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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) are worldwide federations of national standards bodies (ISO member bodies and IEC
national committees). The work of preparing International Standards is normally carried out through
ISO and IEC technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with [EC on all matters of electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

In addition to safety hazards and damage or disruption of sensitive electronic devices and systems

which are covered by other International Standards, electrostatic charging of clothing can
problems of clinging, uncomfortable shocks and the attraction of airborne dust and other con

also cause
taminants.

Clothing designed to avoid airborne dust contamination is required in a number of expanding industries
relating to precision technology, biotechnology, food, hygiene, etc. It is also generally desirable to have

clothing that does not cling or cause uncomfortable shocks.

Tes
pro
and
bet
req

[ M0dsS 2 [ ISed to ma otning desig
blems associated with electrostatic charging. Test methods are specified in a number
International Standards, including those published by ISO and IEC. However the r
veen measurable electrostatic properties and end use performance is rathen.comple

1ire a combination of different test methods depending on application.

The
of 4
eled
maf
con

test method described in this International Standard for measuring charge density on

textile generated by friction is one of a number of test methods that'can be used to e}
trostatic propensity of textile materials. As the charge density geherated depends on
erial, its surface condition, and the nature of the friction, the gentlefriction action descr
Kidered to simulate practical wearing conditions.

As Y
Tes

vith any manual test procedure, there is a certain operator dependence that cannot be
[ results from different laboratories may differ by more than a factor of five.

Ned to avoid

bf National
lationship
and may

the surface
yaluate the
the textile
bed can be

bliminated.
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INTERNATIONAL STANDARD

ISO 18080-3:2015(E)

Textiles — Test methods for evaluating the electrostatic
propensity of fabrics —

Part 3:
Test method using manual friction

1

Thi
cha
and|

Sonpe fabrics, e.g. fabrics of low strength or loose construction, may not be physically
nstanding the manual friction used in this test method or may givefalse results. In sucl cases, the

wit
test

Thd
rela

2

Thd
ind
refd

ISO
Pro

ISO
Pro

ISO

IEC
Gen|

3

For

Scope

5 part of ISO 18080 specifies a test method using manual friction with measurément g
'ge density on specimens of fabric. The test method is suitable for fabrics of@lttypes of c
construction that are capable of withstanding frictional charging.

method described in ISO 18080-1 can be used to evaluate electrostatic propensity.

test method described may not be suitable for evaluating garments and garment
tion to safety of personnel and protection of electrostatic’discharge sensitive devices.

Normative references

following documents, in whole or in part, ate normatively referenced in this docume

3175-2, Textiles — Professional care, drycleaning and wetcleaning of fabrics and garment,
redure for testing performance when cleaning and finishing using tetrachloroethene

3175-3, Textiles — Professienal care, drycleaning and wetcleaning of fabrics and garment
redure for testing performance when cleaning and finishing using hydrocarbon solvents

6330, Textiles — Domestic washing and drying procedures for textile testing

61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electrostatic phd
eral requirements

Terms:and definitions

thie,purposes of this document, the following terms and definitions apply.

f frictional
bmposition

capable of

aterials in

nt and are

spensable for its application. For dated_references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

K — Part 2:

5 — Part 3:

nomena —

3.1

antistatic
property of a material that reduces its propensity to acquire electrostatic charges or allows electrostatic
charges to dissipate quickly

3.2

conductive
providing a sufficiently high conductivity so that potential differences over any parts of a material or
object are not sufficiently large to be of practical significance

Note 1 to entry: In general, a conductive material has a resistance below about 105 Q, but different standards may
define different resistance ranges for this term.
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3.3

frictional charge density
quantity of charge per unit area on a fabric specimen generated by friction between the specimen and
other fabrics

4 Princ

iple

A fabric specimen is charged by rubbing it by hand with another fabric. The quantity of charge generated

is measure

d using a Faraday pail test apparatus.

5 Cond

Unless oth
temperatu
is used for

NOTE f

6 Appa

6.1 Testj

— Voltm
and in

jtioning and testing atmosphere

erwise agreed or specified, the atmosphere for conditioning and testing,'shall b
e of (20 + 2) °C and a relative humidity of (40 + 4) %. If a different temperatuxe or humi
conditioning or testing, record it in the test report.

or measurements, refer to ISO 139.

ratus

ng apparatus, an example of the testing apparatus is compased of the following parts.

pter, with a DC measurement range of (10 mV to 10,V or larger, 5 % measuring accur
but resistance greater than 1014 Q.

