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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
respectie organization to deal with pariicular fields of technical activity. ISO and IEC technical comrittees
collabordte in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison wjith ISO and IEC, also take part in the work. In the field of information technology, ISO and)IEG have
establishied a joint technical committee, ISO/IEC JTC 1.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directivesy Part 3.

The maif task of the joint technical committee is to prepare International Standards. Draft‘International Stapdards
adopted py the joint technical committee are circulated to national bodies for voting. Publication as an Interngational
Standard requires 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 the subjject of
patent rights. ISO and IEC shall not be held responsible for identifying any or-all such patent rights.

ISO/IEC|15457-3 was prepared by Joint Technical Committeed ISO/IEC JTC 1, Information techrjology,
Subcommittee SC 17, Identification cards and related devices.

Or

ISO/IEC|15457 consists of the following parts, under the general title /dentification cards — Thin flexible card
— Parfl 1: Physical characteristics
— Parfl2: Magnetic recording techniques

—  Parfl3: Test methods

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

Part 3:
Test methods

1 Scope

Thin flexible cards, the subject of this International Standard, are used to automate the centrols for access

or sery

For these applications, data can be written and/or read by machines using varigus recording techniques

magn

This
magn

Many
applie
explic

The t6
shouldg

Accep

2 N

The fq
this p
public
invest

undated referencesqthe latest edition of the normative document referred to applies. Members of 1ISO

maintd

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

ices such as mass transit, highway toll systems, car parks, vouchers, stored value, etc.

tic stripe, optical character recognition (OCR), bar code, etc.

to goods

such as

rt of ISO/IEC 15457 specifies the test methods and procedures required to carry out measurements of the

tic stripe and encoding characteristics of thin flexible cards.

of the standard methods available for checking physicalproperties of base materials are intend
0 to samples cut from continuous material or large shéeets. However, all test methods given herei
tly stated otherwise, apply to finished cards.

pass through more than one test procedure, ‘urnless explicitly stated.

tance criteria do not form part of this standard.

ormative references

llowing normative documents contain provisions which, through reference in this text, constitute pro
art of ISO/IEC 15457( For dated references, subsequent amendments to, or revisions of, any

ed to be
N, unless

st methods described are to be performed on-separate samples. It is not intended that any individgual card

isions of
of these

ptions do not apply. ‘However, parties to agreements based on this part of ISO/IEC 15457 are enco

in registersyoficurrently valid International Standards.

ISO 1

157, Paper, board and pulps — Standard atmosphere for conditioning and testing and procg

raged to

gate the possibility) of applying the most recent editions of the normative documents indicated bg¢low. For

and IEC

dure for

monitoring the atrmospnere and conaitioning 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

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

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 2758, Paper — Determination of bursting strength

ISO 3274
of contag

ISO 4094
of standa

ISO 428]

ISO 459

L, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Nominal chatactd
t (stylus) instruments

L, Paper, board and pulps — International calibration of testing apparatus — Nomination and acce
rdizing and authorized laboratories

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

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

ISO 5626¢, Paper — Determination of folding endurance

ISO 5621

[, 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

ISO 638

B-2, Plastics — Film and sheeting — Determination of tear resistance — Part 2: EImendorf method

ISO 8226¢-2, Paper and board — Measurement.of hygroexpansivity — Part 2: Hygroexpansivity up to a ma

relative H

ISO 829!

umidity of 86 %

b, Plastics — Film and sheeting.— Determination of coefficients of friction

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

ISO/IEC

ISO/IEC

ISO/IEC

ISO/IEC

7811-2, Identification-cards — Recording technique — Part 2: Magnetic stripe — Low coercivity
7811-6, Identification cards — Recording technique — Part 6: Magnetic stripe — High coercivity

10373<dxldentification cards — Test methods — Part 1: General characteristics tests

bristics

btance

Ximum

1037 3-2, Identification cards — Test methods — Part 2: Cards with magnetic stripes

ISO/IEC

ISO/IEC

15457-1, Identification cards — Thin flexible cards — Part 1: Physical characteristics

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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erms 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
subst

rate

material of which the TFC is made without any recording media

3.2
comp
mater

3.3

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

reference signal amplitude

Ur
primat
card,

3.4

orrected to the primary standard

reference write current

Ir

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

3.5

reference flux

Fr
flux in

3.6
testp

the test write head when the write current is /g

ece

part of the sample or test sample on which the test is conducted

3.7

uncertainty of measurement

an est

mate 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

(opticpl) transmittance factor

T

ratio of the measured(optical) flux transmitted by a specimen to the measured flux when the specimen is

from t

T

where

T

ne samplingraperture of the measuring device:

= DI,

is the transmittance factor;

@_ is the transmitted (optical) flux;

T

@. is the aperture flux.

