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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with IBO and IEC, also take part in the work. In the field of information technology, ISO andq IEC have
established a|joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives}-Part 3.
The main task of the joint technical committee is to prepare International Standards. Drafi-Internationall Standards
adopted by the joint technical committee are circulated to national bodies for voting. Rublication as an Irjternational
Standard reqiires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 15457 may be thg subject of
patent rights.[ISO and IEC shall not be held responsible for identifying any or‘all such patent rights.

ISO/IEC 154%7-3 was prepared by Joint Technical Committee CISO/IEC JTC 1, Information fechnology,
Subcommittep SC 17, Identification cards and related devices.

ISO/IEC 154%7 consists of the following parts, under the general title /dentification cards — Thin flexible fards:
— Part 1: Physical characteristics
— Part 2: Magnetic recording techniques

—  Part 3: Tpst methods

vi © ISO/IEC 2002 — All rights reserved
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Identification cards — Thin flexible cards —

Part 3:

Test methods

1 Scop

Thin flexibl
or services

For these
magnetic s

This part @
magnetic s

Many of th
applied to

explicitly sfated otherwise, apply to finished cards.

The test m
should pas

Acceptanc

2 Normative references

The follow
this part d
publication
investigate
undated r¢
maintain re

ISO 186, A

e

e cards, the subject of this International Standard, are used to automate the éontrols for ac
such as mass transit, highway toll systems, car parks, vouchers, stored value, etc.

pplications, data can be written and/or read by machines using various recording techni
tripe, optical character recognition (OCR), bar code, etc.

f ISO/IEC 15457 specifies the test methods and procedures.required to carry out measur
tripe and encoding characteristics of thin flexible cards.

e standard methods available for checking physical properties of base materials are in
samples cut from continuous material or large sheéts. However, all test methods given H

s through more than one test procedure, \unless explicitly stated.

b criteria do not form part of this standard.

ng normative documents contain provisions which, through reference in this text, constitute
f ISO/IEC 15457.( For dated references, subsequent amendments to, or revisions of,
s do not apply. However, parties to agreements based on this part of ISO/IEC 15457 are ¢
the possibility,'of applying the most recent editions of the normative documents indicatg
ferences~the latest edition of the normative document referred to applies. Members of
gistersof-currently valid International Standards.

aper-and board — Sampling to determine average quality

Cess to goods

jues such as

bments of the

tended to be
erein, unless

ethods described are to be performed on.separate samples. It is not intended that any individual card

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

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and procedure for

monitoring

the atmosphere and conditioning of samples

ISO 284, Conveyor belts — Electrical conductivity — Specification and method of test

ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 527-3, Plastics — Determination of tensile properties — Part 3: Test conditions for films and sheets

ISO 534, Paper and board — Determination of thickness and apparent bulk density or apparent sheet density

ISO 1831,

Printing specifications for optical character recognition

© ISO/IEC 2002 — Al rights reserved


https://iecnorm.com/api/?name=b4dbd0cba032879fb4097bbc6b96d82d

ISO/IEC 15457-3:2002(E)

ISO 1924-2, Paper and board — Determination of tensile properties — Part 2: Constant rate of elongation method

ISO 2144, Pa

ISO 2409, Pa

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

ints and varnishes — Cross-cut test

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

ISO 2758, Paper — Determination of bursting strength

acteristics

ISO 3274, Geametrical Product Specifications (GPQ) — Surface texture: Profile method — Nominal ch

of contact (st]

ISO 4094, P4
of standardiz

ISO 4287-1,

ISO 4593, Plastics — Film and sheeting — Determination of thickness by mechanical scanning

ISO 5626, P3
ISO 5627, P4
ISO 5629, P3
ISO 5636-3,
ISO 6383-2,

ISO 8226-2,

relative humidlity of 86 %
ISO 8295, Plastics — Film and sheeting = Determination of coefficients of friction

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

ISO/IEC 7811

ISO/IEC 7811

ISO/IEC 1037}

lus) instruments

ng and authorized laboratories

Burface roughness — Terminology — Part 1: Surface and its parameters

lper — Determination of folding endurance

per and board — Determination of smoothness (Bekk method)

lper and board — Determination of bending stiffnes$*— 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: EImendorf meth

Paper and board — Measurement of hygroexpansivity — Part 2: Hygroexpansivity up to g

