to ground, are not specifically measured by the methods provi
his document. This being the case, some garment fabrics and construction-may can a
surface voltage accumulation and charge transfer to occur which-may can be detrimentz
Ctronic items.

rnate) methods for evaluating the electrostatic properties of garments are described

have other related-properties that impart some level of electrostatic charge dissipatiorP or
]
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7§/61340-4-2 [1]1.

1

Numbers in square brackets refer to the Bibliography.
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1

Thi

garments used for static control applications. These test methods can be used for gvalua

out
sur

NOTE It is possible that the test methods defined in this document-may will not be able to‘'measure materials

buri

Thg resistance point-to-point test method tests the electrical resistance between the

sle
co
as

An
gar

Sta
the

to-groundable point test method, as well as-a’system test to determine the resistance from

per

A Qand resistance measurement test is provided in IEC 61340-4-6 which can be used

gar

band.

Theg system test with a person wearing a groundable static control garment system includes

gro

2

The following’documents are referred to in the text in such a way that some or all of their con

ELECTROSTATICS -

Part 4-9: Standard test methods for specific applications —
Garments — Resistive characterization

Scope

5 part of IEC 61340 provides test methods for measuring the electrical resistance

br garments that are homogenously conductive or homogeneously dissipative, or that uti
ace conductive or surface dissipative components or elements.

bd conductive layers.

ves, any two panels or any two-ermere electrically interconnected components of the st
trol garment, including the electrical resistance across the seams and cuffs of the garm
hpplicable.

alternate sleeve-to-sleeve test method is—aHewed (described, using clamps to han
ment.

fic control garments that electrically bond to the wearer and provide a path to ground fi
wearer are evaluated using the resistance point-to-point test method, the resistance pdg

son through the garment to the groundable point of the garment system.

ments so equipped with cuffs that are intended to perform the same function as a wrist st

Lind cord that connects to the groundable point of the garment.

Normative ‘references

of
ing
lize

with

two
atic
ent

om
int-
the

for
rap

the

ent

constitutes requirements of this document. For dated references, only the edition cited appljes.

For| .Undated references, the latest edition of the referenced document (including

any

am

Admantialanaliac
CTTUTITCTTIS T apPpPTmT Sy

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-030: Particular requirements for equipment having testing or measuring
circuits

IEC 61340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistance and
resistivity of solid-ptarrar materials used to avoid electrostatic charge accumulation
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IEC 61340-4-6, Electrostatics — Part 4-6: Standard test methods for specific applications — Wrist
straps

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |IEC Electropedia: available at https://www.electropedia.org/

e |[ISO Online browsing platform: available at https://www.iso.org/obp

3.1
acdeptance testing
tes{ing used to confirm to users that products delivered are substantiallynthe same as |the
samples used to qualify products

3.2
gariment system
any| electrically interconnected components of a static control apparel

3.3
point-to-point resistance
res|stance measured from one point to another on thé surface of the same panel or two diffefent
parels of a garment

Notg 1 to entry: Point-to-point resistance is expressed,in*Q.

3.4
static control garment
personnel garment that is designed for electrostatic charge control

3.5
product qualification
tes{ing used to confirm that-products comply with the requirements of an ESD control progfam
or gther specification

3.6
groundable static control garment
garment that.exhibits an electrical resistance from point-to-point and from any point or pane| on
the|garment-to the groundable point on the garment

Notg 4 to’entry: The groundable point-may can be a cuff contact to the wearer's skin or a separate dedicpted

grounetreg-potrt-econneetor

3.7

groundable static control garment system

system whereby a garment that is used to establish the primary ground path for a person to the
groundable point of the garment and the connection of the garment to ground, typically through
a grounding cord

Note 1 to entry: h i i Atk A i
control-garments. The garment is a groundable statlc control garment as deflned in 3 6, W|th addltlonal features to
enable grounding of the wearer.
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4 Atmosphere for conditioning and testing

4.1+—General

The following requirements supersede any other specification relating to the atmosphere for
conditioning and testing that-may can be given in one or more of the documents referred to in
this document.

Unlessothrerwiseagreed—theatmosphere-forconditioning—s stirrefo =y ons
atlpw-humidity shall be at a temperature of 23 °C + 2 °C and 12 % + 3 % relative humidity\ The

conditioning time prior to testing shall be at least 48 h. /1

5 |Equipment and materials

5.1 Resistance measurement apparatus
5.1|1 General

Elertrical equipment for measurement shall coniply with the safety requirements of IEC 6101(0-1
and IEC 61010-2-030. The measurement apparatus, called the meter, whether it is a single
mefer or collection of instruments, shall be capable of the following.

5.1|2 Product qualification

Thg meter shall have a circuit-voltage while under load of-480\{+£5%} (100 £ 5) V|for
megasurements of 1,0 x 108-Q and above, and-10-V{+5%) (10 + 0,5) V for measurements-ess
thah-10x10%Q from 1,0-x 104 Q to 1,0 x 108 Q. The meter shall have an open circuit or urlder
loadl voltage of (10 + 8:3) V) for measurement from 1,0 x 103 Q to 1,0 x 104 Q. |2

The meter shall be capable of making measurements from 1,0 x 103 Q to 1,0 x 1012 Q.

5.1]3  Acceptance testing

Theg product qualification meter-may can be used for acceptance testing or the following:

The meter shall have an open circuit voltage of 400-V/(+5-%} (100 + 5) V for measurements of
1,0 x 106 Q and above, and-10-\/{+5-%) (10 + 0,5) V for measurements less than 1,0 x 106 Q.

The meter shall be capable of making measurements from 1,0 x 103 Q to 1,0 x 1012 Q.

In case of disagreement, the meter used for product qualification-will shall be used to resolve
any disputes.

5.1.4 Ohmmeter for testing personnel ground path

Integrated tester or meter, whether it is a single meter (ohmmeter) or a collection of instruments
that are capable of measuring from 5,0 x 104 Q to at least 1,0 x 108 Q with a test voltage from
7V DC to-30 100 V DC open circuit. If the test voltage exceeds 60 V DC, or 35V DC in wet



The two humidity conditions are reduced to one. The low humidity condition is considered the worst case situation.

Tolerance is replaced with values instead of percentages.
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locations, the additional safety limits for current and capacitive charge specified in IEC 61010-1
shall be applied.

Both test leads should be capable of being isolated from ground. AC line-powered resistance
measuring devices-may can give erroneous results due to undefined ground paths. Battery
powered equipment is recommended.

5.2 Resistance measurement electrodes

5.2.1 Cylindrical electrodes

A cylindrical 2,5 kg = 0,25 kg—rubber electrode with a diameter of—65-mm+05mm
63,p mm £ 1 mm, having a contact of electrically conductive material with a Shore-A~{{RHD}
durpmeter hardness between 50 and 70. The resistance between two electrodes should be less
thah 1,0 x 103 Q when measured at 10 V on a metallic surface.

5.2{2 Clamps/ or electrodes

Theg clamps/ or electrodes shall consist of two flat electrically conductive plates (e.g. stainless
stegl) with a dimension of approximately 50 mm x 25 mm each. The glatp/clamps or electrodes
shdll be electrically conductive with sufficient compression force™o retain and suspend |the
garment. See Figure 7.

5.2{3 Cuff test fixture

A test fixture comprising an insulative stand and twe'stainless steel cylinders—approximately
(25[0 + 0,5) mm in diameter, with one cylinder fixed to-the stand directly above the second. The

second cylinder-wilbweigh-approximately6:-4+t+kegshall have a mass of (0,11 £ 0,01) kg anfd is

mounted in a slot in the stand that allows free wertical movement. See Figure 10.

5.214 Hand-held electrode

A hpnd-held electrode, for example stainless steel, brass, copper or other suitable metal ropund
or fubular stock, approximately 26 mm in diameter and 75 mm or greater in length, Wwith
proyision for connection to the meter (such as a banana plug receptacle or screw connector)
attgched to one end of the cylinder. See Figure 11.

5.3| Support surface
5.3]1 Insulative support surface

An |nsulative stirface when used for specimen support shall have a surface resistance of greater
thap 1,0 x #0%2°Q when measured in accordance with IEC 61340-2-3. The insulative surface
shdll be large enough to accommodate the entire garment when it is laid out flat.

5.3{2 Insulative sleeve inserts

Two pieces of insulative material meeting the requirements of 5.3.1 cut into approximately
75 mm by 152 mm strips to slide into the sleeves (and cuffs if so equipped) of garments under
test to isolate one side of the sleeve from the other.

5.3.3 Insulative hangers

The points to which the clamps described in 5.2.2 holding a garment under test shall be isolated
from ground by a resistance greater than 1,0 x 1012 Q when measured with an instrument
meeting the requirements of 5.1.3. Insulating thread-may can be used for this purpose.
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6 Test procedure

6.1 Sample preparation

6.1.1 General

Galfments can have a temporary finish on them, either a residue from procesgifng treatmentg or
deljperately applied by garment manufacturers, that can reduce electrical“resistance. Sjch
finighes shall be removed before proper evaluation of the long-term praoperties of garments fan
be made. This can be achieved by processing garments through a mipimum of three cycleg of
the| garment manufacturer's specified or user defined cleaning _process, prior to performing
labpratory tests. |3

Theg person performing the tests should examine the garment's’construction and make a general
skefich showing separate front and back panels used, t§)fabricate the garment. Number |the
panels for measurement identification purposes from-No. 1 to No. n. Identify the sleeves and
cufis as left and right. The groundable points, if they exist, should be shown on the sketch. The
skeftch should accompany the test results to become part of the test report.

