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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
tablished has the right 10 be represenied on that committee. International organizations, governmental and
n-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely’|with the
Imternational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization)

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part .

he main task of technical committees is to prepare International Standards. Draft\international Standards
opted by the technical committees are circulated to the member bodies for ‘voting. Publicatign as an
Imternational Standard requires approval by at least 75 % of the member bodies'casting a vote.

>

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

-

BO/IEC 15457-3 was prepared by Technical Committeel, ISO/TC JTC 1, Information teghnology,
ubcommittee SC 17, Cards and personal identification.

0

Tlhis second edition cancels and replaces the first edition (ISO/IEC 15457-3:2002), of which Has been
technically revised.

BO/IEC 15457 consists of the following parts, under the general title Identification cards — Thip flexible
cards:

—+ Part 1: Physical characteristics

— Part 2: Magnetic recording technique

—+ Part 3: Test methods

© ISO/IEC 2008 — Al rights reserved Vi
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Identification cards — Thin flexible cards —

Part 3:
Test methods

Scope

hin flexible cards (TFC), the subject of this International Standard, are used.to ‘automate the co
dccess to goods or services such as mass transit, highway toll systems, car parks, vouchers, stored

or these applications, data can be written and/or read by machines using_various recording techniq
magnetic stripe, optical character recognition (OCR), bar code, etc,

his part of ISO/IEC 15457 specifies the test methods and procedures required to carry out measure
the magnetic stripe and encoding characteristics of thin flexiblg‘cards.

any of the standard methods available for checking physical properties of base materials are inteng
dpplied to samples cut from continuous material or large sheets. However, all test methods give
nless explicitly stated otherwise, apply to finished cafds.

he test methods described are to be performed on separate samples. It is not intended that any i
rd should pass through more than one test procedure, unless explicitly stated.

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

Normative references

he following referenced“documents are indispensable for the application of this document. F
references, only the-edition cited applies. For undated references, the latest edition of the rg
document (including'any amendments) applies.

I$O 186, Paperiand board — Sampling to determine average quality

I$O 187, “RPaper, board and pulps — Standard atmosphere for conditioning and testing and proc

onitoring the atmosphere and conditioning of samples

nhtrols for
alue, etc.
les such

ments of

ed to be
h herein,

ndividual

or dated
ferenced

pbdure for

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

ISO 1831, Printing specifications for optical character recognition

ISO 2144, Paper, board and pulps — Determination of residue (ash) on ignition at 900 °C

ISO 2409, Paints and varnishes — Cross-cut test

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

© ISO/IEC 2008 — All rights reserved
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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 of standardizing and authorized laboratories

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

ISO 562('5, Paper — Determination of folding endurance

ISO 5627, Paper and board — Determination of smoothness (Bekk method)

ISO 5629, Paper and board — Determination of bending stiffness — Resonance method
ISO 5636-3, Paper and board — Determination of air permeance (medium range) — Part 3: Bendtsen metho{d
ISO 6388-2, Plastics — Film and sheeting — Determination of tear resistance — Part 2: ElImendorf method
ISO 829%, Plastics — Film and sheeting — Determination of the coefficients of.friction

ISO 857(, Plastics — Film and sheeting — Determination of cold-crack\temperature

ISO/IEC|7811-2, Identification cards — Recording technique — Ralt 2: Magnetic stripe — Low coercivity
ISO/IEC|7811-6, Identification cards — Recording techniqué.=— Part 6: Magnetic stripe — High coercivity
ISO/IEC|10373-1, Identification cards — Test methods\— Part 1: General characteristics

ISO/IEC|10373-2, Identification cards — Test meéthods — Part 2: Cards with magnetic stripes
ISO/IEC|15457-1, Identification cards — Thin flexible cards — Part 1: Physical characteristics
ISO/IEC|15457-2, Identification cards +— Thin flexible cards — Part 2: Magnetic recording technique

IEC 604%4-2, Specifications for.pressure-sensitive adhesive tapes for electrical purposes — Part 2: Methods

of test

3 Terms anddefinitions

For the gurpgses of this document, the terms and definitions given in ISO/IEC 15457-1, ISO/IEC 15457-2 anld
the followihgyapply.