-2, ldentificatien.;cards — Recording technique — Part 2: Magnetic stripe — Low coercivity)|
-6, Identification cards — Recording technique — Part 6: Magnetic stripe — High coercivity

341, Identification cards — Test methods — Part 1: General characteristics tests

per, board and pulps — International calibration of testing apparatus — Nomination,and acceptance

ethod

bd

maximum

ISO/IEC 10373-2, Identification cards — Test methods — 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 60050-221, International Electrotechnical Vocabulary — Chapter 221: Magnetic materials and components

IEC 60454-2, Specifications for pressure-sensitive adhesive tapes for electrical purposes — Part 2: Methods of test
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3 Terms and definitions

For the purposes of this part of ISO/IEC 15457, the terms and definitions given in ISO/IEC 15457-1,
ISO/IEC 15457-2 and the following apply.

3.1
substrate
material of which the TFC is made without any recording media

3.2
composite

1 Ada-f +1 $ & 1 £ EL + + | £ hick &
mate”al magae-rrom-ateasttwo IAyCTS UT UmmeTCT IO T Tate I Tar, Ut UT Wit 1S PapP el

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

3.4
reference jwrite current
Ir
primary stgndard write current, obtained from the secondary reference card by measurement

3.5
reference flux
Fr
flux in the fest write head when the write current is 7

3.6
test piece
part of the sample or test sample on which the testis conducted

3.7
uncertainfy of measurement
an estimatg characterising the range of values within which the true value of a measurand lies

[International vocabulary of basic and general terms in metrology]

3.8
(optical) transmittance factor
T
ratio of thel measured {optical) flux transmitted by a specimen to the measured flux when the specimgn is removed
from the sampling aperture of the measuring device:

T=<D/£Dj

where
T is the transmittance factor;
@_ is the transmitted (optical) flux;

T

@ is the aperture flux.

[1ISO 5-2:1991]

© ISO/IEC 2002 — Al rights reserved 3
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3.9

opacity
(optical) tran
Dy

smission density

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

DT: |0910 1/T = |Og10 d)]/djr

[1SO 5-2:1991]

4 Testm
4.1 Gener

411

ISO/IEC 1544

41.2 Appa

thods for-physicat-el it

Referpnce

al

7-1, Physical characteristics.

ratus

In order to ofptain consistent and reproducible results, the apparatus and ‘test devices used to carry olit the tests

shall comply

4.1.3 Sampling, preparation and storage of samples

4.1.31
The sampling

In certain cas
that no signifi

The samples

41.3.2

Test samples
conditioned i

Test pieces
apparatus us

Sampling

Preparation

vith ISO 4094, wherever applicable.

shall be in accordance with Table 1.

es samples may be taken from the base material before card manufacture if it can be de
cant change in the property to be tested can arise during subsequent processing.

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 cards or prepared from finished cards. The
accordance with4.1.4.

bhall, asgnecessary, be prepared from the test samples in the particular form required
2d.

monstrated

al.

y shall be

by the test

4133 St

prage

Any test samples or test pieces retained for reference shall be stored under the environmental conditions specified
in 5.3.2 of ISO/IEC 15457-1 in such a manner that degradation due to moisture, light, physical distortion,
plasticisers and other contamination shall not occur.

All such samples shall be clearly cross-referenced to the test report and any relevant supplementary
documentation.

41.4 Cond

itioning and testing environment

Unless otherwise specified, the conditioning of test samples, and environment for the tests specified in this
standard shall be in accordance with Table 1.

© ISO/IEC 2002 — All ri
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Table 1 — Sampling, conditioning and test environment parameters

Conditioning and testing

Conditioning and testing

Card material Sampling environment standard environment atmosphere 2
Paper ISO 186 ISO 187 23 °C/50 °C ordinary tolerances
Composite ISO 186 ISO 187 23 °C/50 °C ordinary tolerances
Plastic ISO 186 ISO 291 normal atmosphere 23 °C/50 °C

a

“Ordinary tolerances” and “normal atmosphere” are explicit terms taken from the referenced standards.

41.5 Testreport

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

4.2 Dimensions (except thickness)

4.21 Reference

ISO/IEC 1%457-1, Geometry.

ISO/IEC 1%457-1, Positioning features.

4.2.2 Principle

The princigle is direct linear measurement. The dimensions-shall be measured with an accuracy appropriate to the

tolerance qf the prescribed value of the characteristics of ISO/IEC 15457-1.