6.1]2 Number of samples

Tedt a minimum of three samples for eagh style and manufacturer when using this test method
for gualification.

6.2 Humidity requirements

For| product qualification, resistance point-to-point, resistance point-to-groundable point gnd
cuff measurements shall .be conducted at-twe humidity conditions according to Clausg 4.
Humidity conditioningfer product qualification of the groundable static control garment sysiem
is gptional and-may ‘ean require a walk-in environmental chamber.

s-shown-that low-and-moderate - humidityv
AaS-ShownRthattowahRamoaerateRtaity

condition o-not-have-aconseaguential-imbact
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6.3| Test procedures

6.3~ _General

Subclause 6.3 defines the test methods for measuring the electrical resistance of garments. It
includes a resistance point-to-point test and a resistance point-to-groundable point test. The
described test procedures-may can be used for product qualification and acceptance testing. A
system test for a garment that provides a path to ground from a person while being worn is also
described.

6.3.2 Resistance point-to-point
6.3.2.1 Panel-to-panel

Precondition the test samples according to 6.2 as required. Place the garment on an insulative
support surface as described in 5.3.1. Place the garment with the front panels opened and laid
out as flat as possible (it is possible that larger garments such as overalls-may will not allow



Requirement for washing cycles before testing is included. This is to ensure any temporary finish on the garment is removed.
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this completely). Place the insulative sleeve inserts from 5.3.2 into each sleeve (including the
cuff, if so equipped, or leg cuffs of an overall) of the garment under test. Attach test leads from
the resistance measuring apparatus (meter) to the electrodes defined in 5.2.1. Place one
electrode on a panel of the sample. Place the second electrode on another panel of the same
sample. Ensure the panels are on the insulative support surface and do not touch any other
part of the garment. Apply 10 V and observe the reading after-45 5 s. If the reading is less than
1,0 x 108 Q, record the value. If the reading is greater than or equal to 1,0 x 106 Q, apply 100 V
for a minimum of 15 s (or until reading stabilizes) and record the results. Switching the test
voltage to 100 V can result in a resistance reading of less than 1,0 x 106 Q. When this occurs
the reading made with the 100 V test voltage shall be recorded. Repeat for all electrically
interconnected components and panels as well as exterior cuff-to-cuff and sleeve-to-sleeve,
making sure that the electrodes are directly above the insulative inserts (see Figure 1, Figufe 2
and Figure 3). Resistance point-to-point measurements can give variable results depeading on
the|arrangement of the garment under test and location of electrodes on it. For qualification
tes{ing, at least three measurements shall be made with the garment arrangementand electrpde
location re-arranged between each measurement. The result is the highest 6f the tHree
megsured values 4. Repeat for all test samples.

6.3{2.2 Interior cuff-to-cuff

Some garments—may can have an insulative exterior and conductive interior of the cuff or
incorporate a wrist strap band or another wrist bonding mechanism or device. Precondition|the
tes{ samples according to 6.2 as required. Insert the measurement electrodes inside the clffs
or wrist bonding devices (see Figure 4 and Figure 5). Apply~10V and observe the reading after
15 § s. If the reading is less than 1,0 x 108 Q, record the yalue. If the reading is greater thah or
eqyal to 1,0 x 108 Q, apply 100 V for a minimum of 15¢s (or until reading stabilizes) and redord
the[results. Switching the test voltage to 100 V capsresult in a resistance reading of less than
1,0[x 108 Q. When this occurs, the reading made:wfth the 100 V test voltage shall be recorded.
Repeat for all test samples.

6.3{2.3 Hanging clamp sleeve-to-sleéve

Prelcondition the test samples according'to 6.2 as required. Hang the garment from each slegve
with electrically isolated clamps (see Figure 6). Place the clamps so that they connect [the
exterior and the mterlor of the cuff. The re3|stance measurement shaII be made by-applying
thefy : ve} attaching a
tes Iead to one clamp and attachlng the other test Iead to the other clamp Apply 10 V and
obgerve the reading after-155 s. If the reading is less than 1,0 x 108 Q, record the value. If|the
reafing is greater than\or equal to 1,0 x 108 Q, apply 100 V for a minimum of 15 s (or yntil
reafling stabilizes)-and record the results. Switching the test voltage to 100 V can result |n a
res|stance reading'ef less than 1,0 x 108 Q. When this occurs, the reading made with the 100 V
tes{ voltage shalfbe recorded. Repeat for all test samples.

6.3(3 Resistance point-to-groundable point

Precandition the test samples according to 6.2 as required. Place the garment with the front
panels opened and laid out as tlat as possible (it i1s possible that larger garments such as
overalls—may will not allow this completely) on an insulative support surface as described
in 5.3.1. Use one electrode as described in 5.2.1 connected to-the-peositive one test lead of the
meter. Place the insulative sleeve insert from 5.3.2 into each sleeve of the garment under test.
Place the electrode on a cuff (er-inside-as-described-in-6-3-2.2 see 6.3.2.2 for interior cuff-to-
cuff measurements), sleeve (directly above the insulative insert) or panel. Connect the-regative
other test lead of the meter to the garment groundable point. Apply 10 V and observe the
reading after-45 5 s. If the reading is less than 1,0 x 108 Q, record the value. If the reading is
greater than or equal to 1,0 x 106 Q, apply 100 V for a minimum of 15 s (or until reading
stabilizes) and record the results. Switching the test voltage to 100 V can result in a resistance
reading of less than 1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage
shall be recorded. If cuffs are designated as groundable points, measurements shall be made
between sleeves and cuffs or between panels and cuffs; see 6.3.2.2 for cuff-to-cuff



Multiple measurements are added to ensure that the testing does not have any errors. Garments may not always make good contact with the electrodes.
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measurements. Repeat for all panels, sleeves and cuffs and groundable points (see Figure 8

and

Figure 9). Repeat for all test samples.

6.3.4 Cuff measurements

IEC 61340-4-6 provides test methods for the evaluation of wrist strap bands and cuffs. These
methods-may can be adapted for use in testing garment cuffs or any wrist strap cuff type
grounding mechanism that-may can be part of a garment and used to bond to the skin of the
wearer. The band resistance test procedure described in IEC 61340-4-6-may shall be used to
measure the interior resistance of the garment cuff or wrist strap grounding mechanism (see

Fig

re 10)
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wearer's resistance as part of the total system résistance (see Figure 11 and Figure 12).
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E Some garments can be used in conjunction with resistance continuous monitoring systems. Garménts' of]
can have one cuff that provides the skin contact for personnel grounding, and the other cuff is used far monitd
blectrical continuity between the garment and the wearer. The two cuffs are isolated electrically ffem each d
is type of garment. The manufacturer can be contacted for assistance in measuring this type.of garment.

5 Groundable static control garment system

rs of this document should ensure that garments tested in this-procedure meet
Linding requirements at the lowest humidity levels experienced in. their facility.

5 procedure verifies the resistance path from a person wearing the garment, through
y-garment cuff contacts or wrist strap cuff type grounding mechanism to the gro
nination point of the garment grounding wire. Testingdn\a controlled environment is n
Llirement of this subclause. Personnel shall wear the@arment under test for a minimun
min prior to testing.

5 test is conducted with the meter described in5.1.4. This test includes the ground cord

can be performed using a proprietary_integrated tester (Figure 12) or resistance mete

ilar specification (Figure 11). Connect the grounding point of the garment to the tester us
ground cord. Contact is made to the {ester via a push button, contact plate (on the integr3
er, Figure 12) or a hand-held elec¢trode (Figure 11). Apply the test voltage and record
ilt.

Product qualification

le 1 describes thestest required, based on the garment that is being qualified. For m
rmation on garpments, see Annex A.
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Garment type

Qualification testing
required

Options to comply with testing requirements

Resistance point-to-point
(see 6.3.2)

Interior cuff-to-cuff (see 6.3.2.2) — only~egdtired if exterio
of cuff is insulative and interior is condtetive

Static control
gagment Panel-to-panel (see Hanging clamp sleeve-to-sleeve((s€e 6.3.2.3) — can be uded
6.3.2.1) — all garments as an alternative to panel-to-pahetor interior cuff-to-cuff
testing
Resistance point-to-point | Interior cuff-to-cuff (see 6¥3)2.2) — only required if exterio
(see 6.3.2) of cuff is insulative and ipterior is conductive
Panel-to-panel (see Hanging clamp sleevé&-to-sleeve (see 6.3.2.3) — can be uded
Grpundable static 6.3.2.1) — all garments as an alternative~{d panel-to-panel or interior cuff-to-cuff

co

trol garment

testing

Resistance point-to-
groundable point (see
6.3.3)

Cuff meastements (see 6.3.4) — can be used as an
alternatiVie to the method described in 6.3.2.2 when
measing resistance point-to-groundable point

Resistance point-to-point
(see 6.3.2)

Panel-to-panel (see
6.3.2.1) — all garmenfts

Interior cuff-to-cuff (see 6.3.2.2) — only required if exterio
of cuff is insulative and interior is conductive

Hanging clamp sleeve-to-sleeve (see 6.3.2.3) — can be ug
as an alternative to panel-to-panel or interior cuff-to-cuff

Grpundable static testing
coftrol garment
sygtem Resistance point=to- Cuff measurements (see 6.3.4) — can be used as an
groundable-point (see alternative to the method described in 6.3.2.2 when
6.3.3) measuring resistance point-to-groundable point
Total.system resistance
(see 6:3.5)
8 |Reporting
Regofd all resistance values. Record the voltage levels, relative humidity and temperature| for
ea h tact carmnla Dan~rd tha v ~AF oot At ond AnA oot Aot SCC ’I\‘nncx B fc: an

T TC ot oarTPTeT

RO COTTt ety PO tC ot COoTpTm Tt o o T TUaOT o tC ot UatCr

example of a data collection sheet with sketches.


