INTERNATIONAL ISO/IEC
STANDARD 15457-3

Second edition
2008-03-01

Identification cards — Thinflexiblq
cards —

Part 3:
Test methods

11%4

Cartes d'identification — Cartes flexibles fines —
Partie 3: Méthodes d‘essai

Reference number
ISO/IEC 15457-3:2008(E)

© ISO/IEC 2008


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2008 — Al rights reserved


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

Contents Page
[ o1 =2 ¢ o vii
1 T o - P 1
2 NOIrMAtive FefErENCES ...t sss s e e s e s s ann e e e e e s e mmnn e e e e e sa s s nnnnneneeesnnnnn
3 Terms and definitions.......ccccci i ssnr e e e s snnnee e e e ses s doBme e e e nesnn s s nnmnnes
4 Test methods for physical characteristics........cccoocccvriiiiiiiccccserr e e e b
4.1 LT 4 1T - | PSRN A NURY PSR
W e T I 3 =Y =Y 4 =Y 3 U - PSP S L AR DOURRRT
2 W0 28 IR X o Y- 1 1 (= =S SN S
4.1.3| Sampling, preparation and storage of samples ..........ccccmriiiiiiiiiiiccen oMo
41.4| Conditioning and testing environment...........cccociiiiini N e
Mg = N =3 =Y o T o P S N DOTT
42 Dimensions (except thicknNess) .......ccccciinriiiiinn st e,
- W20 TN TR =3 =Y (=Y Lo - . S SN
0y B 4 1 31 = o PN DO
L N2 8 IR S o Yo =Y o [T - Y S
4.3 TRICKNESS ...cceeeeeeeeeeeeeeeeeseeeeeeeeeeeeesesesesssssessesssssnsssssnnnsfens s innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnsnnns|urssenennnnnnnnnes
4.3.1| ReferenCe.... et afe e P s s s snsmn e e s e s s s s s sanmn e e e e e se s s snnnnesesnnnnnnsfueenesaasssnnnnnn
4.3.2| APPAratUS ...coeeeeeeeeeeeeeeeececemecenecnmnmnmnmnmnnsnsnsnsnsnsnssSantnssnsnssssssssssssssssssssssssssssssssssssssssssssnmnmnnnnnnsfunsnsnnnnnsnsnnnnn
2 9 TG I S o Yo =Y o [T - SN SO
4.4 Y=Y o T 1z Te] 4 I {0 oY . - SRS SSRRPRRRPR DPRR
- 9 W0 T I =3 =Y (=Y Lo - O 7 N SN
O B R 4 1 31 = PN DO
. N N 3 N o o 2= 1 - 1 0 e DO
L 92 9 8 S o o Yo =Y o [T (- O e SN
4.4.5| EXPression of reSult ... sssmr e smmn s e s s smmne e e e s s snms fre e e e sn s s e nnmnnns
4.5 Reel WiNdiNg......oocoiiii e s nns fras s
451 RefereNCe... e et crecr e s smr e e e s s s s nmn e s e s e s s s smnmn e e e e e sesn s snnnnssesssssnnsfueenesaassssnnnnns
L N 028 IR X o Y- 1 1 (= N S
4.5.3| ProCedure ........ i iveeeeeeeeeennnnsnnnsnsnsnsssnsnsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnmnmnnnnsfunnnsnnnnnsnnnnnnn
4.6 Bursting strengthit ... ... —————————— ————
4.6.1| RefEreNCe....iiheiiiiiiii it rsnr e s s sms e e e s s s s s ssmn e e e e s s s s s sanmne s e e s sesasssnnnnssesssssnnsfunenesanssssnnnnns
L 028 IO o e Yo =Y o [T R S
4.7 B {1 LT T RPN SUPRPRTRTRPRTRPRNt
L 0 0 T I = =Y = 5 Y- SN
- 9 728 [ o Yo =Y o 111 (- N SN
4.8 Folding endurance..........cccoiiiiniiiinr e nns fr s
T80 TN IR =5 =Y (=Y o - SN
R - Y ¢ 0 1 1 = | L0 - s SRR 8
2 9 T TR S o Yo =Y o 11T - 8
4.9 /X T o 01 =Y o 8
e e O 3 =Y =Y 4 =Y 3 Vo - PP 8
L 3K T2 S o Yo =Y o [T - 8
W 0 T = 4 T Yo 4 3T 1= PPt 8
W 0 O =Y =Y 4 =Y 3 Vo - PP 8
W0 0 107 o Y o =Y o [T (- N 8
411  Opacity (paper backing) and opacity (700-1 000 NM)........cccerririmmrminiierrmir - 9
W0 I PR TR = =Y (=Y o - N 9
W0 7 o Y o =Y o [T - N 9
412  Coefficient of friction and destacking force..........cccocviiiiriiiinnni e ————— 9
W00 7200 TR = =Y (=Y Lo - N 9

© ISO/IEC 2008 — Al rights reserved iii


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

412.2
413

4131
4.13.2
414

4141
414.2
415

4151
4.15.2
4.15.3
4154
4.15.5
4.15.6
4.16

4.16.1
4.16.2
417

4171
417.2
4173
417.4
417.5
4.17.6
417.7
418

4.18.1
4.18.2
4.18.3

5.1
5.2
5.3
5.3.1
5.3.2
5.3.3
5.3.4
5.4
5.41
5.4.2
5.4.3
5.5
5.5.1
5.5.2
5.5.3
5.6
5.6.1
5.6.2
5.7
5.71
5.7.2
5.7.3
5.8
5.8.1
5.8.2
5.8.3
5.9
5.9.1
5.9.2

PrOCEAUIE........ceeeee s s s s sssssssssssssssssssssssssssssssnssssnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 9
(2321 (=T F=T 0 Lo =30 £ T3 Lo OSSR 10
= {51 =Y oY o - SRR 10
PrOCEAUIE.......ceeeee s s s s s sssssssssssssssssssssssnssssssssssnsssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 10
T < 1= 1 == - 10
= {51 =Y oY o - RSSO 10
L 0o - o [ N 10
Sizing and pen-writing factor...........cccviiiiiii e ————————— 10
[0 = (=1 4 T o - N 10
T T3 T o 1
WY =T = 1T ERR T T I = Vo 1= | 1
Prep i i .12
Procpdure 12
Expr .13
Tear .13
Refer ...13
[ 0T = o [ - S . .13
Delaﬁﬂnation LX=T 53 T o = 0 14
20T = (=1 4 T o S S ...14
3T 13T o= S ...14
Y o = 1 {0 - ...14
PrepRration for test ... e e D e e e ...15
[ 0T o3 - o L] - P S ...15
EXPression Of F@SUIES........ee e T e e smmn e e s s ...16
B =53 8 (=1 oo o SRS ...16
Coldfcrack temperature (brittleness) .....ccccvvecccemiinincce S .17
L= (=1 (=Y 3 Yo - = N SRR 17
0T = o [ - S S 17
EXPrESSioN Of FE@SUIS.......ueeeciiiiiicc i dadns b e smsne e e e s e s s s smmmn e e e s se s s mmnne e e s e mmnneennesannnn ...19
Test|methods for magnetic stripe physical characteristics ........ccccoecccvirriiiinccccccecee e ... 20
Preppration and storage of samples............oi e e ...20
Conditioning and test environments .......ou i ——————_— .... 20
[ 0 0= 7o o O e ... 20
20T = (=1 4 T o ... 20
3T 13T o= ...-20
APPGratus.... ... S e s e e n e nan ... 20
Proc}dure ........................................................................................................................................ 20
Profile deviation ............cc i cssser e ss e s e s s n e e e s e s n e e e e s e amnn e e e neeannnn 20
L= (=1 (oY oY o= e ST ... 20
T T w21