4.2.3 Prqcedure

Measure T|FC dimensions using a method and apparatus that ensures a total measurement uncertairjty equal to or

less than 25 % of the absolute value of the tolerance of the dimension to be checked.

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

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

NOTE An optical methodumay be used.

4.3 Thigkness

4.3.1 Reference

ISO/IEC 15457-1, Annex A or B.

4.3.2 Apparatus

Dead weight micrometer.

4.3.3 Procedure

Determine the thickness of paper or composite TFCs in accordance with 1SO 534, using a pressure of 100 kPa,
outside the data recording area. Thickness shall be the average measurement of three different measurements
taken on the same card in three different locations.

© ISO/IEC 2002 — Al rights reserved
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4.4 Separation force

4.41 Reference

ISO/IEC 15457-1, Separation force.

ISO/IEC 15457-1, Perforations.

4.4.2 Principle

To measure, in the direction of the width of the samples, the force needed to break the bridges of the

line between

fwo parts of a card or between two cards.

4.4.3 Apparatus

A tensile tes

Figure 1 shows the arrangement of the test piece in the apparatus.

4.4.4 Procedure

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 — Test arrangement for separation force

er, including a dynamometer able to apply a force of at least 500 N with a’speed of 1(

perforated

0 mm/min.

Take sufficient 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 other test 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 Expression of result

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

© ISO/IEC 2002 — All rights reserved
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4.5 Reel

4.51

ISO/IEC 15457-3:2002(E)

winding

Reference

ISO/IEC 15457-1, Reel.

4.5.2 Apparatus

The apparatus shall have the following characteristics:

a flat level surface;

two bg

W|

4.5.3 Prg
Place a co

Position th
each other

For the pu
means em
band, shrir]
NOTE
After 24 hd

The deflec

rs made of a non-ferrous metal with the following dimensions:

dth: 9 mm £ 1 mm,

he¢ight: 15 mm + 0,1 mm,
ength: 150 mm minimum;

an appropriate device such as rule, calibrated gauge or micrometer with.ah accuracy better than (

cedure

mplete reel of cards (maximum diameter 300 mm) onto\two bars as indicated in Figure 2.

e bars parallel to each other with the 9 mm faceyin contact with a flat surface and spac

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

pose of this test only, secure the outside end of the reel to the remainder of the reel but e

ployed does not damage the card material when removed. Do not hold the reel together v

k-wrap or similar means.
If the reel is too tight this may cause concavity on the stripe or distortion of the material.
urs, measure the distance (D) between the underside of the reel and the level surface.

ion is calculated as-(15 — D) mm (see Figure 2).

- JE

roll

/Ievel surface

bar

Figure 2 — Tightness of reel winding

© ISO/IEC 2002 — Al rights reserved
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4.6 Bursting strength

4.6.1 Reference

ISO/IEC 15457-1, Annex A.

4.6.2 Procedure

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

4.7 Stiffness

4.71

ISO/IEC 1544

4.7.2 Procddure

Cut test piecq

Determine th
direction of th

4.8 Folding endurance

Referpnce

7-1, Annex A, B or C.

s from samples that conform to the flatness requirements of the appropriate TFC format.

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

dard, in the

4.8.1 Referpnce
ISO/IEC 154%7-1, Annex A.
4.8.2 Apparatus

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

NOTE results are

comparable wi

Wihen the Lhomargy equipmentissused with a force of 8,68 N then, in accordance with ISO 5626, the
h those obtained using the Sehopper equipment.

4.8.3 Procddure

Determine fo ccordance

with ISO 562

ding endurance in both machine and cross directions, outside the data recording area, in §

D.

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

amlt ~e
oot oo

Express the n
4.9 Ash content

4.9.1 Reference

ISO/IEC 15457-1, Annex A.

4.9.2 Procedure

Determine the ash content of paper TFC in accordance with 1ISO 2144. Take the test piece from outside any data
recording area and preferably from unprinted areas.

© ISO/IEC 2002 — All rights reserved
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4.10 Smoothness

4.10.1 Reference

ISO/IEC 15457-1, Annex A, Bor C

4.10.2 Procedure

Determine smoothness — Bekk method — in accordance with ISO 5627, on both faces, outside the data recording

area.