Table 1 is updated to define the testing methods for each garment type. It lists the sections where the test procedures are located in the document and options to meet the requirements.
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Insulative sleeve inserts

IEC

‘\\O
Figu,rg‘l — Test set-up — Resistance point-to-point
(sIeev@-Sleeve procedure with insulative sleeve inserts) .
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Drawings are updated to show generic garments and meters.
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@ﬁre 2 — Test set-up — Resistance point-to-point
Qinsulative sleeve insert inserted into sleeve detail)
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xO
Figure 3 \h'est set-up — Resistance point-to-point
(panel-to- @\}el procedure with insulative support surface)
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Figure 4 — T%Qt set-up — Resistance point-to-point
(cuff-to-c\u\&’#rocedure i i i )
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Figure 5 — Test set-up — Resistance point-to-point
(electrode inserted into cuff detail)
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Figure 6 — Test set-up — Resistance point-to-point
(hanging clamp sleeve-to-sleeve procedure)
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All dimensions are nominal

Test lead connection ! and in millimetres

!
i

Clamp — Electrically conductive .

A RSN T
T
__qi:{ﬁ’\;f — T T 1
— N _— A ~__| Electrode 1
%_F__%" e ,.:_ﬁ——-—’ (e.g. stainless steel)
S e
I e G
‘(‘—\_‘.‘ .1 . .,_.f-»“"-
I ‘1 1
| Electrode 2

Ll (e.g. stainless steel)

Figure 7 — Clamps/ or electrodes for hanging garment test
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Electrode inside of cuff

Garment ground point

IEC

Figur =~ Test set-up — Resistance point-to-groundable point
(cuff-to-groundable-point procedure with insulative sleeve inserts)
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Electrode directly over

Garment groundable point

\j: IEC
O
Figure 9 —.'l(;%t set-up — Resistance point-to-groundable point
(sIeeve-to-@su’ndable-point procedure with insulative sleeve inserts)
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IEC 61340-4-6 cuff test fixture Garment, cuff testing fixture and instrument
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Figure 10 — Groundable 'garment cuff test
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IEC

IEC

Figure 12 — Test set-up — Groundable static control garment system resistance
(groundable garment in combination with a person using an integrated tester)
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Table A.1 provides a list of garment types and resistance values.
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Annex
(informat

A
ive)

Garment types and resistance values

Table A.1 — Garment types and resistance values

accordance with
IEC 61340-4-6

Recommended
Common industry description/Use of garment system Garment type Test procedure resistande
values
Garents with some electrical field suppression properties |[Static control Resistance point- | < 15¢’x 10" Q
garment to-point
Garments with a designated groundable point Groundable Resistance point- <1,0x109Q
static control to-point and
garment resistance _point-
to-groundable
point
Garnent in continuous electrical path with a person; Groundable Resistance point- <1,0x109Q
however, not the primary ground path static control to-point and
garment resistance point-
to-groundable
point
Gropnded with dual paths to ground via continuous Groundable Resistance point- <1,0x10yQ
morlitoring equipment that requires two separate paths to stati€/control to-point and
groynd garment system |resistance point-
(garment in to-groundable
combination with |point
person) - ]
Integrated wrist <3,5x101Q
strap in
accordance with
IEC 61340-4-6
Gropnded through a single wire constant monitor system Groundable Resistance point- | < 1,0 x 10 Q
static control to-point and
garment system |resistance point-
(garment in to-groundable
combination with [point
person) - ]
Integrated wrist <3,5%x101Q
strap in
accordance with
IEC 61340-4-6
Garnent used as primary grounding path for personnel Groundable Resistance point- | < 1,0 x 10 Q
static control to-point and
garment system |resistance point-
(garment in to-groundable
combination with [point
person) - ]
Integrated wrist <3,5x101Q
stran in

The values in Table A.1 are for information only. For required limits see the latest edition of
IEC 61340-5-1 [2].
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Annex B
(informative)

Data collection sheet (example)

GARMENT EVALUATION TEST Test conditions and equipment? Report N°
Resistive characterization ) M Condition Condition two
Environment one (C1) Low (C2)
Manufacturer:
Style: Humidity
Progluct N°: Temperature
Progedure: Electrode
Date: Equipment
Voltage

STATIC CONTROL GARMENT

Sample N° Sample’N® Sample NP
Med- Mead< Meod-
erate |Low C2| erate |Low C2| erate |Lew C2
C1 €1 C1

GROUNDABLE STATIC CONTROL GARMENT
Point- | Med- Mod- Mod-
@ to- erate |Low C2| erate |Low C2| erate [LowC2
ground C1 C1 C1
1-G4
2-G4
= |3-c4
G1 and G3: 4 - G4

Cuff o/wrist strap type grounding mechanism

G2 hnd G4

Ground cord type grounding mechanism

@ Only one condition is required.
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GROUNDABLE STATIC CONTROL GARMENT
5-G4
5-G2
4-G2
3-G2

2-G2

1-G2
GROUNDABLE STATIC CONTROL GARMENT SYSTEM

Cuff to

Interior |Exterior| Interior |Exterior| Interior {Extgrior
ground

G1-G2

G3-G4

Person
to Right Left Right Left Right Lgft
ground

IEC

G1 and G3:
Cuff or wrist strap type grounding mechanism

G2 aAnd G4:

Ground cord type grounding mechanism

TEST CONDITION AMBIENT Comments: _

Humidity:

Tenmperature:

Tesf equipment:

Submitted by:
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List of comments
1  The two humidity conditions are reduced to one. The low humidity condition is considered
the worst case situation.

2 Tolerance is replaced with values instead of percentages.

3 Requirement for washing cycles before testing is included. This is to ensure any temporary
finish on the garment is removed.

4 rvultiptemeasurements are addedto ensure that the testing does not rave any errprs.
Garments may not always make good contact with the electrodes.

5 | Table 1 is updated to define the testing methods for each garment type. It lists the-sectipns
where the test procedures are located in the document and optionscte® meet [the
requirements.

6 | Drawings are updated to show generic garments and meters.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-9: Standard test methods for specific applications —
Garments — Resistive characterization

024

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization~comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to pronote internatipnal

¢o-operation on all questions concerning standardization in the electrical and electronic fieldsy To this end
in addition to other activities, IEC publishes International Standards, Technical Specifications,) I'echnical Rep

and
brts,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC(Publication(s)"). Their

reparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt

with

ay participate in this preparatory work. International, governmental and non-goverpmental organizations liaising

ith the IEC also participate in this preparation. IEC collaborates closely with thé\International Organizatio

h for

$tandardization (ISO) in accordance with conditions determined by agreement betfween the two organizatiors.

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internatipnal
¢onsensus of opinion on the relevant subjects since each technical committee has representation from all

interested IEC National Committees.

I[EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal

Committees in that sense. While all reasonable efforts are madé_to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

IEC
any

IIh order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
fransparently to the maximum extent possible in their national and regional publications. Any divergence between
gny |IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the Idtter.

I[EC itself does not provide any attestation of cénformity. Independent certification bodies provide conformity

gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

\Il users should ensure that they have the,latest edition of this publication.

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts

any

and

embers of its technical committées. and IEC National Committees for any personal injury, property damage or

¢ther damage of any nature Wwhatsoever, whether direct or indirect, or for costs (including legal fees)
¢xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other

and
IEC

\ttention is drawn to_the\Normative references cited in this publication. Use of the referenced publications is

indispensable for thelcarrect application of this publication.

I[EC draws attention”to the possibility that the implementation of this document may involve the use o
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent righ
espect theréof~As of the date of publication of this document, IEC had not received notice of (a) patent(s),

(a)
S in
hich

ay be required to implement this document. However, implementers are cautioned that this may not reprefsent
fhe latest-information, which may be obtained from the patent database available at https://patents.iec.ch.
ghall hot be held responsible for identifying any or all such patent rights.

IEC

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) IEC 61010-1 and IEC 61010-2-030 added as requirements for measurement equipment;

b) testing voltage range for personnel ground path changed from "7 V DC to 30 V DC" to

"7V DCto 100 V DC"
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c) cleaning requirements changed from a minimum of five cycles of cleaning to a minimum of
three cycles of cleaning;

d) moderate humidity requirements deleted;
e) figures replaced with generic drawings.

The text of this International Standard is based on the following documents:

Draft Report on voting

101/718/FDIS 101/721/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
thelabove table.