N o] T= T 1 22
0T o= LT - N 22
LA LT T =] 23
=Y =] (=Y o T - 23
T T3 1o 23
o o= LT - 23
Dimensional measurement of the magnetic stripe..........ccccovriimiiniii 23
T T3 1o 23
o o= LT - 23

© ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.4
6.4.1
6.4.2
6.5
6.6
6.6.1
6.6.2
6.7
6.7.1
6.7.2
6.8
6.8.1
6.8.2
6.9

71
7.2
7.3
7.31
7.3.2
7.4
7.41
7.4.2
743
7.5
7.51
7.6
7.6.1
7.6.2
7.7

8.1

8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.2

8.21
8.2.2
8.2.3
8.24
8.2.5
8.3

8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.4

8.4.1
8.4.2

ISO/IEC 15457-3:2008(E)

Test methods for static magnetic characteristics.......cccccovviiiieriiiii e e 23
e T e o 23
APPATALUS ....cooeeeeeeieeeieeeeennnnnnnennnnnnnsnsnsnsssn s ssssssssssssssssssssssssssssssssssssssssssssssssnssnnsssnnnnnnnnnnnnnnnnnnnnnnnnnn 24
Preparation and storage of sample............cccciiiiiiicccccseerrr e 24
o (= o 2= = 1) o 24
£ o - T 1= OSSPSR 25
Conditioning and testing environment............ccccooiii i —————— 25
g T o7 =T o U] 25
Y SRS 25
]SSR SRPRR 26
EXPression Of reSUIES ... e e e n s 26
C 0O CIV Y, T ittt AA AL LA AL AL LR Af # 555 s 8 e me e 27
=Y =1 (=Y o T S A 27
e Yo =T o T U N N SO 27
SQUArENESS, SO ceeeiiriiiiciiimrrrrersissssssmsreeeresssssssssssseesessassssssnssessesssssssssnssnssssssssssssnnsnsoobassessanshuneesnssasssnnns 27
=Y =1 (= o I S S A 27
e T o= o T . W N (O 28
Switching field distribution, (SFp).....cccccvviimiiiiiininisns B, 28
L] =T =T 0 o S U S 28
g Yo7 =T LT = S S 28
L= 8 (= T 0 <N P 28
Test method for dynamic magnetic characteristics............ )y e fe s 28
g T T3 1 o =7 U S 28
Reference Cards ...... .o a S s mn e e s mn e e s nmne e ee s fane e e e e e annnnn 29
Y o] 0T 1 -1 U = SO 29
Measuring instrument for classes L and S ........ {00 i ssssne e e s s frssne e s e ne e nns 29
Measuring instrument for class H.......cooooo Sl sssr e frsne e 29
Preparation and preservation of test SAMPIES.........ccccccceeriiiiicccccceerr e frsere e 29
Lo (=Y o 2= = 14 o o - S 29
Preservation ... e e 29
Conditioning and testing environment.............ccoociiiiii e ———— 30
LTS o] e = [T = s SN P 30
Test densities (Dp 5 AN Dppjji) el 30
EXPression of results .......... e nmn e fane e e e s 30
== o] LT Lo o S SO 30
1T oo L] = oo N 0 S S 30
QLIS S8 0= o T R SR 31
Tests for cards containing contactless chips and antennas..........ccccccerieeccirrnccccnesfrernncceeenne 31
Reliability of the'chip/antenna connection for a strip of connected cards..................}eccernneecee. 31
= (=1 (= o R A 31
e T e o] [T 31
= 0T o 5 (= 5| S 31
g Yo T[] S S 32
=253 N = o Yo o N P 32
Reliability of the chip/antenna connection for a single card ..........ccccoocvcmmiiiiicnnnncccen e, 32
R eI ON CO . ittt ettt ettt ettt et e e s 32
e T T3 1 o 32
o T 4 V=T 0 33
e T o= o T N 33
LI5S S8 0= o T 33
Test for chip/antenna connection withstanding scratch test ............cccoocimiiiii e 34
=Y =1 (=Y o 34
o 1 e o [ 34
= 8T o 1= 21 34
g Yo =T o U] 35
L= (= Lo Y o S 35
Test for card withstanding to Crumpling / Folding .........cccocviiiniiiiinncsi e 35
=] =T =T o T 35
e T T3 1 o 35

© ISO/IEC 2008 — All rights reserved \


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

R S S o T = o [T - 35
L S == B 4= Yo o 36
L= T 0] 1o T =T ] 4 /2 37

Vi © ISO/IEC 2008 — Al rights reserved


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 1545

Foreword

7-3:2008(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in_liaison with ISO, also take part in _the work. ISO collaborates closely with the
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ISO/I

Subcpmmittee SC 17, Cards and personal identification.

This
techn

ISO/I
cards|

— A

— A

tional Electrotechnical Commission (IEC) on all matters of electrotechnical standardizatier].

tional Standards are drafted in accordance with the rules given in the ISO/IEC Direttives,
ain task of technical committees is to prepare International Standards. Draft Internatior
d by the technical committees are circulated to the member bodies for voting. Publ
tional Standard requires approval by at least 75 % of the member bodigs‘Casting a vote.

ion is drawn to the possibility that some of the elements of this document may be the sub
ISO shall not be held responsible for identifying any or all such patent rights.

FC 15457-3 was prepared by Technical Committee N\ISO/TC JTC 1, Information

second edition cancels and replaces the first edition (ISO/IEC 15457-3:2002), of whi
cally revised.

FC 15457 consists of the following parts, under the general title Identification cards —

art 1: Physical characteristics
art 2: Magnetic recording technique

art 3: Test methods

Part 2.

al Standards
cation as an
ject of patent
technology,

ch has been

Thin flexible
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Identification cards — Thin flexible cards —

Part 3:
Test methods

1 §

Thin
acces

For th
as m4

This
the m

Many|

applig
unles

The t
card

Acceptance criteria are not covered by this part of ISO/IEC 15457.

ycope

lexible cards (TFC), the subject of this International Standard, are used tg-automate th
s to goods or services such as mass transit, highway toll systems, car parks, vouchers, sto

ese applications, data can be written and/or read by machines using various recording teg
gnetic stripe, optical character recognition (OCR), bar code, etc,

art of ISO/IEC 15457 specifies the test methods and procedures required to carry out meg
Agnetic stripe and encoding characteristics of thin flexible cards.

of the standard methods available for checking physical properties of base materials are i

d to samples cut from continuous material or large sheets. However, all test methods
5 explicitly stated otherwise, apply to finished cards.

hould pass through more than one test procedure, unless explicitly stated.

2

ormative references

b controls for
Fed value, etc.

hniques such

surements of

htended to be
given herein,

bst methods described are to be performed ‘on separate samples. It is not intended that any individual

The following referenced-documents are indispensable for the application of this documenpt. For dated

refergnces, only theedition cited applies. For undated references, the latest edition of th
document (including.any amendments) applies.