Where the
area, itis p

An electro
prescribed

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

4.11.1 Ref

ISO/IEC 11

4.11.2 Prq

Determine
with 1ISO/IB
the card.

NOTE 1
fluorescenci

NOTE 2
attenuation

4.12 Coefficient of friction and destacking force

4.12.1 Ref

ISO/IEC 11

4.12.2 Prg

Determine

dimensions of test pieces are required to be greater than the available area outside the,d
ermissible to sample TFC material just before conversion into cards or reels.

nic Bekk type smoothness tester may be used if it provides an accuracy equalste or bett
in ISO 5627.

erence

457-1, Annex A, B or C.

cedure

the opacity (paper backing) in accordance with ISO.2471 and/or opacity (700-1 000 nm) i
FC 10373-1. Ensure that the opacity requirements of the base standard are met over the

b
P

The opacity (700-1 000 nm) test is required for applications in which the presence of a card is
bf light transmitted between a soufce and a sensor.

erence

457-1, Annéx-A, B or C.

cedure

ata recording

br than those

h accordance
entire area of

IAnomalous results may be obtained from areas having photoluminescent properties such as phosghorescence or

etected by its

the”dynamic coefficient of friction (substrate/stainless steel), in accordance with 1SO

8295, and/or

destacking
applicable:

fo

fo

fo

force, in accordance with ISO 1681, in the machine

friction sledge size:

rTFC.0 =25 mm x 25 mm;
rTFC.1 =50 mm x 50 mm;

rTFC.5 =63 mm x 63 mm;

© ISO/IEC 2002 — Al rights reserved
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— sample size:
— for TFC.0 = 30 mm x 200 mm;
— for TFC.1 = 54 mm x 200 mm;
— for TFC.5 =80 mm x 200 mm;
— total sledge weight:

— for TFC.0 = 0,308 + 0,003 N;

— forTFC.1=1,23 +0,01N;
— for JFC.5=1,96 N+ 0,02 N;
— feed ratgg = 100 mm/min + 10 %;
— sliding path = 100 mm;
— stainless| steel characteristic: mirror-bright surface.

The coefficient of friction in the cross direction can only be determined by.measurement of samples takén from the
base material, immediately prior to conversion.

Where measiirements are conducted on unconverted base material)rather than finished cards, the test parameters
employed shall be those listed above as applicable to the TFC.5¢ormat.

4.13 Refledtance factor

4.13.1 Referpnce

ISO/IEC 1545%7-1, Annex A, B or C.
4.13.2 Procqgdure

Determine the¢ reflectance factors Ry and R,,, on printed marks and on the surrounding substrate area rgspectively,
in accordancg with ISO 1831 usingthe B900 spectral band.

Calculate the|print contrast signal (PCS) from:

Ry - R
RW

PCS = 5

4.14 Air permeance

4.14.1 Reference

ISO/IEC 15457-1, Annex A.

4.14.2 Procedure

Determine the air permeance in accordance with ISO 5636-3, using the Bendtsen method, with a pressure of
1,47 kPa.

10 © ISO/IEC 2002 — Al rights reserved
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4.15 Sizing and pen-writing factor

4.15.1 Reference

ISO/IEC 15457-1, Annex A, B or C.

4.15.2 Principle

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

based writi

ng inks.

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

reagents.

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

sizing and

NOTE
Déterminati

4.15.3 Ap

4.15.31

Use a star]
do not cut

4.15.3.2

The drawir
over the sU

— mover
— angle

— no ad

devicd.

4.15.3.3

pen-writing factor of the TFC surface.

This test method is equivalent to the test method specified in NF Q 03-015:1983\vEssais des papie
bn du degré de collage-écriture, issued by AFNOR.

baratus and reagents

Drawing pen

dard commercial drawing pen. Ensure that the nibs aré. the same length and although ful
br otherwise damage the test piece under the test conditions.

PDrawing system

g pen is mounted in a suitable device, preferably of the carriage type, which makes it poss
rface to be tested while satisfying the following conditions:

hent along the plane of symmetry.of the drawing pen nibs;
between drawing pen and-TFEC surface: 45°;

Jitional pressure on_the 'substrate, except that due to the mass of the drawing pen and

Reagents

The reagents used.are solutions') of the following dyes of Analytical Reagent quality:

— direct

Hye. colour index Cl 74 180 (slightly aggressive dye);

Sive coloured

n defines the

s et cartons —

y sharpened,

ble to move it

the mounting

— acid dye: colour index Cl 42 045 (very aggressive dye).