— Farad

It consjists of two concentric metal containers, the inner container being electrically insulated f
the oufer which is connected to the ground. Thelatter is necessary to provide electrical shielg

from ¢

— Capac
used. 4
1013 Q)

— Insulating spacer, made of fligro-resin, acrylic resin or poly-carbonate resin, or other mate

with ix

y pail, the basic form of a Faraday pail system for measurement of charge is shown in Figu

ternal fields and protection for the sensitive charge measuring system.

tor, added to the measuring circuittolimit the pail voltage to within the range of the voltm
\ capacitor of 0,1 pF with a relative tolerance of 2 % and insulation resistance greater t
is suitable for the voltage méasuring range shown above.

isulation resistance of'atleast 1 x 1014 ().

e a
ity

acy,

e 1.
fom
ling

bter
han

rial
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Dimensions in millimetres

4"

850 ~1000
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750 ~ 950
~/
/\
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Key
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6.2
Ruh

6.3

6.3
thid

Ah

6.3
and

|
A\ $400~600 L

%¢>500~700

Faraday pail
voltmeter
capacitor
insulating spacer

Figure 1 — Example of a charge quantity'measuring apparatus

Rubbing fabric
bing fabrics for this test are selected as follows:
acrylic filaments, interlock knit using 3 stage bat: 200 g/m2 + 15 g/m?;
nylon filaments, interlock knit using 3 stage bat: 230 g/m?2 + 15 g/m?2;

if other rubbing fabrics are used, they shall be described in full detail in the test report.
Rubbing bar preparation

1 Prepare a hard polyvinyl chloride pipe with an outside diameter of 32 mm * 0,2 mm
kness of 3,1 mm,.and’a nominal length of 400 mm.

hird polyvinylchloride pipe with the nearest dimension may be used for this test.

2 Prepare the nylon or acrylic rubbing fabric with a length of 500 mm * 10 mm in the wa
450 tm * 10 mm in the course direction.

| 2 nominal

e direction

6.3.

o wind tne rupbing 1abric around the pipe (6.5.1) SO that the entre SUU min lengti or

fabric is taken up around the pipe.

he rubbing

6.3.4 Stretch both ends and insert the extra length of rubbing fabric inside of the pipe to fix it inplace.

6.4

Base plate preparation

6.4.1 Prepare an aluminium plate with nominal dimensions of 320 mm x 300 mm and a thickness 3 mm.

6.4.2 Prepare the rubbing fabric as specified in 6.3.2 with nominal dimensions of 450 mm in the wale
direction and 400 mm in the course direction.

©IS
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6.4.3 Place the double-sided adhesive tape (thickness 50 pm to 100 pm and nominal width 20 mm)
along all four sides of the reverse surface of the base plate.

6.4.4 Wrap the rubbing fabric so as to cover the plate from all ends and fix it using the adhesive tape as
shown in Figure 2.

i

)
- 4

Key

1 folded fubbing fabric, fixed by double-sided adhesive tape

2 rubbing fabric

3 aluminfum plate, 320 mm x 300 mm, thickness 3 mm

4  ground|wire

Figure 2 — Base plate configuration

6.5 Basegstand, made of wooden plate, acrylic bar for stoppefi;and rubber legs.

Dimensions in millimdtres

1 320+1
— Ll
+l +
o) X n
%) | O
3 2
_]/ e =
1 +l
)
10+ 1x10+1 =
i
160+1 $30+1 H
35+ 1 gV 3
b : <
i
+l
n
©
1 - ~
3:05 [/ :,“
/
4 N
Key
1 acrylic bar
2 wooden plate
3 rubberlegs
4  ground wire hole

Figure 3 — Base stand configuration

4 © IS0 2015 - All rights reserved
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6.6

6.7

6.8

6.9

ISO 18080-3:2015(E)

Insulation bar, made of acrylic, with a nominal diameter of 20 mm and a nominal length

of 500 mm.

Static electricity elimination equipment, self-discharge type or superimposed voltage type.

Oven, used to dry samples at (70 * 3) °C.

Other test apparatus. Test apparatus other than that described above may be

used after

appropriate validation and provided a full description of all deviations from the above specifications are
included in the test report.