J

[1ISO 5-2:1991]
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3.9

opacity

(optical) transmission density

Dy

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

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

[1SO 5-2:1991]

4 Test methods for physical characteristics

4.1 Ggéneral

411 Reference

ISO/IEC|15457-1, Physical characteristics.

4.1.2 Apparatus

In order ffo obtain consistent and reproducible results, the apparatus and test devices used to carry out th¢ tests
shall comply with ISO 4094, wherever applicable.

4.1.3 Sampling, preparation and storage of samples

4.1.3.1 | Sampling
The sampling shall be in accordance with Table 1.

In certain cases samples may be taken from the base material before card manufacture if it can be demonstrated
that no s|gnificant change in the property to be tested can arise during subsequent processing.

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

4.1.3.2 | Preparation

Test samples shall wherever. \possible be either finished cards or prepared from finished cards. They shall be
conditior|ed in accordance with/’4.1.4.

Test pieges shall, as¢necessary, be prepared from the test samples in the particular form required by the test
apparatus used.

4.1.3.3 | Storage

Any test eamplnc or test pinr\me retained for reference shall he stored under the environmental conditions sp cified

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.

4.1.4 Conditioning 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.

4 © ISO/IEC 2002 — Al rights reserved
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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 ISO 186 ISO 291 normal atmosphere 23 °C/50 °C
@  “Ordinary tolerances” and “normal atmosphere” are explicit terms taken from the referenced standards.

4.1.5 | Test report

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

4.2.1 | Reference
ISO/IHC 15457-1, Geometry.

ISO/IHC 15457-1, Positioning features.

4.2.2 | Principle

The principle is direct linear measurement. The dimensions shall be measured with an accuracy approprigte to the
toleramce of the prescribed value of the characteristics of ISQ/IEC 15457-1.

4.2.3 | Procedure

Measure TFC dimensions using a method and‘apparatus that ensures a total measurement uncertainty 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; totaluncertainty < 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 éxceed 6 N per 10 mm length.

NOTE An optical method'may be used.
4.3 [Thickness

4.3.1 | Reference

ISO/IHG~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 5
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4.4 Separation force

441 Reference
ISO/IEC 15457-1, Separation force.

ISO/IEC 15457-1, Perforations.

4.4.2 Principle

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

443 pparatus

A tensilg 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 — Test arrangement for separation force

4.4.4 Procedure

Take suffitientsamptesto prepare ter test pieces whichinctudethe perforation tineto betestedanmdprepare 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.

6 © ISO/IEC 2002 — Al rights reserved
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4.5 Reel winding

4.51

Reference

ISO/IEC 15457-1, Reel.

4.5.2

Apparatus

The apparatus shall have the following characteristics:

2002(E)

— a

—

— a
4.5.3

Place

Positiq
each (

For th
mean;
band,
NOTE
After 3

Thed

flat level surface;

o bars made of a non-ferrous metal with the following dimensions:
- width: 9 mm + 1 mm,

- height: 15 mm + 0,1 mm,

- length: 150 mm minimum;

 appropriate device such as rule, calibrated gauge or micrometer withsan accuracy better than 0,2 n

Procedure

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

n the bars parallel to each other with the 9 mm facé€’in contact with a flat surface and spaced a
ther such that the edge of the reel coincides with thie-outside face of the bar.

employed does not damage the card material when removed. Do not hold the reel together with 3
shrink-wrap or similar means.

If the reel is too tight this may cadse concavity on the stripe or distortion of the material.

4 hours, measure the distance\(D) between the underside of the reel and the level surface.

flection is calculated as (45 — D) mm (see Figure 2).

roll

ba\\A /Ievel surface

m.

part from

b purpose of this test only, secure the outsideend of the reel to the remainder of the reel but ensurg that the

n elastic

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 St

iffness

4.71 Reference

ISO/IEC

472 P
Cut test

Determir
direction

4.8 Fd

15457-1, Annex A, B or C.