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

Prepare reagents 1 and 5 by dissolving these two dyes in distilled water. This can be done either 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 2002 — Al rights reserved
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Table 2 — Composition of solutions

Composition in gramsl/litre

Reagent number Composition of solutions
in increasing order
of aggressiveness Cl 74 180 Cl 42 045
1 10 0
2 7,5 2,5
3 5 5
4 25 7.5
5 0 10

Then proceed as follows:

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

— prepare

Keep all reag
old.

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

4.15.4 Prepdration of test pieces

Take a set of

Great care sh

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

4.15.5 Procddure

4.15.5.1 Draw the test patterns

Carry out the

Set the spaci

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

the drawing gen shall be 1 cm at.the'beginning of drawing. Reset it every three lines.

On each sidg
care to allow

Avoid superir

the first series;of parallel lines to dry before drawing the second series.

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

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

ng of the drawing pen nibs to 0,60 mm + 0,05 mm using a feeler gauge. The height of the

of each of the test pieces, draw the test pattern shown in Figure 3 with the series of read

ents in well stoppered flasks in darkness and do not use solutions\which are more than thiee months

eagents in

ents. Take

Figure 3 — Test pattern

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.

12
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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.

When the surface bears pre-printed lines (in a security background, for example) do not take account of any
feathering located at the crossing of the pre-printed lines with the test pattern rulings.

Penetratiopthrough—the—test-piece—is—deemes c-ocetr-whenthe— e en-the—pack surface,
even in very small amounts. Do not confuse penetration with show-through due to lack of opacity.[The use of a
magnifying glass with a magnification of about 5 facilitates this distinction.

Ignore the ends of the lines.

Of the obgervations relating to both sides of the same test piece, report those of the lowest number both for
feathering pnd penetration. The two numbers reported in this way constitute the result-for one test piege.

In case of [doubt regarding the reagent to be reported, note the number of the{solution immediately greceding that
which giveg an indisputable fault.

4.15.5.3 PBizing and pen-writing factor
Proceed a$ detailed above with the reagents required by the spgcification.

If a single|sizing and pen-writing factor is specified withoutadditional details, it shall be considerefd to relate to
feathering.

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

4.15.6 Expression of results

For the feathering and through penetration of the ink, calculate separately the mean of all of the results for a set,
rounded tojone decimal place.

4.16 Tear resistance

4.16.1 Reference

ISO/IEC 1$%457-1,.Annex B or C.

4.16.2 Prqceédure

Determine tear resistance in accordance with ISO 6383-2 — Elmendorf 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.

4.17 Delamination resistance

4.17.1 Reference

ISO/IEC 15457-1, Annex B.

© ISO/IEC 2002 — All rights reserved 13
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4.17.2 Principle

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 is based on the use of an instrument for measuring the bursting strength of paper (Mullen burst tester).
An elastic diaphragm, passing through the central hole of an annular disc fixed against the lower clamping surface
on which an annular test piece is bonded by adhesive tape, pushes upwards a solid disc, bonded to the other face
of the test piece. It is therefore subjected to an increasing cleavage stress until it breaks. The pressure gauge
indication is recorded at the breaking point.

NOTE Th
cleavage perp
language versi

4.17.3 Appa

417.31

Two circular
an annular te

So as not to
33 mm punch

It is preferab
obtain a ring

being subjected to torsional forces.

417.3.2 Cu

Lever press,
damaging th
during the w
2 cm thickneg

417.3.3 Bo

Press or pre
most 2 400 N
surface of the

Punches

bn is available.

ratus

bunches with diameter of 33 mm + 0,1 mm and 50 mm + 0,1 mm respectively are used for
5t piece with an area of 11,08 cm?.

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

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

of constant width. Preferably use punches that niake it possible to release the test piec

tting press

or pneumatic press, or any equivalenf device, which makes it possible to cut out test pieq
punches. The press shall be such that the punches are perpendicular to the plane o

s as a cutting support.

nding press

bsing device, with{pressure indication, which is used for exerting a force of at least 2 00
(i.e. taking account of the area of the test piece, a pressure of 2 000 kPa + 200 kPa) ove
test piece invorder to complete the bonding of the adhesive tape.