31
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

2 © ISO/IEC 2008 — All rights reserved
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3.3
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

34
reference write current

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

.5
reference flux

R
flux in the test write head when the write current is /g

.6
test piece
rt of the sample or test sample on which the test is conducted

.7
ncertainty of measurement
gstimate characterising the range of values within which the true valyé of a measurand lies

[International vocabulary of basic and general terms in metrologyAVIM)]

3.8

{pptical) transmittance factor
i

r

r

htio of the measured (optical) flux transmitted by*a specimen to the measured flux when the spq
bmoved from the sampling aperture of the measuring device:

T=,/®
where
T is the transmittance factor;

@_ is the transmitted\(eptical) flux;

P is the aperture flux.

[1SO 5-2:1991]

3.9

dpacity
(pptical) transmission density

Ioéarithm to the base 10 of the reciprocal of the transmittance factor:
DT: |0g10 1/T: |Og10 ¢j/¢T

[1SO 5-2:1991]

© ISO/IEC 2008 — All rights reserved
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4 Test methods for physical characteristics

4.1 General

4.1.1 Reference

ISO/IEC

4.1.2

In order
tests sh

413

41.31

The sam

In certai
demonst

The sam

41.3.2

Test sanpples shall wherever possible be either finished cards*or prepared from finished cards. They shall b

condition

Test pieq
apparatu

4.1.3.3

Any test
specified
distortiorn

All such
documer

414 ¢

Unless d
standard

15457-1.

0 obtain consistent and reproducible results, the apparatus and test devices used to carry eub)the
[l comply with ISO 4094, wherever applicable.

ampling, preparation and storage of samples
Sampling
pling shall be in accordance with Table 1.

h cases samples may be taken from the base material before eard manufacture if it can be
rated that no significant change in the property to be tested can arise'during subsequent processing.

ples used to prepare a set of test pieces shall be taken from the ‘same batch of TFC base material.

Preparation

[¢]

ed in accordance with 4.1.4.

—

es shall, as necessary, be prepared from thé*test samples in the particular form required by the te$
s used.

Storage

samples or test pieces retdined for reference shall be stored under the environmental conditions
in 5.3.2 of ISO/IEC 1545671 in such a manner that degradation due to moisture, light, physical
, plasticisers and other.contamination shall not occur.

samples shall be\clearly cross-referenced to the test report and any relevant supplementar
tation.

<

onditioning and testing environment

therwise specified, the conditioning of test samples, and environment for the tests specified in this
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.

© ISO/IEC 2008 — All rights reserved
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41.5 Testreport

The test report shall be accurate, clear and ensure full traceability.
4.2 Dimensions (except thickness)

4.21 Reference

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

2008(E)

5O/IEC 15457-1:2001, Clause 7.

42.2 Principle

he principle is direct linear measurement. The dimensions shall be measured with an-accuracy ap|
b the tolerance of the prescribed value of the characteristics of ISO/IEC 15457-1.

= =

4.2.3 Procedure

=

leasure TFC dimensions using a method and apparatus that ensures a‘total measurement uncertai
b or less than 25 % of the absolute value of the tolerance of the dimension to be checked.

—

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

uring the performance of the measurement, ensure that any. mechanical force applied to the edge of
uring measurement does not exceed 6 N per 10 mm length.

o

NOTE An optical method can be used.

4.3 Thickness

4.3.1 Reference

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

43.2 Apparatus

=]

ead weight micrometer-

4.3.3 Procedure

Determine the thickness of paper or composite TFCs in accordance with 1ISO 534, using a prd
00 kPas-outside the data recording area. Thickness shall be the average measurement of three
easureéments taken on the same card in three different locations.

—

propriate

hty equal

the card

ssure of
different

4.4 Separation force

4.41 Reference
ISO/IEC 15457-1:2001, 6.3.4.

ISO/IEC 15457-1:2001, 6.1.4.

© ISO/IEC 2008 — All rights reserved
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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.