ISO 186, Paper-and board — Sampling to determine average quality

ISO 1874 Paper, board and pulps — Standard atmosphere for conditioning and testing and
monitpring the atmosphere and conditioning of samples

e referenced

brocedure for

ISO 2

91, Plastics — Standard atmospheres for conditioning and testing

ISO 534, Paper and board — Determination of thickness, density and specific volume

ISO 1

ISO 2

ISO 2

831, Printing specifications for optical character recognition

144, Paper, board and pulps — Determination of residue (ash) on ignition at 900 °C

409, Paints and varnishes — Cross-cut test

ISO 2471, Paper and board — Determination of opacity (paper backing) — Diffuse reflectance method

© IS0/
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ISO 2758, Paper — Determination of bursting strength

ISO 3274, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Nominal
characteristics of contact (stylus) instruments

ISO 4094, Paper, board and pulps — International calibration of testing apparatus — Nomination and

acceptance o

f standardizing and authorized laboratories

ISO 4287-1, Surface roughness — Terminology — Part 1: Surface and its parameters

ISO 5626, Paper — Determination of folding endurance

ISO 5627, P4
ISO 5629, P3
ISO 5636-3,

ISO 6383-2,

ISO 8295, Plastics — Film and sheeting — Determination of the coefficients-of friction

ISO 8570, Plastics — Film and sheeting — Determination of cold-cracktemperature

per and board — Determination of smoothness (Bekk method)
lper and board — Determination of bending stiffness — Resonance method
Paper and board — Determination of air permeance (medium range) — Part\3: Bendtsen m

Plastics — Film and sheeting — Determination of tear resistance — Part 2: ElImendorf meth

ethod

Dd

ISO/IEC 7811-2, Identification cards — Recording technique — Part’2: Magnetic stripe — Low coercivity
ISO/IEC 7811-6, Identification cards — Recording technique'== Part 6: Magnetic stripe — High coercivit)
ISO/IEC 10373-1, Identification cards — Test methods,— Part 1: General characteristics

ISO/IEC 103713-2, Identification cards — Test methods — Part 2: Cards with magnetic stripes

ISO/IEC 154%7-1, Identification cards — .Thin flexible cards — Part 1: Physical characteristics

ISO/IEC 154%7-2, Identification cards — Thin flexible cards — Part 2: Magnetic recording technique

IEC 60454-2 | Specifications for pressure-sensitive adhesive tapes for electrical purposes — Part 2: Mgthods
of test

3 Terms fanddefinitions

For the purposes-efthis-decumenttheterms-and-defintionsgivenrinrISOAEG 54574 41SOAEG 54542 and

the following apply.

3.1
substrate

material of which the TFC is made without any recording media

3.2
composite

material made from at least two layers of different material, one of which is paper

© ISO/IEC 2008 — All rights reserved
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reference signal amplitude

Ur

primary standard read back signal amplitude; the maximum value of the average signal amplitude of the
reference card, corrected to the primary standard

3.4

reference write current

Ir
prima

3.5

ry standard write current, obtained from the secondary reference card by measurement

refer&nce flux

Fr
flux in

3.6
test g
part o

3.7
unce
estim

the test write head when the write current is /g

iece
f the sample or test sample on which the test is conducted

'tainty of measurement
hte characterising the range of values within which the true value of a measurand lies

[Intermational vocabulary of basic and general terms in metrology/(VIM)]

3.8
{optic
T
ratio
remo

1

wherg

q
[1SO !

3.9

al) transmittance factor

bf the measured (optical) flux transmitted. by’a specimen to the measured flux when thg
ed from the sampling aperture of the measuring device:

= .19

is the transmittance factor;
b is the transmitted<(optical) flux;
b is the aperture flux.

J

p-2:1991]

opacity

{optical) transmission density

Dr

logarithm to the base 10 of the reciprocal of the transmittance factor:

DT: |0g10 1/T: |Og10 ¢j/¢T

[1SO 5-2:1991]
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4 Test methods for physical characteristics

4.1

411

General

Reference

ISO/IEC 15457-1.

4.1.2 Apparatus

a-ranrad annara nd toct da
TTCPTOT

la _racyl e o 1
arataoaor i tCcotT Ut

oin ~onmoiotant on otk a fo _thao vicac—aadto-—carm o
P COTToToStoT T art CCTOTCTCOUTtS,tric—appP vTICC SO oSTCUtO—CarTy

t the

In order to o
tests shall co

4.1.3 Sampling, preparation and storage of samples

4.1.31
The sampling

In certain c4g
demonstrated

The samples

41.3.2

Test samples

conditioned i accordance with 4.1.4.

Test pieces s
apparatus us

4133 St

Any test san
specified in
distortion, pla

All such san
documentatia

41.4 Cond

Sampling

Preparation

jtioning and testing environment

mply with ISO 4094, wherever applicable.

shall be in accordance with Table 1.

that no significant change in the property to be tested can arise.during subsequent proces

used to prepare a set of test pieces shall be taken from the'same batch of TFC base mater

shall wherever possible be either finished cafds’or prepared from finished cards. They sh
hall, as necessary, be prepared from the'test samples in the particular form required by th
2d.

brage
ples or test pieces retained for reference shall be stored under the environmental cong
p.3.2 of ISO/IEC 15457-1 in such a manner that degradation due to moisture, light, ph

sticisers and other-eontamination shall not occur.

hples shall bé. clearly cross-referenced to the test report and any relevant supplem
n.

ses samples may be taken from the base material before card manufacture if it can be

5ing.

al.

all be

e test

itions

ysical

bntary

Unless other

Jise Qppr‘ifind, the Pnndifinning of test Qamlnlnq’ and environment for the tests anpr*ifinri

n this

standard shall be in accordance with Table 1.

Table 1 — Sampling, conditioning and test environment parameters

. . Conditioning and testing Conditioning and testing
Card material Sampling . . a
environment standard environment atmosphere
Paper ISO 186 ISO 187 23 °C/50 °C ordinary tolerances
Composite ISO 186 ISO 187 23 °C/50 °C ordinary tolerances
Plastic 1ISO 186 ISO 291 normal atmosphere 23 °C/50 °C
a8  “Ordinary tolerances” and “normal atmosphere” are explicit terms taken from the referenced standards.
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Test report

The test report shall be accurate, clear and ensure full traceability.

4.2

4.21

Dimensions (except thickness)

Reference

ISO/IEC 15457-1:2001, Clause 5.

ISO/IEC 15457-1:2001, Clause 7.

4.2.2

The p
to the

4.2.3

Meas
toor|

EXAMPLE Value =d mm + 0,2 mm; total uncertainty < 0,05 mm.

Durin
during

NOTE|
4.3

4.3.1
SO/
4.3.2
Dead
4.3.3

Deter
100 k

Principle

rinciple is direct linear measurement. The dimensions shall be measured with, anjaccurag
tolerance of the prescribed value of the characteristics of ISO/IEC 15457-1.

Procedure

Lire TFC dimensions using a method and apparatus that ensures a total measurement unc
ess than 25 % of the absolute value of the tolerance of the dimension to be checked.

j the performance of the measurement, ensure that any mechanical force applied to the ed
measurement does not exceed 6 N per 10 mm lengdth.

An optical method can be used.
Thickness

Reference

FC 15457-1:2001, Annex A-ot B, as applicable.
Apparatus

weight micrometer:
Procedure

mine~the thickness of paper or composite TFCs in accordance with ISO 534, using 3
Pa, outside the data recording area. Thickness shall be the average measurement of t

meas

y appropriate

brtainty equal

je of the card

pressure of
hree different

rements taken on the same card in three different locations.