Theg language used for the development of this International Standard is English:

Thi$ document was drafted in accordance with ISO/IEC Directives, Part.2,-and developed in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC.Supplement, availgble
at yvww.iec.ch/members_experts/refdocs. The main document typesxdeveloped by IEC jare
dedcribed in greater detail at www.iec.ch/publications.

A lipt of all parts in the IEC 61340 series, published under the-general title Electrostatics, pan
be found on the IEC website.

Thg committee has decided that the contents of this,document will remain unchanged until|the
stability date indicated on the IEC website under_webstore.iec.ch in the data related to |the
spelcific document. At this date, the document wilkbe
e [reconfirmed,

e |withdrawn, or

e [revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
thpt it contains colours which are considered to be useful for the correct understanding
oflits contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61340 provides test methods for evaluating the electrical resistance of
garments that contain surface conductive or dissipative components or materials used in the
electronics industry for the control of electrostatic discharge. This document defines procedures
for measuring electrical resistance, including a system resistance test for garments that provide

ag

round path for personnel.

Clothing made from synthetic fibres is a common source of electrostatic charge. Wearing an
appropriate static control garment over personnel clothing can minimize the effect of this

charge. To effectively control electrostatic charges of the static control garments and effecti

shi
gro

Three categories of garments are considered in this document.

a)

c)

Registive characterization is only one aspectto consider in evaluating garments for any spe
apglication. To fully characterize a garment, it can be necessary to take into considera

ele

co
pro

Ganments constructed from fabrics made with fibres that are not surface conductive but
have other related proeperties that impart some level of electrostatic charge dissipation
suppression when canhected to ground, are not specifically measured by the methods provi

in t
sur
ele

Alts
IEC

1

chﬂ‘rging. Other attributes related “to applications and environments, such as cleanrg

Id the electrostatic field of personnel clothing, the static control garment should
Linded.

A static control garment can suppress or otherwise affect an electric field-from clothing W
underneath the garment without being attached to ground. However, \without groundin
charge can accumulate on conductive or dissipative elements of.a garment, if pres
resulting in a charged source.

A groundable static control garment can provide a higher level of suppression when
lower resistance fabric is connected to ground.

A groundable static control garment system provides ‘@ ground path for a person

suppresses the electrical field from clothing worn underneath the garment and also bo
the skin of the wearer to an identified ground_ pdath. Groundable static control garm
systems can also be used in conjunction with @centinuous or constant monitoring sys
in a manner similar to those used in continuous monitoring of wrist straps in an E
protected area (EPA).

ctrical field attenuation, static decay, peak voltage, residual voltage and triboeleg

patibility, chemical and fire*resistance, should be evaluated in the garment selec
Cess but are beyond the scope of this document.

his document. “Fhis being the case, some garment fabrics and construction can allow
ace voltage~accumulation and charge transfer to occur which can be detrimenta
ctronic items.

rnate) methods for evaluating the electrostatic properties of garments are describeg

ely
be

orn
), a
Ent,

the

hat
nds
ent
em
SD

ific
ion
tric
om
on

can
or
Hed
for

to

TS61340-4-2 [1].

Numbers in square brackets refer to the Bibliography.
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1

Thi
gar
out
sur

NOTE Itis possible that the test methods defined in this document will not be able to measure)materials with by

con

Thg resistance point-to-point test method tests the electrical resjstance between the
slegves, any two panels or any two electrically interconnected components of the static con

garment, including the electrical resistance across the seams ‘and cuffs of the garment
apglicable.
An plternate sleeve-to-sleeve test method is described, using clamps to hang a garment.

Sta
the

to-groundable point test method, as well as a system test to determine the resistance from

per

A hand resistance measurement test’is provided in IEC 61340-4-6 which can be used
Mments so equipped with cuffs thatare intended to perform the same function as a wrist sfrap
band.

gar

Thg system test with a person'wearing a groundable static control garment system includes

gro

2

Thgq following:documents are referred to in the text in such a way that some or all of their con
constitutes.requirements of this document. For dated references, only the edition cited appl
Forl undated references, the latest edition of the referenced document (including

am

ELECTROSTATICS -

Part 4-9: Standard test methods for specific applications —
Garments — Resistive characterization

Scope

5 part of IEC 61340 provides test methods for measuring the electrical resistance
ments used for static control applications. These test methods can be used for gvalua
br garments that are homogenously conductive or homogeneously dissipative, or.that uti
ace conductive or surface dissipative components or elements.

uctive layers.

fic control garments that electrically bond to the/wearer and provide a path to ground f
wearer are evaluated using the resistance point-to-point test method, the resistance po

son through the garment to the groundablé’ point of the garment system.

Lind cord that connects to the groundable point of the garment.

Normative réferences

bndments) applies.

of
ing
ize

ried

two
trol
as

om
int-
the

for

the

ent
es.
any

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-030: Particular requirements for equipment having testing or measuring
circuits

IEC 61340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistance and
resistivity of solid materials used to avoid electrostatic charge accumulation

IEC 61340-4-6, Electrostatics — Part 4-6: Standard test methods for specific applications — Wrist
straps
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

acdeptance testing
tesfing used to confirm to users that products delivered are substantially the same"as [the
samples used to qualify products

3.2
garment system
any] electrically interconnected components of a static control apparel

3.3
point-to-point resistance
res|stance measured from one point to another on the surface’of-the same panel or two diffefent
panels of a garment

Notg 1 to entry: Point-to-point resistance is expressed in Q.

3.4
static control garment
personnel garment that is designed for electrestatic charge control

3.5
product qualification
tes{ing used to confirm that products comply with the requirements of an ESD control progfam
or gther specification

3.6
groundable static control garment
garment that exhibits-an:electrical resistance from point-to-point and from any point or pane| on
the|garment to the-groundable point on the garment

Notg 1 to entry: /The groundable point can be a cuff contact to the wearer's skin or a separate dedicated grounding
point connector:

undable static control garment system
systeti—wrereny-a-garmerttina is—tsedto-establishtheprimaryground-pa ofaPp 6 e'the
groundable point of the garment and the connection of the garment to ground, typically through
a grounding cord

Note 1 to entry: The garment is a groundable static control garment as defined in 3.6, with additional features to
enable grounding of the wearer.

4 Atmosphere for conditioning and testing

The following requirements supersede any other specification relating to the atmosphere for
conditioning and testing that can be given in one or more of the documents referred to in this
document.
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Unless otherwise agreed, the atmosphere for conditioning and testing for laboratory evaluations
shall be at a temperature of 23 °C £ 2 °C and 12 % = 3 % relative humidity. The conditioning
time prior to testing shall be at least 48 h.

5 Equipment and materials

5.1 Resistance measurement apparatus

511 General

Elegtrical equipment for measurement shall comply with the safety requirements of IEC 6101
and IEC 61010-2-030. The measurement apparatus, called the meter, whether it is_a\sir
mefer or collection of instruments, shall be capable of the following.

5.1]2 Product qualification

Thg meter shall have a circuit voltage while under load of (100 £ 5) V forimeasurements
1,0|x 108 Q and above, and (10 * 0,5) V for measurements from 1,0 x 104 Q to 1,0 x 10¢
Thg meter shall have an open circuit or under load voltage of (10 £10;5) V) for measuren
from 1,0 x 103 Q to 1,0 x 104 Q.

Thd meter shall be capable of making measurements from 1,0°x/103 Q to 1,0 x 1012 Q.
5.1]3  Acceptance testing

Theg product qualification meter can be used for acceptance testing or the following:

Thg meter shall have an open circuit voltage of(100 + 5) V for measurements of 1,0 x 10
and above, and (10 + 0,5) V for measurements less than 1,0 x 106 Q.

Thg meter shall be capable of making.fmeasurements from 1,0 x 103 Q to 1,0 x 1012 Q.

In qase of disagreement, the meter used for product qualification shall be used to resolve
disputes.

5.1{4 Ohmmeter for.testing personnel ground path

Intggrated tester or-meter, whether it is a single meter (ohmmeter) or a collection of instrume
that are capabletof measuring from 5,0 x 104 Q to at least 1,0 x 108 Q with a test voltage f
7 V| DC to 100V DC open circuit. If the test voltage exceeds 60 V DC, or 35V DC in

loc
sh

tions, theyadditional safety limits for current and capacitive charge specified in IEC 6101
Il be applied.

Bot

0-1
gle

5 of

ent

any

nts
om
wet
0-1

test leads should be capable of being isolated from ground. AC line-powered resista

ce

measuring devices can give erroneous results due to undefined ground paths. Battery powered
equipment is recommended.

5.2

Resistance measurement electrodes

5.2.1 Cylindrical electrodes

A cylindrical 2,5 kg + 0,25 kg electrode with a diameter of 63,5 mm = 1 mm, having a contact
of electrically conductive material with a Shore-A durometer hardness between 50 and 70. The
resistance between two electrodes should be less than 1,0 x 103 Q when measured at 10 V on
a metallic surface.
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5.2.2 Clamps or electrodes

The clamps or electrodes shall consist of two flat electrically conductive plates (e.g. stainless
steel) with a dimension of approximately 50 mm x 25 mm each. The clamps or electrodes shall
be electrically conductive with sufficient compression force to retain and suspend the garment.
See Figure 7.