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
degree

Figure 1 — Testarrangement for separation force

4.4.4 Procedure

Take sufficient samples to prepare ten test pieces which include the perforation line to be tested and prepar
the test gieces such that the.t€st is carried out on the full height of the card.

[0

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

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

4.4.5 Bxpression 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.

6 © ISO/IEC 2008 — All rights reserved
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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,

2008(E)

— height: 155 mm + 0,1 mm,

— length: 150 mm minimum;

- an appropriate device such as rule, calibrated gauge or micrometer with an accuragy better than

45.3 Procedure
Hlace a complete reel of cards (maximum diameter 300 mm) onto two bars as‘indicated in Figure 2.

Hosition the bars parallel to each other with the 9 mm face in contact with’a flat surface and spaced a
dach other such that the edge of the reel coincides with the outside fage of the bar.

Hor the purpose of this test only, secure the outside end of the reel'to the remainder of the reel but en
the means employed does not damage the card material whén' removed. Do not hold the reel togethg
dlastic 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 24 hours, measure the distance (D) betweefithe underside of the reel and the level surface.

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

roll

ba\ /level surface
; /

bar

Figure 2 — Tightness of reel winding

D,2 mm.

bart from

sure that
r with an

46 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.

© ISO/IEC 2008 — All rights reserved
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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.

Determir
in the dir|

4.8 Fd

481 R

ISO/IEC

4.8.2 Apparatus

Schoppe

NOTE

are compgrable with those obtained using the Schopper equipment.

483 P

Determir
accordar

Take the

Express

4.9 Ash content

491 R

ISO/IEC

49.2 P

Determir
data recq

e the bending stiffness, in accordance with ISO 5629 or ISO 2493 as required by the base standarg
ection of the width of the card.

Iding endurance

eference

15457-1:2001, Annex A.

r apparatus, or Lhomargy apparatus with a force of 8,68 N.

When the Lhomargy equipment is used with a force of 8,68 N _then, in accordance with ISO 5626, the resul

rocedure

e folding endurance in both machine and.gross directions, outside the data recording area, i
ce with ISO 5626.

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

the result as Logo(N), where N is the number of double foldings.

eference
15457-1:2001,Annex A.
rocedure

e thie'ash content of paper TFC in accordance with ISO 2144. Take the test piece from outside an

[72]

=)

rding area and preferably from unprinted areas.

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.

© ISO/IEC 2008 — All rights reserved
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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

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

.11.2 Procedure

etermine the opacity (paper backing) in accordance with ISO 2471 and/or opacity (700-1 000 nm) in
ccordance with ISO/IEC 10373-1. Ensure that the opacity requirements of the base standard are met over
the entire area of the card.

=z

OTE 1 Anomalous results can be obtained from areas having photoluminescent\properties such as phosphgrescence
I fluorescence.

(o]

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

Q

412 Coefficient of friction and destacking force

4.12.1 Reference

5O/IEC 15457-1:2001, Annex A, B or C, as applicable.

4.12.2 Procedure

etermine the dynamic coefficient of friction (substrate/stainless steel), in accordance with ISO 829p, and/or
estacking force, in accordance with’ISO 1681, in the machine direction using the following paramieters, as
pplicable:

Q QO I

—+ friction sledge size:

— for TFC.0 =25 mMm x 25 mm);
— for TEC.1)= 50 mm x 50 mm;
— forTFC.5 =63 mm x 63 mm;

- ,sample size:

— for TFC.0=30mm x 200 mnT;
— 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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— total sledge weight:

for TFC.0 = 0,308 + 0,003 N;
forTFC.1=1,23 +0,01N;

for TFC.5=1,96 0,02 N;

— feed rate = 100 mm/min = 10 %;

— slidi

— stainless steel characteristic: mirror-bright surface.

The coe
from the

Where n

parameters employed shall be those listed above as applicable to the TFC.5 format.