4.4

4.41

Separation force

Reference

ISO/IEC 15457-1:2001, 6.3.4.

ISO/IEC 15457-1:2001, 6.1.4.
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4.4.2 Principle

To measure, in the direction of the width of the samples, the force needed to break the bridges of the
perforated line between two parts of a card or between two cards.

4.4.3 Apparatus

A tensile tester, including a dynamometer able to apply a force of at least 500 N with a speed of 100 mm/min.
Figure 1 shows the arrangement of the test piece in the apparatus.

* < Cell Cra

Centreline of test piece
perpendicular

to clamping lines to within
an angle of 1 degree

Tensile force parallel to
the test piece centreline
to within.an angle of 1
degreg

Figure 1 — Test arrangement for separation force

4.4.4 Procddure

Take sufficiemt samples to prepare ten test pieces which include the perforation line to be tested and prepare
the test pieces such that the test is carried out on the full height of the card.

Carefully open out any-test pieces which are folded. Keep five test pieces unfolded and fold all the othgr test
pieces 5 times through-an angle of 180° (i.e. from the fully open state to the fully closed state).

Measure the peparation force for each test piece at a speed of 100 mm/min.

4.4.5 Expression of result

For each test, before or after folding, express the result as the average value of the individual values.
4.5 Reel winding

4.5.1 Reference

ISO/IEC 15457-1:2001, 6.2.
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4.5.2 Apparatus

The apparatus shall have the following characteristics:

— aflat level surface;

— two bars made of a non-ferrous metal with the following dimensions:
— width: 9 mm £ 1 mm,

— height: 155 mm + 0,1 mm,

- length: 150 mm minimum;

— dn appropriate device such as rule, calibrated gauge or micrometer with an accuracy better than 0,2 mm.

4.5.3| Procedure

Placela complete reel of cards (maximum diameter 300 mm) onto two bars as indicated in Figureg

Positipn the bars parallel to each other with the 9 mm face in contact with.a flat surface and spag

each pther such that the edge of the reel coincides with the outside face of the bar.

For tHe purpose of this test only, secure the outside end of the reel to the remainder of the reel b
the means employed does not damage the card material when removed. Do not hold the reel tog

elasti¢ band, shrink-wrap or similar means.

NOTE| If the reel is too tight this may cause concavity. on,the stripe or distortion of the material.

After P4 hours, measure the distance (D) between the underside of the reel and the level surface

The deflection is calculated as (15 — D) mm{(see Figure 2).

roll

ba\ :q /level surface
/

bar

Figure 2 — Tightness of reel winding

2.

ed apart from

It ensure that
ether with an

4.6 Bursting strength

4.6.1 Reference

ISO/IEC 15457-1:2001, Annex A.

4.6.2 Procedure

Determine the bursting strength of paper TFCs in accordance with ISO 2758.
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4.7 Stiffness

4.7.1 Reference

ISO/IEC 15457-1:2001, Annex A, B or C, as applicable.
4.7.2 Procedure

Cut test pieces from samples that conform to the flathess requirements of the appropriate TFC format.

Determine the bending stiffness, in accordance with 1ISO 5629 or ISO 2493 as required by the base standard,
in the directign of the width of the card.

4.8 Folding endurance

4.8.1 Referpnce

ISO/IEC 154%7-1:2001, Annex A.

4.8.2 Apparatus
Schopper apparatus, or Lhomargy apparatus with a force of 8,68 N.

NOTE When the Lhomargy equipment is used with a force of 8,68 N then, in accordance with 1ISO 5626, the fesults
are comparablg with those obtained using the Schopper equipment.

4.8.3 Procedure

Determine fdlding endurance in both machine and eross directions, outside the data recording arga, in
accordance with 1ISO 5626.

Take the test|pieces from the same batch of base material or TFCs.

Express the result as Logo(N), where N is-the number of double foldings.
4.9 Ash content

4.9.1 Referpnce

ISO/IEC 154%7-1:2001,Annex A.

4.9.2 Procedure

Determine the-ash-content-of-paper H-GCinaccoerdaneewith 4SO 2444—F

data recording area and preferably from unprinted areas.

alka tha tact niana fenmn ~ o an
TRCtCTC ST P CCITOTOUtST y

4.10 Smoothness
4.10.1 Reference
ISO/IEC 15457-1:2001, Annex A, B or C, as applicable.

4.10.2 Procedure

Determine smoothness — Bekk method — in accordance with ISO 5627, on both faces, outside the data
recording area.
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Where the dimensions of test pieces are required to be greater than the available area outside the data
recording area, it is permissible to sample TFC material just before conversion into cards or reels.

An electronic Bekk type smoothness tester may be used if it provides an accuracy equal to or better than
those prescribed in ISO 5627.

4.11 Opacity (paper backing) and opacity (700-1 000 nm)

4.11.1 Reference

ISO/IEC 15457-1:2001, Annex A, B or C, as applicable.

4.11.2 Procedure
Determine the opacity (paper backing) in accordance with ISO 2471 and/or opacity (70041 000 nm) in
accorflance with ISO/IEC 10373-1. Ensure that the opacity requirements of the hdse standard|are met over
the entire area of the card.

NOTE]|1 Anomalous results can be obtained from areas having photoluminescent properties such as phpsphorescence
or fluoyescence.

NOTE|2  The opacity (700-1 000 nm) test is required for applications in which the presence of a card is |detected by its
attenugtion of light transmitted between a source and a sensor.

4.12 |Coefficient of friction and destacking force

4.12.1 Reference

ISO/IEC 15457-1:2001, Annex A, B or C, as applicable.

4.12.2 Procedure
Determine the dynamic coefficient of*friction (substrate/stainless steel), in accordance with ISO|[8295, and/or
destafking force, in accordance with-ISO 1681, in the machine direction using the following parameters, as
applidable:

— filiction sledge size:

- for TFC.0 = 25)mm x 25 mm;

—+ for TECA= 50 mm x 50 mm;

-~ for TFC.5 =63 mm x 63 mm;

— for TFC.0 =30 mm x 200 mm;
— for TFC.1 =54 mm x 200 mm;

— for TFC.5 =80 mm x 200 mm;

© ISO/IEC 2008 — All rights reserved 9
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stainless

The coefficie

from the basd

Where meas

parameters €

4.13 Refled

4.13.1 Referpnce

ISO/IEC 1544

4.13.2 Proce

Determine th

respectively,

Calculate the

K
PCS =

total sledge weight:

for TFC.0 = 0,308 + 0,003 N;
for TFC.1=1,23 +0,01N;
for TFC.5=1,96 +0,02N;
feed rate = 100 mm/min = 10 %;

sliding path = 100 mm;

steel characteristic: mirror-bright surface.

nt of friction in the cross direction can only be determined by measurement of _samples
material, immediately prior to conversion.

urements are conducted on unconverted base material, rather than finished cards, th
mployed shall be those listed above as applicable to the TFC.5 format.

tance factor

7-1:2001, Annex A, B or C, as applicable.

dure

e reflectance factors R, and R,, on printed marks and on the surrounding substrate
n accordance with ISO 1831 using the B900 spectral band.

print contrast signal (PCS) from:

4.14 Air pe

4.14.1 Refer

ISO/IEC 1544

4.14.2 Proce

Fmeance

ence

7-1:2004,_Annex A.

dure

taken

b test

area

Determine the air permeance in accordance with 1ISO 5636-3, using the Bendtsen method, with a pressure of

1,47 kPa.