5.2.3 Cuff test fixture
A test fixture comprising an insulative stand and two stainless steel cylinders (25,0 £ 0,5) mm
in diameter. with one cylinder fixed to the stand directly above the second. The second cylinder
shdll have a mass of (0,11 £ 0,01) kg and is mounted in a slot in the stand that allows free
verfical movement. See Figure 10.
5.2{4 Hand-held electrode

A hpnd-held electrode, for example stainless steel, brass, copper or other suitable metal round
or tubular stock, approximately 25 mm in diameter and 75 mm or greater in length, with
proyision for connection to the meter (such as a banana plug receptacle“or screw connectfor)
attdched to one end of the cylinder. See Figure 11.

5.3| Support surface
5.31 Insulative support surface

An [nsulative surface when used for specimen support shall have a surface resistance of greater
thap 1,0 x 102 Q when measured in accordance with IEC 61340-2-3. The insulative surface
shdll be large enough to accommodate the entire_ garment when it is laid out flat.

5.32 Insulative sleeve inserts
Tw@ pieces of insulative material meeting the requirements of 5.3.1 cut into approximately

75 mm by 152 mm strips to slide into the sleeves (and cuffs if so equipped) of garments under
tes{ to isolate one side of the sleeve-from the other.

5.3]3 Insulative hangers

Theg points to which the clamps described in 5.2.2 holding a garment under test shall be isolgted
fromh ground by a resistance greater than 1,0 x 102 Q when measured with an instrunjent
megting the requirements of 5.1.3. Insulating thread can be used for this purpose.

6 |Test procedure

6.1 Sample preparation

6. 141~ General

Garments can have a temporary finish on them, either a residue from processing treatments or
deliberately applied by garment manufacturers, that can reduce electrical resistance. Such
finishes shall be removed before proper evaluation of the long-term properties of garments can
be made. This can be achieved by processing garments through a minimum of three cycles of
the garment manufacturer's specified or user defined cleaning process, prior to performing
laboratory tests.

The person performing the tests should examine the garment's construction and make a general
sketch showing separate front and back panels used to fabricate the garment. Number the
panels for measurement identification purposes from No. 1 to No. n. Identify the sleeves and
cuffs as left and right. The groundable points, if they exist, should be shown on the sketch. The
sketch should accompany the test results to become part of the test report.
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6.1.2 Number of samples

Test a minimum of three samples for each style and manufacturer when using this test method
for qualification.

6.2 Humidity requirements

For product qualification, resistance point-to-point, resistance point-to-groundable point and
cuff measurements shall be conducted at humidity conditions according to Clause 4. Humidity
conditioning for product qualification of the groundable static control garment system is optional
and_can require a walk-in environmental chamber.

6.3] Test procedures
6.3]1 General

Subclause 6.3 defines the test methods for measuring the electrical resistance, of garments. It
includes a resistance point-to-point test and a resistance point-to-groundablé point test. The
degcribed test procedures can be used for product qualification and_aecceptance testind. A
sysfem test for a garment that provides a path to ground from a person while being worn is also
degcribed.

6.3]2 Resistance point-to-point
6.3/2.1 Panel-to-panel

Precondition the test samples according to 6.2 as required. Place the garment on an insulative
support surface as described in 5.3.1. Place the garment with the front panels opened and |aid
out|as flat as possible (it is possible that larger:garments such as overalls will not allow this
completely). Place the insulative sleeve inserts.from 5.3.2 into each sleeve (including the duff,
if sp equipped, or leg cuffs of an overall) of-the garment under test. Attach test leads from|the
res|stance measuring apparatus (meter) to‘the electrodes defined in 5.2.1. Place one electrpde
on p panel of the sample. Place the second electrode on another panel of the same sample.
Engure the panels are on the insulative support surface and do not touch any other part of|the
garment. Apply 10 V and observe the reading after 5 s. If the reading is less than 1,0 x 10% Q,
recprd the value. If the reading is greater than or equal to 1,0 x 108 Q, apply 100 V fqr a
minimum of 15 s (or until reading stabilizes) and record the results. Switching the test voltage
to 100 V can result in a resistance reading of less than 1,0 x 106 Q. When this occurs [the
reafing made with the 100 V test voltage shall be recorded. Repeat for all electrically
intgrconnected components and panels as well as exterior cuff-to-cuff and sleeve-to-slegve,
making sure that the electrodes are directly above the insulative inserts (see Figure 1, Figure 2
and Figure 3). Resistance point-to-point measurements can give variable results depending on
the|arrangemeént of the garment under test and location of electrodes on it. For qualification
tes{ing, at |éast three measurements shall be made with the garment arrangement and electrpde
IocFion rerarranged between each measurement. The result is the highest of the three

measured values. Repeat for all test samples.

6.3.2.2 Interior cuff-to-cuff

Some garments can have an insulative exterior and conductive interior of the cuff or incorporate
a wrist strap band or another wrist bonding mechanism or device. Precondition the test samples
according to 6.2 as required. Insert the measurement electrodes inside the cuffs or wrist
bonding devices (see Figure 4 and Figure 5). Apply 10 V and observe the reading after 5 s. If
the reading is less than 1,0 x 106 Q, record the value. If the reading is greater than or equal to
1,0 x 108 Q, apply 100 V for a minimum of 15 s (or until reading stabilizes) and record the
results. Switching the test voltage to 100 V can result in a resistance reading of less than
1,0 x 106 Q. When this occurs, the reading made with the 100 V test voltage shall be recorded.
Repeat for all test samples.
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6.3.2.3 Hanging clamp sleeve-to-sleeve

Precondition the test samples according to 6.2 as required. Hang the garment from each sleeve
with electrically isolated clamps (see Figure 6). Place the clamps so that they connect the
exterior and the interior of the cuff. The resistance measurement shall be made by attaching a
test lead to one clamp and attaching the other test lead to the other clamp. Apply 10 V and
observe the reading after 5 s. If the reading is less than 1,0 x 108 Q, record the value. If the
reading is greater than or equal to 1,0 x 106 Q, apply 100 V for a minimum of 15 s (or until
reading stabilizes) and record the results. Switching the test voltage to 100 V can result in a

resistance reading of less than 1,0 x 108 Q. When this occurs, the reading made with the 100 V
tes vnltagp shall be recaorded Rpppat far all test Qamplpq

6.3]3 Resistance point-to-groundable point

Precondition the test samples according to 6.2 as required. Place the garmentswith the fiont
panels opened and laid out as flat as possible (it is possible that larger gafrmeénts such| as
ov?‘ralls will not allow this completely) on an insulative support surface as described in 5.8.1.

Usg one electrode as described in 5.2.1 connected to one test lead of the’meter. Place [the
insylative sleeve insert from 5.3.2 into each sleeve of the garment.under test. Place [the
elegtrode on a cuff (see 6.3.2.2 for interior cuff-to-cuff measurements),-sleeve (directly abpve
the| insulative insert) or panel. Connect the other test lead ofpthe meter to the garment
gropndable point. Apply 10 V and observe the reading after 5's)) If the reading is less than
1,0|x 108 Q, record the value. If the reading is greater than or.égual to 1,0 x 106 Q, apply 100 V
for Ja minimum of 15 s (or until reading stabilizes) and record the results. Switching the test
volage to 100 V can result in a resistance reading of less-than 1,0 x 108 Q. When this occlirs,
the|reading made with the 100 V test voltage shall be recorded. If cuffs are designated as
gropindable points, measurements shall be made between sleeves and cuffs or between panels
and cuffs; see 6.3.2.2 for cuff-to-cuff measurements. Repeat for all panels, sleeves and clffs
and groundable points (see Figure 8 and Figure'9). Repeat for all test samples.

6.3/4 Cuff measurements

IEQ 61340-4-6 provides test methods for the evaluation of wrist strap bands and cuffs. These
meihods can be adapted for use in_testing garment cuffs or any wrist strap cuff type grounding
meg¢hanism that can be part of a garment and used to bond to the skin of the wearer. The band
res|stance test procedure described in IEC 61340-4-6 shall be used to measure the intefrior
res|stance of the garment euffor wrist strap grounding mechanism (see Figure 10).

NOTE Some garments can.be used in conjunction with resistance continuous monitoring systems. Garments off this
type|can have one cuff that provides the skin contact for personnel grounding, and the other cuff is used for monitqring
the g¢lectrical continuity between the garment and the wearer. The two cuffs are isolated electrically from each dther
in thlis type of garment, The manufacturer can be contacted for assistance in measuring this type of garment.

6.3|5 Groundable static control garment system

Usgrs of ythis document should ensure that garments tested in this procedure meet [the
gropding requirements at the lowest humidity levels experienced in their facility.

This procedure verifies the resistance path from a person wearing the garment, through the
body-garment cuff contacts or wrist strap cuff type grounding mechanism to the ground
termination point of the garment grounding wire. Testing in a controlled environment is not a
requirement of this subclause. Personnel shall wear the garment under test for a minimum of
10 min prior to testing.