4.13 R¢

4.13.1 R
ISO/IEC

4132 P

Determir
respectiy

Calculatg the print contrast signal (PCS) from:

PC$ =

4.14 Ai

4141 R

ISO/IEC

4142 P

Determir

ng path = 100 mm;

>

ficient of friction in the cross direction can only be determined by measurement of samples take
base material, immediately prior to conversion.

neasurements are conducted on unconverted base material, rather than finished cards, the test

flectance factor

eference

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

rocedure

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

I permeance

eference

15457-1:2001Annex A.

roceddre

€-the air permeance in accordance with ISO 5636-3, using the Bendtsen method, with a pressure <|>f

1,47 kPa

4.15 Sizing and pen-writing factor

4.15.1 Reference

ISO/IEC

10

15457-1:2001, Annex A, B or C, as applicable.
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4.15.2 Principle

2008(E)

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

C

oloured reagents.

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

d

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

N
C

U

(/)]

OTE This test method is equivalent to the test method specified in NF Q 03-015:1983, Essais-des
artons — Détermination du degré de collage-écriture, issued by AFNOR.

415.3 Apparatus and reagents

415.3.1 Drawing pen

se a standard commercial drawing pen. Ensure that the nibs are the.same length and althg
harpened, do not cut or otherwise damage the test piece under the test conditions.

1

—~~

.15.3.2 Drawing system

he drawing pen is mounted in a suitable device, preferably of the carriage type, which makes it pq
ove it over the surface to be tested while satisfying the following conditions:

- movement along the plane of symmetry of the drawing pen nibs;
— angle between drawing pen and TFC surface:45°;

— no additional pressure on the substrate, éxcept that due to the mass of the drawing pen and the
device.

415.3.3 Reagents

he reagents used are solutions! of the following dyes of Analytical Reagent quality:
- direct dye: colour index“Cl 74 180 (slightly aggressive dye);
- acid dye: colouriindex Cl 42 045 (very aggressive dye).

he compositions of the solutions to be used are given in Table 2.

jo notexceed 80 °C).

bapiers et

ugh fully

ssible to

mounting

repareJseagents 1 and 5 by dissolving these two dyes in distilled water. This can be done either hot or cold

1

) Suitable dye solutions may be obtained from: NOVIPROFIBRE, BP 28, 38320 Eybens, France. This info

rmation 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 prg

— to each 1 litre of solution, add 1 gram per litre of phenol, as an antiseptic;

— preg

Keep all
months

4.15.4 P
Take a s

Great ca
4155 P

4.15.5.1
Carry ou

Set the
reagents|

On each
Take car

Avoid su

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

ceed as follows:

are reagents 2, 3 and 4 using a suitable mixture of reagents 1 and 5.

reagents in well stoppered flasks in darkness and do not use solutions which are more than three
Id.

reparation of test pieces
et of at least ten test pieces of each specimen, each with.sides of at least 70 mm.
re shall be taken when sampling the test pieces, as touching with the hands can affect the results.
rocedure
Draw the test patterns
the test in the same atmosphere as that used for conditioning the test pieces.

Spacing of the drawing penJnibs to 0,60 mm = 0,05 mm using a feeler gauge. The height of th
in the drawing pen shall be’' 1 cm at the beginning of drawing. Reset it every three lines.

[¢]

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

berimposingthe front and back lines on the same test piece.

12

Figure 3 — Test pattern

© ISO/IEC 2008 — All rights reserved
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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;

enetration through the test piece is deemed to occur when the coloured reagent appears‘on the bac
en in very small amounts. Do not confuse penetration with show-through due to lack:of opacity. The use of
g magnifying glass with a magnification of about 5 facilitates this distinction.

Ignore the ends of the lines.

O

f the observations relating to both sides of the same test piece, repoftthose of the lowest numbe
eathering and penetration. The two numbers reported in this way coristitute the result for one test pie

—h

case of doubt regarding the reagent to be reported, note the'humber of the solution immediately
at which gives an indisputable fault.

—

415.5.3 Sizing and pen-writing factor
Hroceed as detailed above with the reagents required by the specification.

I{ a single sizing and pen-writing factor is specified without additional details, it shall be considered to
feathering.

\ferify that there is no feathering or through penetration of the ink.

.15.6 Expression of results

or the feathering and through penetration of the ink, calculate separately the mean of all of the res|
t, rounded to one decimal place.