7

7.1
Pre

Car

7.2

7.2

In ¢

Preparation of specimen

Sampling
pare a sample for the test from a fabric roll or clothing.
bful handling and the use of clean, lint free gloves is recommended to ayoid contaminating t

Cleansing

1 General

ase that the samples are required to cleanse, use onéef the following procedures.

If the procedure used for cleansing differs from these detailed below, either in the method,

cyc

7.2
Wa

es, or any other condition, details of such deviations shall be included in the test report.

2 Wash by water

bh the samples three cycles according'to ISO 6330 Procedure 4 N or 4 M at 40 °C water t¢

using a reference detergent according'to ISO 6330. Dry them by one of the natural drying |

acc

Res
cled

7.2

Dry]

7.3

Con

rding to ISO 6330.

idual detergent from prévious use of the washing machine may affect the test resu
ning of the washing maehine before using is recommended.

3 Dry cleaning
clean samples-according to ISO 3175-2 or ISO 3175-3.

Conditioning of sample

dition samples as follows:

he samples.

number of

mperature
brocedures

ts. Careful

8

dry two samples for one hour at 70 °C;

place the samples in the conditioning atmosphere specified in Clause 5 for at least 24 h.

Testing method

8.1 After conditioning as specified in 7.3, cut three test specimens from the sample of dimensions
350 mm * 1 mm by 250 mm * 1 mm with the longer dimension in the direction of the warp in woven
fabrics, the wale in knitted fabrics, or machine direction in nonwoven fabrics. Cut a further three

© ISO 2015 - All rights reserved
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specimens with the longer dimension in the direction of the weft in woven fabrics, the course in knitted
fabrics, and the cross direction in nonwoven fabrics.

For fabrics containing conductive fibres in stripe or grid patterns, specimens shall be cut so that
conductive fibres are evenly distributed around the centre line of the specimen as shown in Figure 4.

1

N R ——

Key
1 conductive fibres

2 visual dentre line of a specimen for both directions

Figure 4 — Preparation of specimen with conductive fibres

8.2 Fold|the specimen to make an open space of about 260 min along the longitudinal direction as
shown in Figure 5.

8.3 Sew [the folded part of the specimen using a French“seam with a seam tolerance of 10 mm as
shown in Higure 5.

Dimensions in millimdtres

Key
1 seam lipe

Figure 5 — Sewing of specimen

8.4 Insert the insulation bar into the French seam.

8.5 Place the base plate as prepared in 6.4 on the base plate stand and connect the ground wire to the
ground.

8.6 Place the specimen of 8.4 on the base plate so as not to have wrinkles and so as to place the
insulation bar outside of stoppers.

8.7 Eliminate static electricity from the specimen, floor base plate, and rubbing bar by using static
electricity elimination equipment (6.7).

6 © IS0 2015 - All rights reserved
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8.8 Make a short circuit between both ends of the capacitor of the frictional charge measuring
apparatus and open the circuit again.

8.9 Place the rubbing bar prepared in 6.3 on the specimen on the opposite side of the stoppers.

8.10 Hold both ends of the rubbing bar by hands as shown in Figure 6. The test operator shall be
grounded either via dissipative footwear and flooring or by a wrist strap worn by the operator and
connected to ground (see IEC 61340-5-1).

|||—

Key]

1 |bench

2 |base plate stand

3 |specimen

4 |ground (connection via dissipative footwear and flooring)

Figure 6 — Example of rubbing procedure

8.11 Press uniformlywith a nominal force of 40 N and pull the rubbing bar, without rotating the bar, so
that it takes aboutl)s to complete one rubbing stroke.

NOTE Thewnedium force of 40 N can be controlled by weighing machine.

8.12 Repeat steps 8.10 and 8.11 a total of five times.

Usearew surface of thre Tubbing fabricom the bar foreactrprocedure of 8-t6amdt8-++ by Totating the
bar. After using all angles, unwind the rubbing fabric from the roll, and cut off the used part to expose a
new surface. Alternatively, unwind the roll and turn inside out.

Then, immediately go to next step 8.13.

8.13 Hold one end of the insulation bar and lift the bar upward to hang the test piece with care so as not
to slide the specimen on the base plate. Peel the test piece within about one second as shown in Figure 7.
Keep the specimen at least 300 mm away from the human body or any other objects while moving the
specimen to the Faraday pail.