This test is conducted with the meter described in 5.1.4. This test includes the ground cord and
wearer's resistance as part of the total system resistance (see Figure 11 and Figure 12). The
test can be performed using a proprietary integrated tester (Figure 12) or resistance meter of
similar specification (Figure 11). Connect the grounding point of the garment to the tester using
the ground cord. Contact is made to the tester via a push button, contact plate (on the integrated
tester, Figure 12) or a hand-held electrode (Figure 11). Apply the test voltage and record the
result.
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7 Product qualification
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Table 1 describes the test required, based on the garment that is being qualified. For more
information on garments, see Annex A.

Table 1 — Product qualification

Garment type

Qualification testing
required

Options to comply with testing requirements

Resistance point-to-point

Interior cuff-to-cuff (see 6.3.2.2) — only required if exterior

St4
ga

tic control
ment

(see 6.3.2)

Panel-to-panel (see
6.3.2.1) — all garments

of cuff is insulative and interior is conductive

Hanging clamp sleeve-to-sleeve (see 6.3.2.3) — can.bée.uged

as an alternative to panel-to-panel or interior cuffftoreuff
testing

co

Grpundable static

trol garment

Resistance point-to-point
(see 6.3.2)

Panel-to-panel (see
6.3.2.1) — all garments

Interior cuff-to-cuff (see 6.3.2.2) — only required if exterio
of cuff is insulative and interior is conductive

Hanging clamp sleeve-to-sleeve (see 6-3.2.3) — can be ug
as an alternative to panel-to-panel orfinterior cuff-to-cuff
testing

Resistance point-to-
groundable point (see
6.3.3)

Cuff measurements (see 6.3.4))— can be used as an
alternative to the method(described in 6.3.2.2 when
measuring resistance point<to-groundable point

Gropundable static

Resistance point-to-point
(see 6.3.2)

Panel-to-panel (see
6.3.2.1) — all garments

Interior cuff-to-cuff.(s€e 6.3.2.2) — only required if exterio
of cuff is insulative and interior is conductive

Hanging clamp sleeve-to-sleeve (see 6.3.2.3) — can be ug
as an alterfiative to panel-to-panel or interior cuff-to-cuff
testing

comtrol garment
sygtem Resistance point-to- Cuff measurements (see 6.3.4) — can be used as an
groundable point (see altérhative to the method described in 6.3.2.2 when
6.3.3) measuring resistance point-to-groundable point
Total system resistance
(see 6.3.5)
8 |Reporting
Regord all resistance values. Record the voltage levels, relative humidity and temperature| for
eadh test sample. Record the type of test equipment used and test date. See Annex B for an

exdmple of a data,collection sheet with sketches.
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Figure 1 — Test set-up — Resistance point-to-poingr
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(sleeve-to-sleeve procedure with insulative sleeve i6§ ts)
)
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Figu.rg'i — Test set-up — Resistance point-to-point
(i@uétive sleeve insert inserted into sleeve detail)

IEC

Figure 3 — Test set-up — Resistance point-to-point
(panel-to-panel procedure with insulative support surface)
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S

C)O

IEC
Figure 4 — Test set-up — Resistance point-to-poin&?}’
(cuff-to-cuff procedure) p
b‘Q
N

IEC

Figure 5 — Test set-up — Resistance point-to-point
(electrode inserted into cuff detail)
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Insulators

Clamps

Figure 6 — Test set-up — Res@nce point-to-point
(hanging clamp sleeve-{q leeve procedure)

- All dimensions are nominal
[ \ A
i Test lead °@°t'°” I and in millimetres
Ny

Clamp - Electrically conductive :

| Electrode 1
#_.__‘_‘___._-L (e.g. stainless steel)

{ Electrode 2
(e.g. stainless steel)

L

IEC

Figure 7 — Clamps or electrodes for hanging garment test
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IEC

Figure 8 — Test set-up — Resistance point-to-groundable point
(cuff-to-groundable-point procedure with insulative sleeve’inserts)

IEC

Figure 9 — Test set-up — Resistance point-to-groundable point
(sleeve-to-groundable-point procedure with insulative sleeve inserts)
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IEC 61340-4-6 cuff test fixture Garment, cuff testing fixture and instrument

B
<Qx
\)/

Cuff on test fixture

Back of
fixture

Groundabl¢
point

Ir

>

IEC

Figure 10 — Groundable 'garment cuff test

g

r
A

A

A\ —
'\O : Q
Y

k. \)7

) IEC

Figure 11 — Test set-up — Groundable static control garment
system resistance (groundable garment in combination with a person
using a meter and hand-held electrode)
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B ;

]
~— VM

IEC

Figure 12 — Test set-up — Groundable static control garment system resistance
(groundable garment in combination with a person using an integrated tester)
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Annex A
(informative)

Garment types and resistance values
Table A.1 provides a list of garment types and resistance values.

Table A.1 — Garment types and resistance values

Recommengded
Common industry description/Use of garment system Garment type | Test procedure resistande
values
Garments with some electrical field suppression properties |[Static control Resistance point- | < 190’x 10" Q
garment to-point
Garments with a designated groundable point Groundable Resistance point-~ < 1,0 x 10 Q
static control to-point and
garment resistance_point-
to-groundable
point
Garment in continuous electrical path with a person; Groundable Resistance point- | < 1,0 x 10 Q
however, not the primary ground path static control to-point and
garment resistance point-
to-groundable
point
Gropnded with dual paths to ground via continuous Groundable Resistance point- | < 1,0 x 10 Q
morjitoring equipment that requires two separate paths to stati€,control to-point and
groynd garment system |resistance point-
(garment in to-groundable
combination with |point
person) - 1
Integrated wrist <3,5x10]Q
strap in
accordance with
IEC 61340-4-6
Gropnded through a single wire constant monitor system Groundable Resistance point- | < 1,0 x 10 Q
static control to-point and
garment system |resistance point-
(garment in to-groundable
combination with |point
person) - ]
Integrated wrist <3,5x101Q
strap in
accordance with
IEC 61340-4-6
Garment used as primary grounding path for personnel Groundable Resistance point- | < 1,0 x 10 Q
static control to-point and
garment system |resistance point-
(garment in to-groundable
combination with |point
person) - ]
Integrated wrist <3,5x101Q
strap in
accordance with
IEC 61340-4-6

The values in Table A.1 are for information only. For required limits see the latest edition of
IEC 61340-5-1 [2].
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Annex B
(informative)

GARMENT EVALUATION TEST

Resistive characterization

Test conditions and equipment?

Report N°

Environment

Condition one (C1)

Condition two (C2)

Manufacturer: Humidity
Style: Temperature
Progluct N°: Electrode
Progedure: Equipment
Date: Voltage

G1 aAnd G3:

Cuff or wrist Strap type grounding mechanism

G2 And’'G4:

IEC

STATIC CONTROL GARMENT

Point- Sample N° Sample(NS Sample NP
to-point c1 c2 c1 c2 c1 b
1-2

1-3

1-4

1-5

2-3

2_4

2-%

K]

3-5

4-5

GROUNDABLE STATIC CO

NTROL GARMENT

to- C1

C2

C1

C2

C1

Ground cord type grounding mechanism

2  Only one condition is required.
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GROUNDABLE STATIC CONTROL GARMENT

5-G4

5-G2
4-G2

3-G2
2-G2

1-G2
GROUNDABLE STATIC CONTROL GARMENT SYSTEM

G1
Cuf
G2
Gro

And G3:

or wrist strap type grounding mechanism
and G4:

nd cord type grounding mechanism

IEC

Cuff to

ground Interior [Exterior| Interior |Exterior | Interior {Extgrior

G1-G2

G3-G4

Person
to Right Left Right Left Right Lgft
ground

Hun
Ten

Tes|

TEST CONDITION AMBIENT
idity:

perature:

equipment:

Comments: _

Submitted by:



https://iecnorm.com/api/?name=c4a7584e4d7f51ea12f48aa6ebbc4921

IEC 61340-4-9:2024 © IEC 2024 -23 -
Bibliography

[1] IEC TS 61340-4-2, Electrostatics — Part 4-2: Standard test methods for specific
applications — Electrostatic properties of garments

[2] IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements



https://iecnorm.com/api/?name=c4a7584e4d7f51ea12f48aa6ebbc4921

- 24 — IEC 61340-4-9:2024 © |EC 2024

SOMMAIRE

AVANT-PROP O S .. ettt et e et e e e et e e e anns 26
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns 28
1 Domaine d'appliCation ... ... 29
2 REfEreNCES NOIMAtiVES c..vi e e 29
3 Termes et definitioNS ... e 30
4  Atmospheére pour le conditionnement et |€S €SSaiS .....ovviviiiiiii i, 31
5 Equipement et materiauX ..o .31
b. 1 Appareil de mesure de la résistance ... A .31
5.1.1 GENEIAlIteS . e N .31
5.1.2 Qualification de produit..........ccooeviiiiiiiiiiie G .31
5.1.3 Essais de réception ... T .31
5.1.4 Ohmmeétre pour les essais du chemin de mise a la terre du personnel......... .32

b.2 Electrodes de mesure de 1a réSiStanCe...........cccueveeiiiueeeeeeeec oA eeeeeeeeeinee ] .32
5.2.1 Electrodes cylindriQUES.......c...ooeuveeeeieeeeieeeeeeeeee e 53 .32
5.2.2 Pinces ou électrodes ... ..o e e .32
5.2.3 Dispositif d'essai de bord-cote .........ooooiiiii g .32
5.2.4 Electrode portable ............coovieeieeieieeeeeee s NS .32

b.3 Surface de sUpPPOrt.....o.oiiiie e O .32
5.3.1 Surface de support isolante ............. S .32
5.3.2 Inserts de manche isolants ........... 80 .32
5.3.3 Dispositifs de suspension isolants ... ..o .33