.16 Tear resistance

.16.1 Reference

IBOUAEE 15457-1:2001, Annex B or C, as applicable.

ht of any

surface,

both for
Ce.

receding

relate to

ults for a

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 — All rights reserved
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4.17 Delamination resistance

4.17.1 Reference

ISO/IEC

15457-1:2001, Annex B.

4.17.2 Principle

This test is used to determine the delamination resistance, or cleavage stress, of a material sheet subjected to

a tensio

The met
tester). A
clamping
bonded
breaks. T

NOTE
resistancd
AFNOR.

4.17.3 Apparatus

417.31

Two circ

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

So as nd
33 mmp

It is pref

and obtdin a ring of constant width. Preferably,use punches that make it possible to release the test piec

without it

4.17.3.2
Lever pr|
without d

sheet du
approxin

417.3.3

Press or

perpenaicular to Its plane.

nod is based on the use of an instrument for measuring the bursting strength of paper (Mullen bur
A\n elastic diaphragm, passing through the central hole of an annular disc fixed against;the’ lows

o the other face of the test piece. It is therefore subjected to an increasing cleavagestress until
[he pressure gauge indication is recorded at the breaking point.

This test method is equivalent to the test method specified in NF Q 03-046:1972, Determination of th
to cleavage perpendicular to the plane of a sheet — Burst tester method with 1973 amendment, issued |
An English language version is available.

Punches

ilar punches with diameter of 33 mm £ 0,1 mm and 50 mm+ 0,1 mm respectively are used for cuttin
t to start the cleavage at the time of cutting out the test piece, the outside surface of the blade of th
unch and the inside surface of the 50 mm punch’shall be cylindrical.

brable to use two punches that can be assembled so as to perform the cutting in a single operatio

being subjected to torsional forces:

Cutting press

bss, or pneumatic press,-or any equivalent device, which makes it possible to cut out test piece
amaging the punches.~Fhe press shall be such that the punches are perpendicular to the plane of th
ring the whole of the cutting out operation. Use, for example, a polytetrafluoroethylene plate ¢
ately 2 cm thickness as a cutting support.

Bonding\press

surface on which an annular test piece is bonded by adhesive tape, pushes upwards|a solid dis¢

—

p

=

—

D

[l

= O »

pressing device, with pressure indication, which is used for exerting a force of at least 2 000 N and

most 2
whole s

417.34

0-N ‘(i.e. taking account of the area of the test piece, a pressure of 2 000 kPa + 200 kPa) over th

Bursting strength tester

Instrument for 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;

width.

4.17.4 Preparation for test

417.41 Preparation of the test samples

>

pply a strip of adhesive tape to both faces of each of test'pieces. The strips of adhesive tape
positioned as perfectly as possible opposite each other.

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

417.4.2 Preparation of test pieces

0,2 mm from each of the test samplés. Proceed so that equal numbers of test pieces are punche
ffom each face of the material.

—+ double sided adhesive tape, covered with an unrippled release layer, supplied in rolls_of at leagt 55 mm

Tlhe adhesive tape shall provide adequate adhesion to the test piece after simple application of pressiire.

Tlhe sample of each specimen shall be cut out to obtain at least 10 square test pieces of 70 mm, or greater.

shall be

ence for

Using the punches and one of the presses quoted below, cut out each test piece with a conce:I;tricity of

starting

entre the resulting annular test\piece on the solid disc B (see Figure 4) so that the face from which punching
arted is visible. Then, usjng.the curved needle for dissection, make an incision in the protective relepse layer

this side at least 3 mm from the edge, avoiding damage to the adhesive tape and the test piece.
the release layer at an‘angle of approximately 180°, slowly and carefully so as not to exert apprecig
dn the test piece.

Bond the test {iece to the outer ring of disc B after centring it with respect to this part. Remove the r
release layeryproceeding as before.

Hlace the outer ring of disc A on the exposed adhesive layer of the test piece.

discs and test piece to a pressure of 2 000 kPa + 200 kPa for 20 st 5s.