41734 B

Instrument er measuring the bursting strength of paper (Mullen burst tester), complying with 1ISO 275

rsting.strength tester

esistance to
An English

cutting out

ade of the

e to use two punches that can be assembled so as(to ‘perform the cutting in a single opgration and

b without it

es without
the sheet

ole of the cutting out operation.\Use, for example, a polytetrafluoroethylene plate of approximately

D N and at
the whole

B, with thin

diaphragm and pressure gauges suitable for the testto be carried out.

4.17.3.5 Miscellaneous devices

The following

a curved

14

are required:

a knife or any cutting device for cutting out specimens, samples and adhesive tape;

needle for dissection;

an accurate time measuring device;

© ISO/IEC 2002 — All ri
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— appropriate devices for fixing the test piece as shown in Figure 4;

— double sided adhesive tape, covered with an unrippled release layer, supplied in rolls of at least 55 mm width.
The adhesive tape shall provide adequate adhesion to the test piece after simple application of pressure.

4.17.4 Preparation for test

4.17.41 Preparation of the test samples

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

Apply a strlip of adhesive tape to both faces of each of test pieces. The strips of adhesive tape shall'pe positioned
as perfectly as possible opposite each other.

Identify, byl marking the tape on each test piece, the front and back of the sheet and the réference for {raceability.

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 concentricity of < 0,2 mm
from each |of the test samples. Proceed so that equal numbers of test pieeces are punched starting frbom each face
of the matgrial.

Centre the| resulting annular test piece on the solid disc B (see Figure 4) so that the face from which punching
started is yisible. Then, using the curved needle for dissection,,make an incision in the protective release layer of
this side at least 3 mm from the edge, avoiding damage to(the” adhesive tape and the test piece.| Remove the
release layler at an angle of approximately 180°, slowly and:carefully so as not to exert appreciable force on the test
piece.

Bond the fest piece to the outer ring of disc B after.centring it with respect to this part. Remove the remaining
release layler, proceeding as before.

Place the quter ring of disc A on the exposedadhesive layer of the test piece.

In order to|obtain a good bond between the adhesive tape and the adjoining surfaces subject the asgembled discs
and test pigce to a pressure of 2 000 kPa + 200 kPa for 20 s + 5 s.

4.17.5 Prqcedure

Carry out fhe cleavage_test within 2 hours after bonding the adhesive tape to the test piece in orden to avoid any
change in the properti€s 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 turngd towards the inside of ring C.

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.

© ISO/IEC 2002 — Al rights reserved 15
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Remove the various 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 tests for which there is lift-off of the adhesive tape from one of the discs or from the test piece.
Record the location at which failure of the test piece occurred, i.e.:

— front/inside;

— inside/ingide:
— inside/bgck.
Subject the ofher test pieces to the test.

Continue tesfjng 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 pressure 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 = cleayage stress of the test piece in kPa (pressure at time of breaking);

From the pressure reading of the pressure gauge, calculate the arithmetic mean of the valid meagurements,
expressed in kPa and standard deviation.

NOTE Fof a uniform paper, in the same laboratory, with the same operator and test apparatus, the coefficien{ of variation
of ten measurgments is of the order of 2 %,

4.17.7 Test feport
In addition to[the results and the reference to this standard, quote the following details in the test report:
— date and|place of testing;

— descriptipn andjidentification of the material subject to the tests:

— the rumberof testpieces 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.

16 © ISO/IEC 2002 — Al rights reserved
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I
&331+005
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, @ 62 0 o
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[
A: annular disc receiving the material — brass B: solid disc receiving the material — brass
@ a2
[Te}
2 é
@51 =
C: centring and pressure)ring — brass
L2y
w0
0]
@D 945
@ 102
D: ring for centring on the burst tester — mild steel
) & ﬁﬂ ® ® ©®
|
1
= ' I?
Sy - N \
§\' """"""""""" “— disphragm_ 'E
E: material test piece — area = 11,08 cm? F: base plate of the burst tester
All dimensions in mm R, < 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 Cold-crack temperature (brittleness)
4.18.1 Reference
ISO/IEC 15457-1, Annex C.

4.18.2 Procedure

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

— percussion weight = 1,96 N + 0,01 N;
— minimun] sample conditioning step at a new temperature (stabilisation) = 20 min;
— aset of tgn test pieces is used for each step of temperature.