6 ProCeAUIe d'@SSaI...uuuiiiiiiiiii e e e .33
6.1 Préparation de I'échantillon ... ... .33
6.1.1 GNEIAlITES .o e .33
6.1.2 Nombre d'échantillons®.... ..o .33

5. 2 Exigences concernant I"umMidité ..o .33
1.3 ProCeAUIrEs A eSS @i i .33
6.3.1 7= a1 =YL =T PP .33
6.3.2 Résistance point @ point ... .34
6.3.3 Résistance point a pointde mise alaterre .........cooooiiiiiiiii i, .35
6.3.4 Mesurages des Dords-COteS ... .35
6.3.5 Systéme de vétement de contréle des DES pouvant étre relié a la terre ...... .35

7 | Qualifieation de ProduUit. ..o e .36
8 | COMIPIE-TENAU. ... e e e e e e et e e .36
Annexe A (informative) Types de vétements et valeurs de résistance 43
Annexe B (informative) Feuille de collecte de données (exemple).......ccoccviiiiiiiiiiiiiiiinennnnn. 44
71 0] [T o = o 1= PP 46

Figure 1 — Montage d'essai — Résistance point a point (procédure manche a manche
avec inserts de Manche iSOIANTS) ... ... 37

Figure 2 — Montage d'essai — Résistance point a point (insert de manche isolant

INSEré dans 1@ MaANCRE) .. ..o e e e e e e aas 37
Figure 3 — Montage d'essai — Résistance point a point (procédure piéce a piéce avec

surface de SUPPOIrt iSOIANTE ) ... o i e 37

Figure 4 — Montage d'essai — Résistance point a point (procédure bord-c6te a bord-
o701 1= I P 38


https://iecnorm.com/api/?name=c4a7584e4d7f51ea12f48aa6ebbc4921

IEC 61340-4-9:2024 © IEC 2024 - 25—

Figure 5 — Montage d'essai — Résistance point a point (électrode insérée dans un

bord-cote)

Figure 6 — Montage d'essai — Résistance point a point (procédure avec pince de

Sus

Figure 7 — Pinces ou électrodes pour I'essai de suspension de vétement

Pension ManChe @ MAaNCNE) ... ... e

Figure 8 — Montage d'essai — Résistance point a point de mise a la terre (procédure
appliquée entre le bord-céte et le point de mise a la terre avec inserts de manche

isolants)

Figure 9 — Montage d'essai — Résistance point a point de mise a la terre (procédure

app
isol
Fig
Fig
DE
per
Fig
DE
per

Tab
TaHb

liquee entre [a manche et le point de mise a la terre avec inserts de manche

ire 11 — Montage d'essai — Résistance d'un systéme de vétement de contrdle ' des
5 pouvant étre relié a la terre (vétement pouvant étre relié a la terre combinéJa une
sonne avec utilisation d'un téraohmmeétre et d'une électrode portable)...Cn ..

ire 12 — Montage d'essai — Résistance d'un systéme de vétement de controle des
5 pouvant étre relié a la terre (vétement pouvant étre relié a la terre.combiné a une

leau A.1 — Types de vétements et valeurs de résistance ...........cooooiiiiiiiiii

2T 1 = PP PP UPTUPTPPIRIR o3 .
ire 10 — Essai sur bord-cbte d'un vétement pouvant étre relié a la terre .............L). ... .

sonne avec utilisation d'un appareil d'essai inté€gré) ... .

leau 1 — Qualification de produit...........ooooiii T )
.43

.41

42

36


https://iecnorm.com/api/?name=c4a7584e4d7f51ea12f48aa6ebbc4921

- 26 — IEC 61340-4-9:2024 © |EC 2024

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

Partie 4-9: Méthodes d'essai normalisées pour des applications
spécifiques — Vétements — Caractéristiques résistives

AVANT-PROPOS

1) Ila Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation“compgsée
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I''EC). L'I[ECavpour objet de
voriser la coopération internationale pour toutes les questions de normalisation dans| les domaineg de
I|électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Nofmes internationgles,
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles.au‘public (PAS) et|des
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a deS comités d'études,|aux
avaux desquels tout Comité national intéressé par le sujet traité peut pactiCiper. Les organisafjons
internationales, gouvernementales et non gouvernementales, en liaison avec I'lECY participent également|aux
avaux. L'IEC collabore étroitement avec I'Organisation Internationale de ‘Ng@rmalisation (ISO), selon|des
onditions fixées par accord entre les deux organisations.

2) lles décisions ou accords officiels de I'lEC concernant les questions techfniques représentent, dans la mesurg du
ossible, un accord international sur les sujets étudiés, étant donné que’les‘Comités nationaux de I'lEC intéregsés

ont représentés dans chaque comité d'études.

3) les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agre¢ées
omme telles par les Comités nationaux de I'lEC. Tous les_gfforts raisonnables sont entrepris afin que [[IEC
'assure de |'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablp de

lléventuelle mauvaise utilisation ou interprétation qui en est’faite par un quelconque utilisateur final.

4) I[bans le but d'encourager I'uniformité internationale, lesComités nationaux de I'lEC s'engagent, dans toufe la
esure possible, a appliquer de fagon transparente_les Publications de I'|EC dans leurs publications nationjales
t régionales. Toutes divergences entre toutes-Publications de I'lEC et toutes publications nationaleg ou

égionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

5) L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendpnts
fournissent des services d'évaluation de\econformité et, dans certains secteurs, accédent aux marqueg de
onformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificgtion
ihdépendants.

6) Tous les utilisateurs doivent s'assurér qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatajres,
Yy compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'|EC,
pour tout préjudice causé\en cas de dommages corporels et matériels, ou de tout autre dommage de que|que
mature que ce soit, direete ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépefses
écoulant de la pubtication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'|EC,
u au crédit qui lui‘est accordé.

8) l'attention est) attirée sur les références normatives citées dans cette publication. L'utilisation de publicaffons
néférencées-€st obligatoire pour une application correcte de la présente publication.

9) W'IEC attire 'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation d'un
u de plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de|tout
roit’de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas fegu
mofification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y allieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 61340-4-9 a été établie par le comité d'études 101 de I'lEC: Electrostatique. Il s'agit d'une
Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2016. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) I''EC 61010-1 et I''EC 61010-2-030 ont été ajoutées comme exigences pour les appareils

de mesure;

b) la plage de tensions d'essai pour le chemin de mise a la terre du personnel est passée de

"7V a 30V en courant continu" a "7 V a 100 V en courant continu";

c) les exigences de nettoyage sont passées de cinqg cycles de nettoyage au minimum a

trois cycles de nettoyage au minimum;

d) es pxigpn(‘pq concernant 'humidité modérée ont été supprimées;
e) |les figures ont été remplacées par des dessins génériques.
Le {exte de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
101/718/FDIS 101/721/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abquti a son approbation.
La langue employée pour I'élaboration de cette Norme internationale est I'anglais.
Ce |[document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon|les
Dirgctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles spus
ww.iec.ch/members_experts/refdocs. Les principaux types de documents développés |par
I'lELC sont décrits plus en détail sous www.iec.chfpublications.
Ung liste de toutes les parties de la serie IEC 61340, publiees sous le titre general
Elettrostatique, se trouve sur le site web\de I'lEC.
Le ¢omité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabjlité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docunient
recherché. A cette date, le doeument sera
e [reconduit,
e |supprimé, ou
o [révisé.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de [ce

dgcument indique qu'il contient des couleurs qui sont considérées comme utiles a une

n—eonten e ilisate devratent;—p onséguent,
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INTRODUCTION

La présente partie de I'lEC 61340 fournit des méthodes d'essai pour évaluer la résistance
électrique des vétements qui comportent des composants ou des matériaux a surface
conductrice ou dissipative, utilisés dans l'industrie électronique pour le contréle des décharges
électrostatiques. Le présent document définit les procédures pour mesurer la résistance
électrique, notamment un essai de résistance du systéme pour les vétements qui fournissent
un chemin de mise a la terre au personnel.

Les vétements en fibres synthétiques constituent une source courante de charges
élegtrostatiques. Le port d'un vétement de contréle des décharges électrostatiques (DES)
adgpté sur les habits du personnel peut réduire I'effet de telles charges. Afin de contrpler
efficacement les charges électrostatiques des vétements de controle des DES et de procurer
un blindage efficace des habits du personnel contre les champs électrostatiques, ilkconvient de
relier le vétement de contrdle des DES a la terre.