© IS0 2015 - All rights reserved 7
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Figure 7 — Peeling off the specimen from the base plate

8.14 Putt
8.15 Meas
8.16 Repe
8.17 Obta

8.18 Calcu

_ov]
A

(o2

where

o frictional charge density (uC/m2);

C «ca
V av

A ar

8.19 Carr)
and the thy

8.20 Carry
plate and r

he specimen and insulation bar into the Faraday pail.
ure the electrostatic voltage (V).

at steps 8.5 to 8.15 four more times.

n the average value of the electrostatic voltage (V).

late the frictional charge density (LC/m?2) according to Formula(1).

M

pacitance of capacitor (LF);
brage of the electrostatic voltage (VY;

pa of specimen rubbed by the rubbing bar (m?2).

F out the procedure from8:4to 8.18 on the two other warp/wale/machine direction specinjens
ee weft/course/cross direction specimens.

F out the same-procedure of 8.1 to 8.18 by using another kind of rubbing fabric for the hase
ibbing bar.

For each fabric saniple tested, the above procedures will produce four average values, one for each fest

fabric dire
density of {

ctionsand one for each rubbing fabric. The overall test result value for the frictional chgrge
he'fabric sample shall be the maximum absolute value of these four averages.

© ISO 2015 - All rights reserved
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9 Testreport

Test report shall include the following information:

a) areference to this part of ISO 18080, i.e. ISO 18080-3;

b) identification of test fabrics;

c) atmosphere for conditioning and testing if there is deviation from this part of ISO 18080;

d) cleansing method, if used;

e) |testresult for frictional charge density;

f) |any deviation from this ISO 18080.

© IS0 2015 - All rights reserved 9
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A.1 Test

Annex A
(informative)

Round robin test results

samnle

The follow
— polyes
— polyes
— polyes

DI PIT

ng are the three samples prepared for this test:
Ler 100 % woven fabric without treatment for antistatic: designated as A;
ter 100 % woven fabric with treatment for antistatic: designated as B;

fer 100 % woven fabric with conductive fibres in stripe: designated as C.

A.2 Round robin test condition

A.2.1 Pa

Three test

A2.2 Eq

rticipants

ng houses from Japan: designated as Ta, Tb, and Tc.

puipment used

Ta: DAIEI HAGAKU SEIKI MFG. CO., LTD, FEC-100

Tb: SHISHI

[DO ELECTROSTATIC, LTD

Tc: TFF Corporation Keithley Instruments, No..6517

Td: INTEC

CO., LTD, EC-5N

A.2.3 Rupbbing fabric

The rubbirlg fabrics were selected as in 6.2.

A24 Te

sting condition

A.2.4.1 The temperature and relative humidity used was 20 °C and 40 %.

A.2.4.2 T
40 °C wate

10

b far 10 i thon nodea] dvin g
TOF—To-HHhtthehhatt &t g

he cleansing method used was ISO 6330 Procedure 4 M, three cycles and then washing

p

TOoT BESZY=Y
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A.2.5 Testresult
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The test results are shown in Table A.1 to Table A.4; they include two rubbing fabrics and two specimen
directions. As shown in the table below, the highest average charge quantities were obtained as in

Table A.5 and as follows.

Sample Frictional charge density (uC/m?2)
A 99
B 73
C 39

Table A.1 — Test result using rubbing fabric of Acrylic and warp direction

Sample A B | C
Rubbing ) . Testing house-{TH)
fabric Pirection | Mo " Ttb | Tc | Ta JCb | Tc | Ta | b | T
1 3,9 3,0 0,9 5¢5 2,1 1,3 1,1 1,8 0,1
2 1,5 3,0 1,1 48 19 1,7 2,0 1,8 0,2
3 0,8 30 | &4/ 40 | 1,8 | 21 | 21 | 1,7 | 04
4 2,2 38 09 | 39 | 22|19 | 23 | L5 | 0,5
5 1,7 3,6 0,9 4,2 2,3 1,7 2,2 1,6 0,2
1 19 3,8 0,5 3,9 1,6 1,8 19 1,5 0,6
T(fct /‘rir?zt)a 2 | 1639|0938 15| 18| 19 | 4| o1
Acrylic Warp 3 0,4 4,0 0,9 4,4 1,7 1,4 2,2 1,4 0,4
4 2,6 40 | 09 | 36 | 1,5 | 20 | 22 | L5 | 0,2
5 2,7 40107 | 36| 16 | 18 | 18 | L7 | 04
1 2,6 3,4 0,7 — 1,5 2,1 2,2 1,8 1,3
2 1,5 4,0 0,6 — 1,5 1,7 2,3 1,6 0,3
3 0,8 3,6 0,6 — 1,5 1,8 2,2 1,7 0,3
4 1,5 3,6 0,5 — 1,8 1,8 2,5 1,6 0,1
5 1,6 34 | 06 — 19 | 1,7 | 23 | 1,8 | 0,3
Average'for testing house 1,8 3,6 0,7 4,2 1,8 1,8 2,1 1,6 0,4
Averagefor all of the testing houses 2,1 2,6 1,4
© IS0 2015 - All rights reserved 11
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Table A.2 — Test result using Acrylic rubbing fabric and weft direction