4.15 Sizing and pen-writing factor

4.15.1 Refer

ence

ISO/IEC 15457-1:2001, Annex A, B or C, as applicable.

10
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4.15.2 Principle

This test determines the sizing and pen-writing factor of TFCs in order to establish their compatibility with

water based writing inks.

The principle is to draw lines on the TFC substrate surface to be tested using increasingly aggressive

coloured reagents.

The most aggressive reagent which is able to produce lines without feathering or excessive penetration

defines the sizing and pen-writing factor of the TFC surface.

— Détermination du degré de collage-écriture, issued by AFNOR.
4.15.3 Apparatus and reagents

4.15.3.1 Drawing pen

Use
sharpened, do not cut or otherwise damage the test piece under the test conditions.

4.15.3.2 Drawing system

The drawing pen is mounted in a suitable device, preferably ofthe carriage type, which makes
move|it over the surface to be tested while satisfying the following conditions:

— nmovement along the plane of symmetry of the drawing pen nibs;
— angle between drawing pen and TFC surface:@5°;

— additional pressure on the substrate,-éxcept that due to the mass of the drawing pen and
vice.

4.15.3.3 Reagents

The reagents used are solutiods of the following dyes of Analytical Reagent quality:
— direct dye: colour index*Cl 74 180 (slightly aggressive dye);

— id dye: coloutindex Cl 42 045 (very aggressive dye).

The gompositions' of the solutions to be used are given in Table 2.

Prepdresteagents 1 and 5 by dissolving these two dyes in distilled water. This can be done eith

des papiers et

standard commercial drawing pen. Ensure that the nibs are the_ same length and although fully

it possible to

the mounting

er hot or cold

(do not 'eXceed 80 °C).

1) Suitable dye solutions may be obtained from: NOVIPROFIBRE, BP 28, 38320 Eybens, France. This information is
given for the convenience of users of this part of ISO/IEC 15457 and does not constitute an endorsement by ISO and IEC.

Equivalent products may be used if they can be shown to lead to the same results.

© ISO/IEC 2008 — All rights reserved
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Table 2 — Composition of solutions

Composition in grams/litre

Then proceeq
— toeach 1
— prepare

Keep all reag
months old.

4.15.4 Prepdration of test pieces

Take a set of

Great care sh

4.15.5 Procedure

4.15.51 Dr
Carry out the

Set the spag
reagents in th

On each siddg
Take care to

Avoid superin

Reagent number Composition of solutions
in increasing order
1 10 0
2 7,5 2,5
3 5 5
4 25 7.5
5 0 10

as follows:
litre of solution, add 1 gram per litre of phenol, as an antiseptic;
eagents 2, 3 and 4 using a suitable mixture of reagents 1 and 5.

ents in well stoppered flasks in darkness and do not use solutions which are more than|three

at least ten test pieces of each specimen, each with(sides of at least 70 mm.

all be taken when sampling the test pieces, as touching with the hands can affect the resulis.

Aw the test patterns
test in the same atmosphere(as that used for conditioning the test pieces.

ing of the drawing pen.nibs to 0,60 mm + 0,05 mm using a feeler gauge. The height pf the
e drawing pen shallthe'1 cm at the beginning of drawing. Reset it every three lines.

of each of the test pieces, draw the test pattern shown in Figure 3 with the series of reagents.
bllow the first'series of parallel lines to dry before drawing the second series.

nposing-the front and back lines on the same test piece.

12

Figure 3 — Test pattern
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The length of the lines shall be approximately 60 mm, and their spacing about 10 mm. The drawing speed
shall be near to 20 mm/s.

4.15.5.2 Record observations

For each side of each test piece, observe and report the following in sequence:
— the most aggressive reagent which does not feather;

— the most aggressive reagent which does not penetrate through the test piece.

Wher{ tThe surface bears pre-printed liNes (in a security background, for example) do not take.afkcount of any
feathgring located at the crossing of the pre-printed lines with the test pattern rulings.

Penefration through the test piece is deemed to occur when the coloured reagent appears,on the| back surface,
even |n very small amounts. Do not confuse penetration with show-through due to lack ‘of opacify. The use of
a magnifying glass with a magnification of about 5 facilitates this distinction.

Ignore¢ the ends of the lines.

Of thI observations relating to both sides of the same test piece, repott.those of the lowest nupnber both for
feathgring and penetration. The two numbers reported in this way constitute the result for one tegt piece.

In cage of doubt regarding the reagent to be reported, note the aumber of the solution immediately preceding
that which gives an indisputable fault.

4.15.%.3 Sizing and pen-writing factor
Procded as detailed above with the reagents required by the specification.

If a single sizing and pen-writing factor is spegified without additional details, it shall be considergd to relate to
feathgring.

Verify| that there is no feathering or through penetration of the ink.

4.15.¢ Expression of results

For the feathering and thfough penetration of the ink, calculate separately the mean of all of th¢ results for a
set, rounded to one decimal place.

4.16 |Tear resistance

4.16.1 Reference

ISO/I COMEBEAE7 1:-29001 Annov R ar C A annlinahln
T OO T2 UU T e DO o aSappitanits

4.16.2 Procedure

Determine tear resistance in accordance with ISO 6383-2 — EImendorf method — outside the data recording
area wherever possible, in both machine and cross directions, using the pendulum factor of 16 for the
calibration.

Because the test piece dimensions are required to be 63 mm x 75 mm, to carry out the test in both directions
it is necessary to sample the base material before converting into cards or reels.

© ISO/IEC 2008 — Al rights reserved 13
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4.17 Delamination resistance

4.17.1 Refer

ence

ISO/IEC 15457-1:2001, Annex B.

4.17.2 Princ

iple

This test is used to determine the delamination resistance, or cleavage stress, of a material sheet subjected to
a tension perpendicular to its plane.

The method
tester). An e
clamping surf

burst
lower
disc,

s based on the use of an instrument for measuring the bursting strength of paper (Mullen
astic diaphragm, passing through the central hole of an annular disc fixed against(the
ace on which an annular test piece is bonded by adhesive tape, pushes upwards-a-solid

bonded to thg other face of the test piece. It is therefore subjected to an increasing cleavage, stress until it
breaks. The gressure gauge indication is recorded at the breaking point.

NOTE This test method is equivalent to the test method specified in NF Q 03-046:1972; Determination [of the
resistance to ¢leavage perpendicular to the plane of a sheet — Burst tester method with_1973 amendment, issiied by
AFNOR. An English language version is available.

4.17.3 Apparatus

417.3.1 Punches

Two circular punches with diameter of 33 mm = 0,1 mm and 50 mm+4 0,1 mm respectively are used for qutting

out an annulg

So as not to
33 mm punch

It is preferab
and obtain a
without it beir

417.3.2 Cu

Lever press,
without dama
sheet during
approximatel

417.3.3 Bo

r test piece with an area of 11,08 cm?2.

start the cleavage at the time of cutting out the test piece, the outside surface of the blade of the

and the inside surface of the 50 mm punch*shall be cylindrical.

ration
piece

e to use two punches that can be assembled so as to perform the cutting in a single op€g
ring of constant width. Preferablyyuse punches that make it possible to release the test
g subjected to torsional forces;

tting press

ieces
of the
hte of

or pneumatic press,~or any equivalent device, which makes it possible to cut out test
ging the punches. The press shall be such that the punches are perpendicular to the plane
the whole of\the cutting out operation. Use, for example, a polytetrafluoroethylene pl
2 cm thickness as a cutting support.

nding press

Press or pressi

most 2400 N

account of the area of the test piece, a pressure of 2 000 kPa + 200 kPa

(i.e. taking ) over the

whole surface of the test piece in order to complete the bonding of the adhesive tape.