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

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

Iding endurance

4.8.1 Reference

ISO/IEC

15457-1, Annex A.

4.8.2 Apparatus

Schoppe

NOTE
comparal

483 P

Determir
with 1ISO

Take the

Express

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

in the

When the Lhomargy equipment.is used with a force of 8,68 N then, in accordance with ISO 5626, the resllts are

le with those obtained using the.Schopper equipment.

rocedure

e folding enduranee'in both machine and cross directions, outside the data recording area, in accofdance

5626.
test piecés)from the same batch of base material or TFCs.

the fesult as Log4o(N), where N is the number of double foldings.

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.
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4.10 Smoothness

4.10.1

Reference

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

4.10.2

Procedure

2002(E)

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

area.

Where
area,

An elq
prescH

4.11

4111

ISO/IH

4.11.2

Detern
with 19
the ca

NOTE
fluores|

NOTE

attenuation of light transmitted between a solrce and a sensor.

4.12

4121

ISO/IH

4.12.2

Detern
destag

the dimensions of test pieces are required to be greater than the available area outside the 'data
t is permissible to sample TFC material just before conversion into cards or reels.

ctronic Bekk type smoothness tester may be used if it provides an accuracy equal toyor better th
bed in ISO 5627.

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

Reference

C 15457-1, Annex A, B or C.

Procedure
hine the opacity (paper backing) in accordance with 1ISO.2471 and/or opacity (700-1 000 nm) in ac
;c?/IEC 10373-1. Ensure that the opacity requirements’of the base standard are met over the entir
1 Anomalous results may be obtained from areas having photoluminescent properties such as phosphore]

cence.

P The opacity (700-1 000 nm) test is\required for applications in which the presence of a card is deteg

Coefficient of friction and-destacking force
Reference
C 15457-1, Annex’A, B or C.

Procedure

hine, the dynamic coefficient of friction (substrate/stainless steel), in accordance with 1SO 8294
king\force, in accordance with 1ISO 1681, in the machine direction using the following param

applic

ecording

an those

cordance
b area of

scence or

ted by its

b, and/or
pters, as

ble:

— friction sledge size:

— for TFC.0 =25 mm x 25 mm;

— for TFC.1 =50 mm x 50 mm;

— for TFC.5 =63 mm x 63 mm;
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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;
— [for TFC.1=1,23 +0,01N;
— [for TFC.5=1,96 N+ 0,02 N;
— feedrate = 100 mm/min + 10 %;
— slidipg path = 100 mm;
— stainlless steel characteristic: mirror-bright surface.

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

Where measurements are conducted on unconverted base materialy rather than finished cards, the test parameters
employefl shall be those listed above as applicable to the TFC.5%ormat.

4.13 Réflectance factor

4.13.1 Reference

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

Determirje the reflectance factors Ry and R,,, on printed marks and on the surrounding substrate area respegtively,
in accordance with ISO 1831 using-the B900 spectral band.

Calculate the print contrast:sighal (PCS) from:

PC$=—" P

4.14 Aif 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

2002(E)

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

based

The p
reage

The m
sizing

NOTE

WrIing INKs.

rinciple is to draw lines on the TFC substrate surface to be tested using increasingly aggressive
hts.

ost aggressive reagent which is able to produce lines without feathering or excessive penetration dg
and pen-writing factor of the TFC surface.

This test method is equivalent to the test method specified in NF Q 03-015:1983\ Essais des papiers et

Détermpination du degré de collage-écriture, issued by AFNOR.

4.15.3

4.15.3

Use a
do nof

4.15.3

Thed

Apparatus and reagents

1 Drawing pen

standard commercial drawing pen. Ensure that the nibs ate‘the same length and although fully sh
cut or otherwise damage the test piece under the test conditions.

.2 Drawing system

awing pen is mounted in a suitable device, préferably of the carriage type, which makes it possible t

over the surface to be tested while satisfying the following conditions:

— m

o >

4.15.3

The re

— d

ovement along the plane of symmetry‘of the drawing pen nibs;
ngle between drawing pen and«I FC surface: 45°;

b additional pressure onthe“substrate, except that due to the mass of the drawing pen and the
Bvice.