4.17.5 Procedure

Carry out the cleavage test within 2 hours after bonding the adhesive tape to the test piece in order
any change in the properties of the test piece under the effect of the adhesive.

Remove
ble force

Emaining

;sembled

to avoid

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,
Remove

Verify th
piece. Li

n kPa to three significant figures, the value of pressure at which the sample fails.
the various parts used for positioning the test piece from the burst tester.

t the adhesive tape has not lifted off, at any point of its periphery, from discs A and B 6r from the te
t off the test piece from the two discs.

Ignore any tests for which there is lift-off of the adhesive tape from one of the discs orArom the test piece.

Record

— fron

— insid

— insid

ne location at which failure of the test piece occurred:
/inside;
elinside;

e/back.

Subject the other test pieces to the test.

Continug

4.17.6 H

testing until ten valid measurements are completed (five for each direction of punching).

xpression of results

Calculatg the cleavage stress P from the pressure at the time of breaking as follows:

P=

where

,772 - p

p = pressure read fromi-the pressure gauge in kPa, to three significant figures;

P:

From thq
expresse

Cleavage stres§of the test piece in kPa (pressure at time of breaking);

pressure reading of the pressure gauge, calculate the arithmetic mean of the valid measurement
d inrkPa and standard deviation.

—

p

4

NOTE

= +f, et ok $ H 4 a4 4 4 i ££: 0 4
Ul a utimvurTim paper, 1T Ui odimic 1abuldtury, WitlT U1% odallTic UpTTdtlul aru tCot dppaidius, UIT CUTITTIUVITTIU

variation of ten measurements is of the order of 2 %.

4177 T

est report

f

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

report:

— date

16

and 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 Cold-crack temperature (brittleness)

4.18.1 Reference

5O/IEC 15457-1:2001, Annex C.

4.18.2 Procedure

Determine the cold-crack temperature (brittleness) of plastic TFCs<in accordance with 1SO 8570
machine and cross directions, outside the data recording area, using-the following parameters:

- percussion weight = 1,96 N + 0,01 N;

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

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

Assess the damage observed in accordanceswith a percentage value as shown in Figure 5. |
témperature calculate a mean value N (in %) from the individual damage of the test pieces of the set.

in both

For each

© ISO/IEC 2008 — All rights reserved
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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 ring =brass
FIoN
s}
[=e)
D 94,5
@102
D:ring for centring on the burst tester — mild steel
(® ® (? ® ®
|
1
|
S m— N
e~ TP ]
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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& & &

0% 25 % 50 %
9 o
75 % 100 %

Figure 5 — Assessment of damage

4.18.3 Expression of results

Tlhe evaluated test results N (in %) are represented graphigally and a linear regression line is calculgted. The

mtersection of the regression line and the line N = 50 % determines the conventional cold-crack temperature,
accordance with Figure 6.

y=N(%)
100 |

regression line

50 [ :

+ A T
| B & O | | \ | | | | |
+10 +5 0 -5 -10 -15 -20 -256 -30 -35 x=T(°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 g
stripe ph

5.3 Pr

5.31 R
ISO/IEC

532 P

Protrusid
the adjag

5.3.3 Apparatus

A mecha
diameter

The forc
card.

The reso

534 P
Determir

Determir
stripe.

Calculatg the protrusien as the difference between the average of the thickness measurements with and

without t

5.4 Pr

ther wise stated in the individual test methods, conditioning and testing environments for magnet
ysical characteristics shall be as shown in Table 1, in accordance with the card material.

[¢)

otrusion

eference
15457-2:2007, 5.1.1.
rinciple

n is the effective increase in card thickness in the area covered by-the magnetic stripe above that ¢f
ent card surface.

nical or electronic micrometer fitted with a flat probe, of 10 mm + 1 mm diameter and an anvil ¢f
equal to or greater than that of the probe.

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

[¢]

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

rocedure

e the average card thickness’by measurements, at 10 mm intervals adjacent to the edge of the strip

®

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

ne stripe.

ofile deviation

5.4.1 Reference

ISO/IEC

15457-2:2007, 5.1.2.