4.17.3.4 Bursting strength tester

Instrument fo

r measuring the bursting strength of paper (Mullen burst tester), complying with 1ISO 2758, with

thin diaphragm and pressure gauges suitable for the test to be carried out.

14
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4.17.3.5 Miscellaneous devices

The following are required:

— a knife or any cutting device for cutting out specimens, samples and adhesive tape;
— acurved needle for dissection;

— an accurate time measuring device;

— appropriate devices for fixing the test piece as shown in Figure 4;

uble sided adhesive tape, covered with an unrippled release layer, supplied in rolls of‘a
idth.

The ddhesive tape shall provide adequate adhesion to the test piece after simple application of p

Preparation for test

.1 Preparation of the test samples
mple of each specimen shall be cut out to obtain at least 10 sguare test pieces of 70 mm,

a strip of adhesive tape to both faces of each of test (pieces. The strips of adhesive
positipned as perfectly as possible opposite each other.

Identify, by marking the tape on each test piece, the, front and back of the sheet and the
traceability.

4.17.4.2 Preparation of test pieces

Using the punches and one of the presses quoted below, cut out each test piece with a cd
< 0,2lmm from each of the test samplé€s. Proceed so that equal numbers of test pieces are pur
from ¢ach face of the material.

least 55 mm

[essure.

pr greater.

fape shall be

reference for

ncentricity of
ched starting

Centre the resulting annular test.piece on the solid disc B (see Figure 4) so that the face from which punching

is visible. Then, using the curved needle for dissection, make an incision in the protective
side at least 3 mm.from the edge, avoiding damage to the adhesive tape and the test pi
the rdlease layer at an angle of approximately 180°, slowly and carefully so as not to exert app
on the test piece.

Bond|the test piece to the outer ring of disc B after centring it with respect to this part. Remove
releage layer;-proceeding as before.

release layer
ece. Remove
feciable force

he remaining

Place|the-outer ring of disc A on the exposed adhesive layer of the test piece.

In order to obtain a good bond between the adhesive tape and the adjoining surfaces subject the assembled

discs and test piece to a pressure of 2 000 kPa + 200 kPa for20 s + 5 s.

4.17.5 Procedure

Carry out the cleavage test within 2 hours after bonding the adhesive tape to the test piece in order to avoid

any change in the properties of the test piece under the effect of the adhesive.

Place the assembly of discs, test piece and adhesive tape in ring C as shown in Figure 4, the flat surface of

disc B being turned towards the inside of ring C.

© ISO/IEC 2008 — All rights reserved
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After noting which side is the top clamping surface, place the assembly on the burst tester, the annular disc A
being in contact with the bottom clamping surface.

Centre the assembly using the part D as shown in Figure 4. Lock part C using the top clamping surface.

Switch on the instrument. The diaphragm is distorted, passes through the central hole of part A, pushes part B
and finally results in splitting the test piece into two parts.

NOTE It is advisable to monitor the breaking of the test sample and, if necessary, reset after sample failure in order
to compensate for the automatic changeover switch.

Record, in kPa_to three significant figures, the value of pressure at which the sample fails

Remove the yarious parts used for positioning the test piece from the burst tester.
Verify that the adhesive tape has not lifted off, at any point of its periphery, from discs A and B’ or from tHe test
piece. Lift off the test piece from the two discs.
Ignore any tepts for which there is lift-off of the adhesive tape from one of the discs or from the test piece|
Record the Igcation at which failure of the test piece occurred:
— front/insifle;
— inside/ingide;
— inside/bgck.
Subject the ofher test pieces to the test.
Continue testing until ten valid measurements are completed (five for each direction of punching).
4.17.6 Exprgssion of results
Calculate the|cleavage stress P from the pfessure at the time of breaking as follows:
P=0,772 -p
where
p = presgure read from the pressure gauge in kPa, to three significant figures;
P = cleajage stress/of the test piece in kPa (pressure at time of breaking);
From the pregsare-teading of the pressure gauge, calculate the arithmetic mean of the valid measurements,
expressed in kPg’and standard deviation
NOTE For a uniform paper, in the same laboratory, with the same operator and test apparatus, the coefficient of

variation of ten

measurements is of the order of 2 %.

4.17.7 Test report

In addition to the results and the reference to this International Standard, quote the following details in the test

report:

— date and

16

place of testing;
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— description and identification of the material subject to the tests:

— the number of test pieces tested,

— the number of measurements per specimen,

— the cleavage stress in kPa, with its standard deviation;

— all the characteristics listed in 4.18.5;

— any factors and procedural details which may have had an effect on the results.

4.18

4.18.1

ISO/I

4.18.7

Deter
mach

— P

— ninimum sample conditioning step at a new temperature (stabilisation) = 20 min;

— 3

Asseq

Cold-crack temperature (brittleness)

Reference

FC 15457-1:2001, Annex C.

Procedure

Mmine the cold-crack temperature (brittleness) of plastic TFCs_in' accordance with 1SO 570, in both
ne and cross directions, outside the data recording area, using’the following parameters:

ercussion weight =1,96 N + 0,01 N;

set of ten test pieces is used for each step of temperature.

s the damage observed in accordance Wwith a percentage value as shown in Figurd 5. For each

tempgrature calculate a mean value N (in %) from the individual damage of the test pieces of the|set.

© ISO/IEC 2008 — All rights reserved 17
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‘ I @50

+0
o] D@51 g5 0
4] el B
s |
|
¢ 331+005
| )
| & 62 0 o]
@33 _05
[
A: annular disc receiving the material — brass B: solid disc receiving the material — brass
g@r62
Le}
2 é
B51 =
C: centring and pressure rings>~/brass
l@poz ;"
s}
[=e)
D 94,5
@102
D:ring for centring on the burst tester — mild steel
® & (? ® ® ®
|
1
1] ' I?
B a NN
gx' """""""""" S diaphragm 'E
E: material test piece — area = 11,08 cm? F: base plate of the burst tester
All dimensions in mm R4 < 1,6 mm everywhere

NOTE Dimensions of part D permit this part to be fastened to the burst tester.

Figure 4 — Apparatus for determining the delamination restistance (Burst tester method)
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4.18.3 Expression of results

The gvaluated test results N (in %) are represented graphically and a linear regression line is ca
interspction of the regression line and the line N = 50 % determines the conventional cold-crack

in acdordance with Figure 6.

100

50

O e

75 % 100 %

Figure 5 — Assessment of damage

y=N(%)

regression line

A T,

+10

+ |
| Bﬁ
+5 0

5 10 15 -20 -25 -30 -35

o]

Iculated. The
temperature,

s AVAeY N
Xx=1(C)

NOTE The drawing of the regression line shows that A =(0;12) and B = (5;0) so its equation is y=—2,5 x + 12 and,

for 50 % of damage, 7T ~— 15 °C.

Figure 6 — Example of evaluation of cold-crack temperature 7
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5 Test methods for magnetic stripe physical characteristics

5.1

Preparation and storage of samples

Unless other wise stated in the individual test methods, the requirements for preparation and storage of
samples for testing magnetic stripe physical characteristics shall be as given in 4.1.3.