Assess the damage observed in accordance with a percentage value as shown in Figure 5. For each témperature
calculate a mean value N (in %) from the individual damage of the test pieces of the-set:

& c @

0% A 50 %
Q@ 1=
75 % 100 %

Figure 5 — Assessment of damage

4.18.3 Expression-ofresulis

The evaluated test results N (in %) are represented graphically and a linear regression line is calculated. The
intersection of the regression line and the line N =50 % determines the conventional cold-crack temperature, in
accordance with Figure 6.

18 © ISO/IEC 2002 — Al rights reserved
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NOTE

50 % of damage, T ~— 15 °C.

5 Test

5.1 Preparation and storage of samples

Unless oth
for testing

5.2 Conditioning and test environments

Unless oth
physical ch

5.3 Prof

5.3.1 Rel

ISO/IEC 11

5.3.2 Pri

ISO/IEC 15457-3:2002(E)

y=N(%)

100 [ o X
regression line

L N

X

5O [

+/, '
| B_ 0 | | \ | | | |

1
+10 +5 0 5 -10 15 -20 -256 -30 -35 x=T(°C)

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

Figure 6 — Example of evaluation of cold-crack'temperature 7|,

methods for magnetic stripe physical characteristics

er wise stated in the individual test methods, the requirements for preparation and storad
magnetic stripe physical characteristics_shall be as given in 4.1.3.

er wise stated in the individual* test methods, conditioning and testing environments for m
aracteristics shall be as shoewn in Table 1, in accordance with the card material.

rusion

erence

457-2,-Rrotrusion.

hciple

+ 12 and, for

e of samples

pgnetic stripe

Protrusion is the effective increase in card thickness in the area covered by the magnetic stripe above that of the
adjacent card surface.

5.3.3 Apparatus

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

equal to or

greater than that of the probe.

The force applied by the probe shall be equal to or less than 1 N, applied perpendicular to the plane of the card.

The resolution and the accuracy shall be equal to or better than 1 ym.

© ISO/IEC 2002 — Al rights reserved
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5.3.4 Procedure

Determine the average card thickness by measurements, at 10 mm intervals adjacent to the edge of the stripe.

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

Calculate the protrusion as the difference between the average of the thickness measurements with and without

the stripe.

5.4 Profile deviation

5.41 Referpnce

ISO/IEC 1544

Restriction: n

5.4.2 Princ

The profile dgviation is evaluated from the surface profile line plotted across thelheight of the magnetic

the maximum
the magnetic

— points A

are found on the profile line by inspection;

— transition

— an auxili
nearest 4

— points C

— lineL1is

5.4.3 Procddure

Determine th
ISO 3274 an
parameters:
— filter:

— eithe

7-2, Profile deviation.

bt applicable to stripes with a height of 1,6 mm.

ple

normal distance that can be measured, in either direction, from-the base line L1 to the pr|
material. The base line L1 is constructed in accordance with Figure 6 and the following des

and B, the transition points between the magnetic stripe surface and the adjacent substrg

lines are drawn through A and B, perpendicular{o.the direction of motion of the probe;

bry line is constructed parallel to each transition line, spaced 1 mm from it in the direg
nd of the profile line;

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

the line drawn between points/C and D.

e profile deviatiof 'using a contact profilometer in accordance with the measuring ing
d procedure described in 5.2 of ISO/IEC 10373-2, using the following appropriate

r.electronic filter with cut-off wavelength = 0,8 mm

stripe. It is
Dfile line of
cription:

te surface,

tion of the

trument of
instrument

— orm

echanical filter, i.e. probe tip radius = 1 mm;

— applied force < 1 mN;

— total uncertainty of measurement < 5 %.

20
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b Magnetic stripe area b

Basic measurement line

b=1mm
NOTE [The maximum profile deviation (%) can be above or below the basic measurement line.

Figure 7 — Construction for the measurement ‘of profile deviation

5.5 Roughness R, and R,

5.5.1 Reference

ISO/IEC 1%457-2, Roughness.

5.5.2 Principle

In accordapce with ISO 4287-1.

5.5.3 Prqgcedure

Determine|the R, and R, rodghness 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 ef 0,8 mm;

— stylusjradius < 5 pm;

— verticalforce < 1 mN;

— total uncertainty of measurement < 5 %.
5.6 Warpage

5.6.1 Reference

ISO/IEC 15457-2, Warpage.
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5.6.2 Procedure

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

5.71

Reference

ISO/IEC 15457-2, Stripe adherence.