L3 Reagents
agents used.are solutions?) of the following dyes of Analytical Reagent quality:

rect dye: colour index CI 74 180 (slightly aggressive dye);

coloured

fines the

Cartons —

arpened,

D move it

mounting

— a

cid’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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Then prdceed as follows:
— to each 1 litre of solution, add 1 gram per litre of phenol, as an antiseptic;

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

Keep all
old.

4.15.4 Preparation of test pieces

Take as

Great ca

4.15.5 Procedure

4.15.51

Carry ou

Set the gpacing of the drawing pen hibs to 0,60 mm + 0,05 mm using a feeler gauge. The height of the reag

the draw

On each
care to g

Avoid su

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

reagents in well stoppered flasks in darkness and do not use solutieansswhich are more than three n

bt 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.

Draw the test patterns

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

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

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

berimposing;the front and back lines on the same test piece.

nonths

ents in

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

Penetration through the test piece is deemed to occur when the coloured reagent appears on the-back| 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.
Ignorg the ends of the lines.

Of thg observations relating to both sides of the same test piece, report those of the lowest number| both for
feathefing and penetration. The two numbers reported in this way constitute the result for one test piece.

In cask of doubt regarding the reagent to be reported, note the number of the-solution immediately preceding that
which|gives an indisputable fault.

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

If a single sizing and pen-writing factor is specified without’additional details, it shall be considered 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,
round¢d to one decimal place.

4.16 [Tear resistance

4.16.1| Reference

ISO/IHC 15457-1, Annex B or C.
4.16.2] Procedure

Determine tear resistance in accordance with ISO 6383-2 — Elmendorf method — outside the data recorfliing area
whereVer possibIe, in both machine and cross directions, Using the pendulum factor o or 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.
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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
cleavage
language

This test method is equivalent to the test method specified in NF Q 03-046:1972, Determination of the_resist
perpendicular to the plane of a sheet — Burst tester method with 1973 amendment, issued by AFNOR.JAN
version is available.

4.17.3 Apparatus

417.31

Two circ
an annul

Punches

ilar punches with diameter of 33 mm + 0,1 mm and 50 mm + 0,1 mm respectively are used for cutti
br test piece with an area of 11,08 cm2.

So as n¢t to start the cleavage at the time of cutting out the test piece, the outside surface of the blade

33 mmp

It is pref
obtain a
being su

4.17.3.2
Lever pr
damagin

during th
2 cm thig

4.17.3.3
Press or

most 2 4
surface ¢

417.3.4

Instrume
diaphrag

unch and the inside surface of the 50 mm punch shall be cylindrical.
brable to use two punches that can be assembled so as:te perform the cutting in a single operatig

pjected to torsional forces.

Cutting press

PSS, or pneumatic press, or any equivalentdevice, which makes it possible to cut out test pieces V
j the punches. The press shall be such that the punches are perpendicular to the plane of the
e whole of the cutting out operation.:Use, for example, a polytetrafluoroethylene plate of approxi
kness as a cutting support.

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

DO N (i.e. taking account of the area of the test piece, a pressure of 2 000 kPa + 200 kPa) over the
f the test piece in-order to complete the bonding of the adhesive tape.

Bursting ‘'strength tester

nt forrmeasuring the bursting strength of paper (Mullen burst tester), complying with 1ISO 2758, wi
m_and'pressure gauges suitable for the test to be carried out.

bnce to
English

hg out

of the

n and

ring of constant width. Preferably use punches that make it possible to release the test piece without it

vithout
sheet
mately

and at
whole

th thin

417.3.5

Miscellaneous devices

The following are required:

— akn

— acu

— ana

14

ife or any cutting device for cutting out specimens, samples and adhesive tape;
rved needle for dissection;

ccurate time measuring device;
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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 semeIe of each specimen shall be cut out to obtain at least 10 square test pieces of 70 mm, or greatet|.

Apply

a strip of adhesive tape to both faces of each of test pieces. The strips of adhesive tape shall' be ppsitioned
as peffectly as possible opposite each other.

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

4.17.42 Preparation of test pieces

Using

from €

of the

Centrg the resulting annular test piece on the solid disc B (see Fjgure 4) so that the face from which

the punches and one of the presses quoted below, cut out each test piece with a concentricity of

material.

0,2 mm

ach of the test samples. Proceed so that equal numbers of test pieces-are punched starting from gach face

punching

startedl is visible. Then, using the curved needle for dissection,.make an incision in the protective releasg¢ layer of

this si
releas
piece.