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

20

© ISO/IEC 2008 — All rights reserved


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

ISO/IEC 15457-3:2008(E)

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 thé |directipn of the
nearest end of the profile line;

—+ points C and D are found at the intersection of the auxiliary lines with the profile ling;
—+ line 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
5O 3274 and procedure described in 5.2 of ISO/IEC 10373-2,/using the following appropriate instrument
parameters:

L filter:

— either electronic filter with cut-off wavelength-=0,8 mm

— or mechanical filter, i.e. probe tip radius.=\1 mm;

— applied force < 1 mN;

- total uncertainty of measurement. <5 %.

b Magnetic stripe area b

F § e ——— s —
S ———

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 metg
as prescfibed in ISO 3274 and the following measuring instrument parameters:

=

— cut-¢ff wavelength of 0,8 mm;

— stylds radius < 5 ym;

— vertical force < 1 mN;

— totalfuncertainty of measurement < 5 %.
5.6 Warpage

5.6.1 Reference

ISO/IEC|15457-2:2007, 5.1.4.

5.6.2 Procedure
Determinje warpage in accordance with the instriment and the procedure of 5.1 of ISO/IEC 10373-2.

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

5.7.1 Reference

ISO/IEC|156457-2:2007,6.2.

5.7.2 Apparatus

The appTratus shall have the following 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.

22 © ISO/IEC 2008 — Al rights reserved
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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

581 Reference

5O/IEC 15457-1:2001, 4.6.

5O/IEC 15457-2:2007, 5.3.

.8.2 Principle
he principle is based on the ability of a card to withstand the degree of wear@appropriate to its usagg class. It

i$ defined in terms of the extent to which abrading the magnetic stripe degrades the average read back signal
I¢vel.

§5.8.3 Procedure
Herform the wear test in accordance with the procedure and the‘apparatus of 5.4 of ISO/IEC 10373-2(1998.

The result of the measurement is the signal amplitude Uxy;-read before any wear occurs and after:

- 50 cycles for light usage;

— 500 cycles for medium usage;

—+ 2500 cycles for heavy usage.
8.9 Dimensional measurement of the magnetic stripe

8.9.1 Principle

—

he principle is based ‘on a direct linear measurement. The dimensions shall be measured with an pccuracy
ppropriate to the tolerance defined in ISO/IEC 15457-2.

Q

5.9.2 Procedure

=

leasure-each dimension with an measuring instrument giving a total uncertainty of measurement (agcuracy +
rrorcof’measurement + random error + calibration error) equal to or less than % of the absolute valpe of the
plerance of the quantity to be checked.

= 0

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.
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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 medsuring instrument used to obtain the hysteresis curve M = f (H) shall be able to produce applied-field

up to the|value of H,,,, appropriate to the class of material (see Table 3). Examples of suitable equipment arg:

[

— a magnetometer such as a vibrating sample magnetometer (VSM);
— a hysteresismeter (HM).

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

— the pbsolute accuracy of magnetic field (H) axis values is better than 1 % for magnetic fields up f
120 kA/m; better than 2 % for magnetic fields up to 1 200 kA/m;

[®]

— the ljnearity of magnetisation (M) axis values is better than 1 %.

The instqument itself, or some auxiliary process shall be able teZdifferentiate the hysteresis curves obtained, f
produce the curve dM/dH = g (H).

O

The accyracy of measurement, calculation and presentation of values from which the differentiated hysteres
curve is formed shall be such that:

[2]

— the pbsolute accuracy of magnetic field\\(H) axis values is better than 1 % for magnetic fields up f
120 [kA/m; better than 2 % for magnetic fields up to 1 200 kA/m;

[®]

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

NOTE 1 | The use of a differentiation process introduces a vulnerability to minor high frequency disturbances. Caie
should therefore be taken to enswure that such factors do not degrade the accuracy of the measurement. Sources ¢f
alternative excitation current should be given particular attention.

NOTE 2 | To facilitate the-Calculation it is possible to normalize the differentiated curve such that gmax(H) = 1.

The capability of measurement accuracy shall be: H,,+ 2 %, SFp =4 %, SFg+4 %, SO £ 2 %.