5.2 Conditioning and test environments

Unless other wise stated in the individual test methods, conditioning and testing environments for magnetic

| characteristics shall be as shown in Table 1_in accordance with the card material

stripe physicg
5.3 Protru

5.3.1 Refer]

ISO/IEC 1544

5.3.2 Princ

Protrusion is
the adjacent

5.3.3 Appa

sion
ence

7-2:2007, 5.1.1.

ple

the effective increase in card thickness in the area covered by the magnetic stripe above f
card surface.

ratus

hat of

A mechanical or electronic micrometer fitted with a flat probe. of 10 mm + 1 mm diameter and an anvil of

diameter equ

The force ap
card.

The resolutio

bl to or greater than that of the probe.

blied by the probe shall be equal to or less than 1 N, applied perpendicular to the plane

N and the accuracy shall be equalto or better than 1 ym.

5.3.4 Procddure

Determine th

Determine th
stripe.

b average card thickness' by measurements, at 10 mm intervals adjacent to the edge of the

b average thickness of the card plus stripe by measurement at 3 points along the centre

Calculate the

protrusion as the difference between the average of the thickness measurements wit

without the stripe.

)

pf the

stripe.

of the

n and

P

5.4 Profil

5.4.1

HPY 1PN
U vTativil

Reference

ISO/IEC 15457-2:2007, 5.1.2.

Restriction: not applicable to stripes with a height of 1,6 mm.

20
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5.4.2 Principle

The profile deviation is evaluated from the surface profile line plotted across the height of the magnetic stripe.
It is the maximum normal distance that can be measured, in either direction, from the base line L1 to the
profile line of the magnetic material. The base line L1 is constructed in accordance with Figure 6 and the
following description:

— points A and B, the transition points between the magnetic stripe surface and the adjacent substrate
surface, are found on the profile line by inspection;

— transition lines are drawn through A and B, perpendicular to the direction of motion of the probe;

— an auxiliary line is constructed parallel to each transition line, spaced 1 mm from it in thedd|rection of the
arest end of the profile line;

— ints C and D are found at the intersection of the auxiliary lines with the profile line;

— lipe L1 is the line drawn between points C and D.

5.4.3| Procedure
Determine the profile deviation using a contact profilometer in accordance with the measuring |instrument of
ISO 3274 and procedure described in 5.2 of ISO/IEC 10373-2, ‘using the following appropriafe instrument
parameters:

— filter:

-+ either electronic filter with cut-off wavelength =.0,8 mm
—+ or mechanical filter, i.e. probe tip radius, =< mm;

— dpplied force < 1 mN;

— total uncertainty of measurement <5 %.

b Magnetic stripe area b

Basic measurement line

b=1mm

NOTE The maximum profile deviation (h) can be above or below the basic measurement line.

Figure 7 — Construction for the measurement of profile deviation
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5.5 Roughness R, and R,

5.5.1 Reference

ISO/IEC 15457-2:2007, 5.1.3.

5.5.2 Principle

In accordance with ISO 4287-1.

5.5.3 Procedure

Determine the R, and R, roughness in accordance with 5.3 of ISO/IEC 10373-2, using a contact profile meter
as prescribed in ISO 3274 and the following measuring instrument parameters:

— cut-off wavelength of 0,8 mm;
— stylus radlius < 5 pym;
— vertical fprce < 1 mN;

— total uncertainty of measurement < 5 %.
5.6 Warpdgge

5.6.1 Referpnce

ISO/IEC 154%7-2:2007, 5.1.4.

5.6.2 Procgdure
Determine warpage in accordance with the instrument and the procedure of 5.1 of ISO/IEC 10373-2.

For TFCO format an adaptation of the apparatus is necessary.
5.7 Adherence

5.7.1 Referpnce

ISO/IEC 154%7-2:2007,52.

5.7.2 Apparatus

The apparatusshalthave the fottowing characteristics:

— adhesive tape as specified in ISO 2409 with an adhesive strength of 0,4 mN/m + 0,04 mN/m, tested in
accordance with IEC 60454-2;

— a card holder comprising a rigid metal plate with an aperture 25 mm x 50 mm.

5.7.3 Procedure

With the card on a flat surface, place the card holder over it. Apply the adhesive tape firmly to the magnetic
stripe within the card holder aperture, over a length of 40 mm and press with a finger tip.
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Ensure the card holder is held firmly to avoid any movement of the card during peeling. Peel the tape back at
an angle of 45° and an approximate speed of 100 mm/s.

Inspect to ensure that the requirements given in ISO/IEC 15457-2 are met.

The test shall be carried out in both cross and widthwise direction.
5.8 Wear test

5.8.1 Reference

ISO/IEC 15457-1:2001, 4.6.
ISO/IEC 15457-2:2007, 5.3.
5.8.2| Principle

The principle is based on the ability of a card to withstand the degree of wear appropriate to its Usage class. It
is deflned in terms of the extent to which abrading the magnetic stripe degrades the average regqd back signal
level.

5.8.3| Procedure
Perfofm the wear test in accordance with the procedure and the‘apparatus of 5.4 of ISO/IEC 103 3-2:1998.
The result of the measurement is the signal amplitude U4, read before any wear occurs and aftdr:
— 9§0 cycles for light usage;

— 5§00 cycles for medium usage;

— 2500 cycles for heavy usage.
5.9 [Dimensional measurement of the magnetic stripe

5.9.1| Principle

The grinciple is based-or’a direct linear measurement. The dimensions shall be measured with] an accuracy
appropriate to the talerance defined in ISO/IEC 15457-2.

5.9.2| Procedure

Measpre each dimension with an measuring instrument giving a total uncertainty of measurement (accuracy +

error bf measurement + random error + calibration errar) equal to or less than % of the absoluté value of the

tolerance of the quantity to be checked.

An optical method shall be used.

6 Test methods for static magnetic characteristics

6.1 Principle

The magnetic characteristics required for ISO/IEC 15457-2 shall be derived from the static saturation
hysteresis curve M =f (H) or J =f (H) of a sample of the magnetic stripe and from the derivative of that curve.

© ISO/IEC 2008 — Al rights reserved 23


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

NOTE Because none of the quantities to be measured requires absolute magnetisation values, the scaling of this
axis can be adjusted to achieve the best resolution. If preferred, to accommodate established practice, the vertical scale
may be expressed in terms of a thickness-magnetisation product (z.M or ¢.J) or as magnetisation flux per unit of magnetic
sample height (&/h).

However, in the specification of the test method which follows, this axis will be referred to only as the

magnetisation (M) axis and the curves to be plotted as

M=f(H)and dM/dH = g (H)

6.2 Apparatus

The measurir
up to the valdu

g instrument used to obtain the hysteresis curve M = f (H) shall be able to produce applied

e of Hax

fields

appropriate to the class of material (see Table 3). Examples of suitable equipment are:

— a magnefometer such as a vibrating sample magnetometer (VSM);

— a hystergsismeter (HM).