Bond
releas|

Place

In ord
and te

4.17.9 Procedure

Carry
chang

Place
being

After nf

e layer at an angle of approximately 180°, slowly and earefully so as not to exert appreciable force o

the test piece to the outer ring of disc B afterCcentring it with respect to this part. Remove the r
e layer, proceeding as before.

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

st piece to a pressure of 2 000 kPa + 200 kPa for20s + 5 s.

e in the properti€s-of the test piece under the effect of the adhesive.

the assembly of discs, test piece and adhesive tape in ring C as shown in Figure 4, the flat surface
furned fowards the inside of ring C.

oting which side is the top clamping surface, place the assembly on the burst tester, the annular dis

in con

actwith the bottom nlqmping surface.

e at least 3 mm from the edge, avoiding damage tocthe adhesive tape and the test piece. Remove the

n the test

Emaining

br to obtain a good bond between the adhesive tape and the adjoining surfaces subject the assembled discs

out the cleavage Aest’within 2 hours after bonding the adhesive tape to the test piece in order to gvoid any

of disc B

L A being

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

NOTE

results in splitting the test piece into two parts.

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
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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/inside;
— inside/back.
Subject the other test pieces to the test.

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

4.17.6 Bxpression of results

Calculate the cleavage stress P from the pressure at the time of breaking as follows:
P=0D772-p

where
p = pressure read from the pressure gauge in kPa, to thre€-significant figures;
P = gleavage stress of the test piece in kPa (pressure-at time of breaking);

From th¢ pressure reading of the pressure gaugde, calculate the arithmetic mean of the valid measurements,
expressdd in kPa and standard deviation.

NOTE For a uniform paper, in the same laboratory, with the same operator and test apparatus, the coefficient of variation
of ten mepsurements is of the order of 2 %.

4.17.7 Tlest report

In additign to the results and the reference to this standard, quote the following details in the test report:
— datg and place of testing;

— desgription 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.

16 © ISO/IEC 2002 — Al rights reserved
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A: annular disc receiving the material — brass

@82

15

“

D51

C: centring and pressure ring — brass

+0,1

|2
w0
0]
945
@ 102

® @@?!@@

D: ring for centring on the burst tester — mild steel

B: solid disc receiving the material —<brd

5S

E: material test piece — area = 11,08 cm?2

All dimensions in mm

oy N

S N

X e e e —— |
diaphragm

F: base plate of the burst tester

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 crosf difections, outside the data recording area, using the following parameters.

— perdussion 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 accordance with a percentage value as shown in Figure 5. For each tempegrature
calculatgd a mean value N (in %) from the individual damage of the test pieces of the\set:

& c @

0% Y, 50 %
Q@ 1=
75 % 100 %

Figure 5 — Assessment of damage

4.18.3 Hxpreéssion of results

The evaluated testresults v (in %) are represented graphically and a linear regression fine 1s 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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y=N(%)

100 [ o X
regression line

L N

X

5O [

2002(E)

NOTE
50%d

5 T

5.1

Unles
for tes

5.2

Unles
physid

5.3

5.3.1

ISO/Ig

5.3.2

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

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

The drawing of the regression line shows that A =(0;12) and B = (5;0) so its €quation is y=—-2,5x + 1
f damage, Ty ~ — 15 °C.

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

est methods for magnetic stripe physical characteristics

Preparation and storage of samples

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

Conditioning and test environments

5 other wise stated in the individual“test methods, conditioning and testing environments for magng
al characteristics shall be as shewn in Table 1, in accordance with the card material.

Protrusion

Reference

C 15457-2 Protrusion.

Principle

P and, for

samples

tic stripe

Protru

sion is the effective increase in card thickness in the area covered by the magnetic stripe above th

at 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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534 P

rocedure

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 P:Jewwew'aticr:
5.4.1 eference

ISO/IEC
Restrictid
542 P

The prof
the maxi

the magnetic material. The base line L1 is constructed in accordance with Figure 6 and the following descript

— poin
are

— tran

— an 4

15457-2, Profile deviation.
n: not applicable to stripes with a height of 1,6 mm.
rinciple

le deviation is evaluated from the surface profile line plotted across the height of the magnetic strip
mum normal distance that can be measured, in either direction, from the base line L1 to the profile

e. It is
line of
on:

ts A and B, the transition points between the magnetic stripeysurface and the adjacent substrate siirface,

ound on the profile line by inspection;

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

nea

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

— line L1 is the line drawn between points € and D.