5.7.2 Appa

The apparatu

adhesive
accordar

a card hg

5.7.3 Procs

With the card
within the car

Ensure the ¢

ratus

s shall have the following characteristics:

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

Ider comprising a rigid metal plate with an aperture 25 mm x 50 mm.
dure

on a flat surface, place the card holder over it. Apply theadhesive tape firmly to the mag
d holder aperture, over a length of 40 mm and press with a finger tip.

brd holder is held firmly to avoid any movement of the card during peeling. Peel the tape

angle of 45° and an approximate speed of 100 mm/s.

Inspect to en

The test shal
5.8 Wear

5.8.1 Refer

ISO/IEC 1544

ISO/IEC 1544

5.8.2 Princ

sure that the requirements given in ISO/IEC>15457-2 are met.

be carried out in both cross and widthwise direction.
est

Ence

7-1, Card life.

7-2, Stripe life\

ple

The principle

is.based on the ability of a card to withstand the degree of wear appropriate to its usage

tested in

netic stripe

back at an

class. It is

defined in terms of the extent to which abrading the magnefic stripe degrades the average read back signal level.

5.8.3 Procedure

Perform 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 U, 4, read before any wear occurs and after:

22

50 cycles for light usage;
500 cycles for medium usage;

2 500 cycles for heavy usage.
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5.9 Dimensional measurement of the magnetic stripe

5.9.1 Principle

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

5.9.2 Procedure

Measure each dimension with an measuring instrument giving a total uncertainty of measurement (accuracy + error
of measurement + random error + calibration error) equal to or less than V4 of the absolute value of the tolerance of
the quantity to be checked.

An optical method shall be used.

6 Testmethods for static magnetic characteristics

6.1 Principle

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

NOTE Because none of the quantities to be measured requires absolute’magnetisation values, the scaling pf 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 (¢ or ¢.J)@Qr as magnetisation flux per unit of magnetiq sample height
(/).

However, ip the specification of the test method which fellows, this axis will be referred to only as the fnagnetisation
(M) axis afd the curves to be plotted as

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

6.2 Applaratus

The measliring instrument used to obtain the hysteresis curve M = f (H) shall be able to produce applied fields up

to the valug of H,,,,, appropriateto the class of material (see Table 3). Examples of suitable equipment are:

— a magnetometer such(@sa vibrating sample magnetometer (VSM);
— a hystgeresismetef (HM).

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

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

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

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

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

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

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

The use of a differentiation process introduces a vulnerability to minor high frequency disturbances. Care should

therefore be taken to ensure that such factors do not degrade the accuracy of the measurement. Sources of alternative
excitation current should be given particular attention.

NOTE2 To

facilitate the calculation it is possible to normalize the differentiated curve such that g, «(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 other
samples for t

6.3.1

The test sam
such that the

The test sam
thickness.

When severq
stacked toget

The tests san

NOTE In

6.3.2 Stora

Storage cond

6.3.3 Cond
The tests ma
18 °C to

30 % r.h

NOTE Th

6.4 Proce

Measuremen

6.41 VSM

Prepgration

vise stated in the individual test methods, the following requirements for preparation and
psting static magnetic characteristics shall be taken as supplementary to those given in4.1.

bles shall be in the form of one or several rectangular stripes of material taken from the TF(
direction of magnetic field application is parallel to the stripe length dimension.

ple dimension parallel to the direction of magnetic field application’shall be much grea
| stripes are needed for sensitivity reasons, all stripes shall. have the same dimensions a
her to form the test sample.

nples shall be acclimatised to the test room for at least 24 hours immediately prior to the tes
SO/IEC 15457, the stripe length dimension is parallel to the longest edge of the card.

pe

tions for samples for testing static magnetic characteristics shall be as given in 4.1.3.3.
jtioning and testing environment

y be carried out under_any normal office or laboratory environment:

D6 °C;

to 70 % r.h.

e temperature of the sample during the test will affect the measured value of H,,.

storage of
B.

stripe, cut

er than its

nd shall be

ts.

Jure

t procedure will be different according to the apparatus.

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

Orient the sample on the probe such that the stripe length dimension is parallel to the field direction within + 2° (see

Figure 8).
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