Trojs catégories de vétements sont prises en considération dans le présent-document.

a) |Unvétement de contrdle des DES peut supprimer ou modifier le champ électrique des hapits
portés sous le vétement de contréle des DES, sans étre relié dld terre. Cependant, spns
mise a la terre, des charges peuvent s'accumuler sur les ‘éléments conducteurs|ou
dissipatifs d'un vétement, le cas échéant, ce qui entraine |'apparition d'une source chargée.

b) |Un vétement de contréle des DES pouvant étre relié aJa’terre peut procurer un meilleur
niveau de suppression du champ électrique lorsque-le tissu de résistance inférieure |est
relié a la terre.

c) |Un systéme de vétement de contréle des DES pouvant étre relié a la terre assure une liaison
a la terre du personnel, en supprimant le<champ électrique des habits portés soug le
vétement de contrdle des DES et en reliant\également la peau de |'utilisateur a un chemin
de mise a la terre identifié. Les systémes’de vétements de controle des DES pouvant étre
reliés a la terre peuvent également< étre utilisés conjointement avec un systéme| de
surveillance continue ou constante comparable a ceux utilisés pour la surveillance contipue
des bracelets de conduction dissipative dans une zone de protection électrostatique (EPA,
ESD Protected Area).

Leg caractéristiques résistives-ne sont pas le seul aspect a prendre en considération lorg de
I'évpluation des vétements pour des applications spécifiques. Pour spécifier les caractéristiques
complétes d'un vétement, il*peut étre nécessaire de tenir compte de I'affaiblissement du chgmp
éleg¢trique, de la décroissance des charges statiques, de la tension de créte, de la tengion
rés|duelle et de la(charge triboélectrique. Il convient d'évaluer d'autres attributs liés pux
apglications et alx) environnements, comme la compatibilité avec les salles blanches| la
rés|stance chimique et la résistance au feu, dans le cadre du processus de sélection| du
vétément, mais-Ces attributs ne relévent pas du domaine d'application du présent documenit.

Led vétements fabriqués a partir de tissus composés de fibres dont la surface n'est pas
condlctrice, mais qui peuvent posséder d'autres propriétés associées qui procurent un cerfain
niVde dU d;bb;pdtiull Uu dC bupplcabiun dUé bhdlbe é:CbtlUbtdtiunb iwaqu'iia DUIIt IU“éb Ia
terre, ne sont pas spécifiquement mesurés selon les méthodes indiquées dans le présent
document. Cela étant, certains tissus et certaines structures de vétements peuvent permettre
l'accumulation de tension en surface et un transfert de charge qui peuvent étre préjudiciables
aux éléments électroniques.

D'autres méthodes d'évaluation des propriétés électrostatiques des vétements sont décrites
dans I'IEC TS 61340-4-2 [1]".

1 Les chiffres entre crochets renvoient a la Bibliographie.
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1

ELECTROSTATIQUE -

Partie 4-9: Méthodes d'essai normalisées pour des applications
spécifiques — Vétements — Caractéristiques résistives

Domaine d'application

La

éle
d'es
hon

présente partie de I'lEC 61340 fournit des méthodes d'essai pour mesurer la résista
ctrique des vétements utilisés pour des applications de contréle des DES. Cesmgtho
sai peuvent étre utilisées pour évaluer des vétements extérieurs conducteurs de fa
nogéne ou dissipatifs de fagon homogéne, ou qui comportent des compdgsants ou

éléments a surface conductrice ou dissipative.

NOT
des

La

ma
vét
bor

E Il est possible que les méthodes d'essai spécifiées dans le présent document ne permettent pas le mesu
matériaux a couches conductrices enfouies.

meéthode d'essai de résistance point a point évalue la résistance-€lectrique entre les d
nches, entre deux piéces ou entre deux composants interéonnectés électriquement
ement de contréle des DES, notamment la résistance électrique a travers les coutures et
is-cOtes du vétement, selon le cas.

Ung¢ autre méthode d'essai manche a manche est décrit€, en utilisant des pinces pour accrog

un
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étement.

vétements de contrble des DES qui sont reliés électriquement a l'utilisateur et
nissent une liaison a la terre sont évalués selon la méthode d'essai de résistance poi
nt, la méthode d'essai de résistance point a point de mise a la terre, ainsi que par un eg
systéme pour déterminer la résistance depuis la personne a travers le vétement jusqy
t de mise a la terre du systéme de vétement.

C 61340-4-6 décrit un essailde mesure de résistance de la bande, qui peut étre utilisé p
vétements qui comportent’des bords-cotes destinés a remplir la méme fonction qu
Celet de conduction dissipative.

bsai du systéme réalisé avec une personne portant un systéme de vétement de controle
5 pouvant étre'relié a la terre inclut le cordon de terre, qui se raccorde au point de mis
erre du vétement.
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de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 61010-1, Regles de sécurité pour appareils électriques de mesurage, de régulation et de
laboratoire — Partie 1: Exigences générales

IEC 61010-2-030, Regles de sécurité pour appareils électriques de mesurage, de régulation et
de laboratoire — Partie 2-030: Exigences particuliéres pour les appareils équipés de circuits
d'essai ou de mesure
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IEC 61340-2-3, Electrostatique — Partie 2-3: Méthodes d'essais pour la détermination de la
résistance et de la résistivité des matériaux solides destinés a éviter les charges
électrostatiques

IEC 61340-4-6, Electrostatique — Partie 4-6: Méthodes d'essai normalisées pour des
applications spécifiques — Bracelets de conduction dissipative

3 Termes et définitions
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L'I0 et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisges
en pormalisation, consultables aux adresses suivantes:

o |[IEC Electropedia: disponible a I'adresse https://www.electropedia.org/

e [ISO Online browsing platform: disponible a I'adresse https://www.iso.orglobp

3.1
estis de réception
essfpis utilisés pour confirmer aux utilisateurs que les produits" livrés sont pratiquement
identiques aux échantillons utilisés pour la qualification des produits

3.2
syjtéme de vétement

touf ensemble de composants électriquement interéonnectés qui composent un vétement de

conftréle des DES

3.3
résfstance point a point
rés|stance mesurée entre un point et un-autre point a la surface d'une méme piéce ou de dpux
piétes différentes d'un vétement

Notg 1 a l'article: La résistance point a point est exprimée en Q.

3.4
vétement de controle des-DES
vétément destiné au personnel congu pour contréler les charges électrostatiques

3.5
qutification de\produit
essfis utilisés{pour confirmer que les produits sont conformes aux exigences d'un progranme
de gontrdle’des décharges électrostatiques (DES) ou d'une autre spécification

3.6
vétement de controle des DES pouvant etre relie a la terre

vétement qui présente une résistance électrique point a point, ainsi qu'entre un point ou une
piece du vétement et le point de mise a la terre sur le vétement

Note 1 a l'article: Le point de mise a la terre peut étre un contact par bande sur la peau de la personne qui le porte
ou un point de raccordement a la terre distinct spécifique.
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3.7

systéme de vétement de contrdle des DES pouvant étre relié a la terre

systéme dans lequel un vétement est utilisé pour établir le chemin de mise a la terre primaire
pour une personne jusqu'au point de mise a la terre sur le vétement et le raccordement du
vétement a la terre, généralement au moyen d'un cordon de terre

Note 1 a l'article: Le vétement est un vétement de contréle des DES pouvant étre relié a la terre comme cela est
défini en 3.6, qui présente des caractéristiques supplémentaires pour permettre la mise a la terre de la personne qui
le porte.

4 2 he I liti I .

Leg exigences suivantes annulent toutes les autres spécifications concernant I'atmosphére pour
le gonditionnement et les essais qui peuvent étre données dans un ou plusieurs documents
citéls en référence dans le présent document.

Sayf accord contraire, I'atmosphére utilisée pour le conditionnement et les eSsais réalisés dans
le dadre des évaluations en laboratoire doit se trouver a une température'dé 23 °C £ 2 °C ajec
12 %o £ 3 % d'humidité relative. Le conditionnement avant les essais doit durer 48 h| au
minfimum.

5 |Equipement et matériaux

5.1 Appareil de mesure de la résistance
511 Généralités

Les appareils électriques de mesurage doivent satisfaire aux exigences de sécurité| de
I''ELC 61010-1 et de I''EC 61010-2-030. L'appareil de mesure, appelé téraohmmeétre, qu'il
s'agisse d'un téraohmmeétre unique ou d'Un ensemble d'instruments, doit étre capable| de
réaliser ce qui suit.

5.1]2 Qualification de produit

Le |téraohmmeétre doit avoir. yne tension de circuit sous charge de (100 £ 5) V pour|les
megurages de résistances supérieures ou égales a 1,0 x 106 Q, et de (10 + 0,5) V pour|les
mes$urages de résistances de 1,0 x 104 Q & 1,0 x 106 Q. Le téraohmmeétre doit avoir line
tengion en circuit ouvért'ou sous charge de (10 + 0,5) V) pour les mesurages de 1,0 x 103 Q a
1,0[x 104 Q.

Le {éraohmmétre doit pouvoir réaliser des mesurages de 1,0 x 103 Q a 1,0 x 1012 Q.

5.1]3 Essais de réception

L'a iLd o | lificati | i N . ! is de re Lion

ou comme suit:

Le téraohmmetre doit avoir une tension en circuit ouvert de (100 = 5) V pour les mesurages de
résistances supérieures ou égales a 1,0 x 108 Q, et de (10 + 0,5) V pour les mesurages de
résistances inférieures a 1,0 x 108 Q.

Le téraohmmeétre doit pouvoir réaliser des mesurages de 1,0 x 103 Q a 1,0 x 1012 Q.

En cas de litige, le téraohmmetre utilisé pour la qualification du produit doit étre utilisé pour
résoudre les différends.
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