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

anrngp caonditions for. QerﬂQQ for fpcfing static magnpﬁn characteristics shall he as gi\mn in4133

6.3.3 Conditioning and testing environment

Tlhe tests may be carried out under any normal office or laboratory environment:

- 18 °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

Mleasurement procedure will be different according to the apparatus.

64.1 VSM

Affix the sample to the VSM probe such that the:sample does not move relative to the probe during
measurement.

Qrient the sample on the probe such that theystripe length dimension is parallel to the field direction within + 2°

($ee 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 zeroto — H

— from-H

max 1O Zero,

max’

max [O Zero.

Plot the hysteresis loop and the differentiated curve using data taken every 40 kA/m (500 Oe) maximum, and
every 4 kA/m (50 Oe) maximum in the area of H,,. See Figure 9.

6.4.2

Select th

Adjust thie value of the maximum applied field.

Insert th

Start the
second 1

Then the

parameters: H ., My .., Hey M, SFp and SO.

HCM’ SF[

6.5 EXpression of results

All meas
+H

max-*

The res\
hysteres

“dual measurement” procedure.

test sample in the measurement cell by using the adequate sample holder.

measurement: a first run is performed; then the software asks to remove\the sample; start th
heasurement run.

[0

hysteresis loop and the differentiated curve are displayed, along with the values of the following

and SQ are calculated as stated below.

urements shall be made from hysteresis curves for'which the maximum magnetic field excursions are
[he value of |H ,,,,| is defined for each magnetic-Glass in Table 3.

Table 3 — Values of maximum applied magnetic field

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

Its for each efithe required quantities shall be derived from the hysteresis curves and differentiated
s curves, as;shown in Figure 9. The method of derivation for each is given hereafter in 6.6 to 6.8.
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M
f(Hna) +
f(H)
- H
Himax Honi| 0|  (Homo
>
_aH) S
0.5 gmax(H)

/|

>

Figure 9 — Example of hysteresis loop and its differentiated curve

6.6 Coercivity, 4,

6.6.1 Reference

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

6.6.2 Procedure

|

etermine coeftivity values on the positive and negative H-axis from the hysteresis curve as the value of the
pplied magnetic field which reduces the magnetisation to zero i.e. f (H,,,) = 0. See Figure 9.

Q

Tlhen find-the average value:

| |H

A g4 PP
o T | Civl.Z]

2

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

6.7 Squareness, SO

6.7.1 Reference

ISO/IEC 15457-2:2007, Annex A.
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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- 1O
fF(Hmax)
NOTE Particularly for class H materlal the magnetrsatlon value depends strongly on the value of the maX|mum
applied figld—Fhe-aee z By ad

field to a eprodumble value

6.8 Switching field distribution, (SFp)

6.8.1 Reference

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

6.8.2 PHrocedure

[¢]

Determinle the switching field distribution from the differentiated hysteresis curve as the width of th
dM/dH =g (H) curve at the half-amplitude points divided by the value of, the) magnetic field midway betwee
the two Half-amplitude points, i.e.:

-

Hy - H,

SFD =2><
H1 +H2

where g [H4) =g (H3) = 0,5 gpax (H)

NOTE The measurement of SFp, since it uses a derivative relation, is particularly vulnerable to errors arising fro
small chapges on the M =f (H) curve. Such small changés, which do not affect the coercivity or squareness, can be d
for examgle to parasitic signals coming with the mains. Therefore precautions should be taken to assure a pure sinusoid
wave, or @ clean power source used to producethe.applied field.

&GS

6.9 Test report

The test|report shall ensure full-traceability of the origin of the samples and the conditions and circumstancegs
of tests. |t shall bear across-reference to locate the actual samples preserved in accordance with 6.3.2.

The techhical content of/the’report shall comprise reproductions of the hysteresis and differentiated hysteres
curves optained, together with tabulated results showing the actual values derived for each of the require
quantities. Multiple-measurements of the same quantity taken from the same sample shall be shown 4
individual measurements together with mean and standard deviation.

n Qwn

The acclracy. of each |nd|V|duaI measurement shall be stated and the claimed accuracy supported b

(D"<

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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