Sample A B | C

Rubbing ) ) Testing house (TH)
fabric | Precton | N T T T e Tt | o | Te | Ta | TH | T
Acrylic Weft 1 | 13 |51 |03 |25|27|25/|18]33]15
2 | 07 |50 |06 13]26]|27]|12]31]21
3 | 18 |54 |06 | 16|25/[23]|05]30]19
4 A_,A_ ':,Q n’l: 1"2 ')’Q 7"2 n’ﬁ '),0 11’8
5 | 44 |60 | 04 | 12|28 24| 10] 3076
1| 13 [ 45|09 |42 28] 27| 18|23 4a
Test data 2 | 16 | 49| 10 [ 32| 24|26 12]%8] 43

(uC/m2) O
3 | 31 |42 |05 | 262229 |40 18|42
4 | 37 |49 05| 18| 24 [ 22010 | 20 | 44
5 | 41 | 46|05 | 22|25 )@d] 10| 19| 24
1| 30 [ 45|09 | — | 28Y29 ] 10]20] 16
2 | o6 |49 08| — p23 |31 |12]22] 17
3 | 15 |47 07| 2223305/ 23] 40
4 | 19 [ 48] 06 8= | 2233|0619/ 41
5 | 26 | 54|05 — |21 ]34]07]19]4n
Average for testing house 2,4 49 \@E 2,2 2,5 2,8 1,0 2,4 4,0
Average for all of the testing houses Z‘Q)Q‘ 2,5 1,8
N\
xO
O
o
Q-
O
O
o
QO
Q~
N
R
<X
S

12
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Table A.3 — Test result using Nylon rubbing fabric and warp direction

Sample A B | C
Rubbing ] ) Testing house (TH)
fabric | Prection | N T T T e [ e | o | e Ta | Tb | Tc
1 11,8 | 10,1 | 10,1 9,2 5,5 7,6 2,8 19 1,6
2 8,2 10,0 | 10,6 9,2 51 7,1 2,3 2,0 1,8
3 7,7 96 | 10,5 | 93 | 52 7,5 25119 | 19
4 E’Q Q’O Q’O 0,1 l'\"1 7’7 '),Q ’)’4 1,9
5 6,4 99 | 11,1 | 91 | 54 7,8 2,5.“R1 | 19
Cest 1 9,8 8,9 11,0 8,3 53 7,7 2,7 D, 1 1,8
dlata 2 7,2 9,1 9,8 9,9 5,0 7,9 2,6 P,1 1,8
(E/m2) | Nylon Warp 3 72 | 92 | 1,7 | 88 | 50 | <29 | 27 | B4 | 19
4 6,5 97 | 105 | 88 | 51 79 28 | B3| 19
5 8,6 92 | 11,6 | 89 |51 8,1 25 | R1 | 19
1 9,8 85 | 108 | — 5,0 7,6 2,7 | B7 | 1,7
2 6,4 8,9 10,5 — 5,4 7,5 2,7 D, 4 1,8
3 6,7 9,2 10,4 — 53 8,0 2,9 D.,6 2,0
4 8,0 8,3 10,1 — 53 8,1 3,0 P,1 2,0
5 7,5 8,6 9,7 — 57 7,3 28 | B1 | 19
Averagefor testing house 7,8 9,3 10,5 91 5,2 7,7 2,6 D,2 1,8
Average for all of the testing houses 9,2 7,3 P,2

NOTE The values in this table and in Table A.4 have negative polarity. To compare numbers, an absolufe value was
adopted.
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