The accuracy of measurement and presentation of values from which the hysteresis curve is formed sHall be
such that:

— the absdlute accuracy of magnetic field (H) axis values is better than 1 % for magnetic fields |lup to

120 kA/m; better than 2 % for magnetic fields up to 1 200 kA/m;

the linea

The instrume
produce the g

The accuracy
curve is form

the absa

ity of magnetisation (M) axis values is better than 1 %.

nt itself, or some auxiliary process shall be able to-differentiate the hysteresis curves obtain
urve dM/dH = g (H).

of measurement, calculation and presentation of values from which the differentiated hyst
bd shall be such that:

lute accuracy of magnetic field\(H) axis values is better than 1 % for magnetic fields

120 kA/mp; better than 2 % for magneticifields up to 1 200 kA/m;

the linea

NOTE 1 Th
should therefo
alternative exc

NOTE2 To

The capability

ity of differentiated magnetisation (dM/dH) axis values is better than 5 %.

b
3

use of a differentiation process introduces a vulnerability to minor high frequency disturbances

tation current should be given particular attention.

facilitate the calculation it is possible to normalize the differentiated curve such that gmax(H) = 1.

of measurement accuracy shall be: H ), + 2 %, SFp +4 %, SFg +4 %, SO+ 2 %.

ed, to

Bresis

up to

Care

re be taken to ensuré that such factors do not degrade the accuracy of the measurement. Sources of

6.3 Preparation and storage of sample

Unless otherwise stated in the individual test methods, the following requirements for preparation and storage
of samples for testing static magnetic characteristics shall be taken as supplementary to those given in 4.1.3.

6.3.1

Preparation

The test samples shall be in the form of one or several rectangular stripes of material taken from the TFC
stripe, cut such that the direction of magnetic field application is parallel to the stripe length dimension.

The test sample dimension parallel to the direction of magnetic field application shall be much greater than its

thickness.
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When several stripes are needed for sensitivity reasons, all stripes shall have the same dimensions and shall
be stacked together to form the test sample.

The tests samples shall be acclimatised to the test room for at least 24 hours immediately prior to the tests.
NOTE In ISO/IEC 15457, the stripe length dimension is parallel to the longest edge of the card.
6.3.2 Storage

Storage conditions for samples for testing static magnetic characteristics shall be as given in 4.1.3.3.

6.3.3 [ Conditioning and testing environment
The t¢sts may be carried out under any normal office or laboratory environment:
— 1[3 °C to 26 °C;

— 30%r.h.to 70 % r.h.

NOTE| The temperature of the sample during the test will affect the measured value of H;,.

6.4 (Procedure
Measprement procedure will be different according to the apparatus.
6.4.1| VSM

Affix the sample to the VSM probe such that the."sample does not move relative to the [probe during
measpurement.

Orien the sample on the probe such that the stripe length dimension is parallel to the field directipn within + 2°
(see Figure 8).

Stripe length sample
dimension of
sample
A p» VSMfield
direction
vibration
direction
(90° to VSM)
field

Figure 8 — Sample orientation for VSM hysteresis measurements

Measure the magnetic moment M of the sample over the range + H,,,, either by sweeping the field /7 at a
frequency such that a slower frequency gives the same result (within + 0,5 %), or by using digital setpoints for
field levels.

— from-H

max [0 Zero,

— from zero to + H .,
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from + H.

from — H

max

from zero to — H

max

to zero,

max’

to zero.

Plot the hysteresis loop and the differentiated curve using data taken every 40 kA/m (500 Oe) maximum, and

every 4 kKA/m

6.4.2 HM

(50 Oe) maximum in the area of H,,. See Figure 9.

Select the “dJ
Adjust the va
Insert the tes

Start the me|
second meas

Then the hys
parameters: |

H¢y,, SFp and

6.5 Expression of results

All measuren
+ H The

max-*

The results f
hysteresis cu

al measurement” procedure.
ue of the maximum applied field.
sample in the measurement cell by using the adequate sample holder.

psurement: a first run is performed; then the software asks to removesthe sample; stg
urement run.

teresis loop and the differentiated curve are displayed, along withvthe values of the foll
Myaxo Hopgr My, SFp and SQ.

1m’ max’

SQ are calculated as stated below.

alue of |H ., | is defined for each magnetic-Class in Table 3.

max

Table 3 — Values of maximum applied magnetic field

Magnetic class Values of |H, 5y
kA/m
S 120
120
H 1200

br each of'the required quantities shall be derived from the hysteresis curves and differen

ves, as:shown in Figure 9. The method of derivation for each is given hereafter in 6.6 to 6.8.

rt the

bwing

ents shall be made from hysteresis curves for'which the maximum magnetic field excursiofs are

tiated
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M
f(Hna) 1
f(H)
~Himax Han| 0|  [Hew: E
) e
0.5 giax(H)

)/

>
0 | Hi H-

Figure 9 — Example of hysteresis loop and its differentiated curve

6.6 [Coercivity, H_;,

6.6.1| Reference
ISO/IEC 15457-2:2007, Annex A.

6.6.2| Procedure

Determine coercivity values on the positive and negative H-axis from the hysteresis curve as th¢ value of the
appligd magnetic field which reduces the magnetisation to zero i.e. f (/) = 0. See Figure 9.

Then [find.the average value:

_ |HCM.1|+|HCM.2|
- 2

HCM

NOTE 1 Oe = 10%/4n A/m = 79,58 A/m; 1 kA/m = 41 Oe = 12,57 Oe.
6.7 Squareness, SO

6.7.1 Reference

ISO/IEC 15457-2:2007, Annex A.

© ISO/IEC 2008 — All rights reserved 27


https://iecnorm.com/api/?name=ef607aafdca3c2c31bd0a1f83fa1d969

ISO/IEC 15457-3:2008(E)

6.7.2 Procedure

Determine the squareness from the hysteresis curve as the ratio of the value of magnetisation at zero

magnetic field to the value of magnetisation at the appropriate maximum applied field 7 ,,,, i.e.:
f(0
so-fO)
fF(Hmax)
NOTE Particularly for class H material, the magnetisation value depends strongly on the value of the maximum

applied field. The accuracy of squareness measurements is therefore dependent on the ability to set the maximum applied
field to a reproducible value.

6.8 Switc|||ing field distribution, (SFp)

6.8.1 Referpnce

ISO/IEC 1544

6.8.2 Procs

Determine tH
dM/dH = g (A
the two half-4

SFp =2

where g (H4)

NOTE Th
small changes
for example to
wave, or a cles

7-2:2007, Annex A.

dure

e switching field distribution from the differentiated hystereSis curve as the width ¢
) curve at the half-amplitude points divided by the value of.the magnetic field midway be
mplitude points, i.e.:

Hy - H,y
H1 +H2

=g (HZ) = 0!5 gmax (H)
b measurement of SFp, since it uses a derivative relation, is particularly vulnerable to errors arisin

parasitic signals coming with the mains. Therefore precautions should be taken to assure a pure sin
n power source used to produce the'applied field.

6.9 Testr

The test repart shall ensure fulltraceability of the origin of the samples and the conditions and circumst
of tests. It shall bear across-reference to locate the actual samples preserved in accordance with 6.3.2.

The technical content of‘the report shall comprise reproductions of the hysteresis and differentiated hyst
curves obtained, together with tabulated results showing the actual values derived for each of the re
quantities. Multiplesmeasurements of the same quantity taken from the same sample shall be sho
individual mepsurements together with mean and standard deviation.

port

f the
ween

j from

on the M =f (H) curve. Such small changes, which do not affect the coercivity or squareness, can :l)e due

soidal

ANces

Bresis
uired
vn as

The accuracy of each individual measurement shall be stated and the claimed accuracy supported by
reference to an explicit analysis, which may be a separate document or may be supplied as an annex to the

test report.

7 Test method for dynamic magnetic characteristics

7.1 Principle

The principle of the test is based on the measurement of read back signal voltages recorded under certain
specified conditions. The test has two independent variables, write current and recording density.
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