5.4.3

Determirle the profile deviationyusing a contact profilometer in accordance with the measuring instru

ISO 327
paramet

— filten

uxiliary line is constructed parallel to each traasition line, spaced 1 mm from it in the direction
est end of the profile line;

rocedure

and procedure described in 5.2 of ISO/IEC 10373-2, using the following appropriate inst
rs:

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

of-mechanical filter, i.e. probe tip radius = 1 mm;

of the

ent of
ument

— appl

— total

20

ied force < 1 mN;

uncertainty of measurement < 5 %.
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b=1n
NOTE

5.5

5.5.1

ISO/IE

5.5.2

In acc

5.5.3

Detern
presct

ISO/IEC 15457-3:2002(E)

b Magnetic stripe area b

Basic measurement line

m

The maximum profile deviation () can be above or below the basic measarement line.

Figure 7 — Construction for the measurement of'profile deviation

Roughness R, and R,
Reference

C 15457-2, Roughness.
Principle

prdance with ISO 4287-1.

Procedure

hine the R, and R, roughness in accordance with 5.3 of ISO/IEC 10373-2, using a contact profile
ibed in ISO 3274 and-thé following measuring instrument parameters:

— cuit-off wavelength of 0,8 mm;

— s

ylus radius\< 5 ym;

— Vi

rtical'\force < 1 mN;

meter as

— totatuncertainty of measurement<5%:

5.6 Warpage

5.6.1

Reference

ISO/IEC 15457-2, Warpage.
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Determin

15457-3:2002(E)

rocedure

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

For TFCO format an adaptation of the apparatus is necessary.

5.7 Adherence

5.7.1 Reference

ISO/IEC[15457-2, Stripe adherence.

5.7.2

The appdratus shall have the following characteristics:

— adh
accq

— aca

5.7.3 P

With the

within the card holder aperture, over a length of 40 mm and press with*a finger tip.

Ensure t
angle of

Inspect t

The test
58 W

581 R
ISO/IEC

ISO/IEC

58.2 P

The prin
defined i

pparatus

sive tape as specified in 1ISO 2409 with an adhesive strength of 0,4 mN/m + 0,04 mN/m, tes
rdance with IEC 60454-2;

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

rocedure

card on a flat surface, place the card holder over it. Apply thesadhesive tape firmly to the magnetig

ted in

stripe

at an

s. It is
vel.

583 P

ne card holder is held firmly to avoid any movement of, the card during peeling. Peel the tape back
15° and an approximate speed of 100 mm/s.

b ensure that the requirements given in ISO/IEC15457-2 are met.

shall be carried out in both cross and widthwise direction.

par test

eference

15457-1, Card life.

15457-2, Stripe life;

rinciple

Ciple is,based on the ability of a card to withstand the degree of wear appropriate to its usage clag
h terms of the extent to which abrading the magnetic stripe degrades the average read back signal I¢
rocedure

Perform the wear test in accordance with the procedure and the apparatus of 5.4 of ISO/IEC 10373-2:1998.

The resu
— 50c¢c
— 500

— 250
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It of the measurement is the signal amplitude U, 4, read before any wear occurs and after:
ycles for light usage;
cycles for medium usage;

0 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

Measyr ncertalr i ' aragy + error
of megasurement + random error + calibration error) equal to or less than Y4 of the absolute value of the-talérance of
the quiantity to be checked.

An optical method shall be used.

6 Test methods for static magnetic characteristics

6.1 Principle

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

NOTE Because none of the quantities to be measured requires absdlute’ magnetisation values, the scaling of thig axis can
be adjusted to achieve the best resolution. If preferred, to accommodate established practice, the vertical scal¢ may be
expresped in terms of a thickness-magnetisation product (¢ or ¢.J) @r.as magnetisation flux per unit of magnetic sample height
(/).

Howeyer, 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 measuring instrument used to-ebtain the hysteresis curve M = f (H) shall be able to produce applied|fields up
to the value of H,,,, appropriate-to-the class of material (see Table 3). Examples of suitable equipment are

— a|magnetometer suchras-a vibrating sample magnetometer (VSM);
— alhysteresismetef (HM).

The agcuracy of-measurement and presentation of values from which the hysteresis curve is formed shal| be such
that:

—

Hecabsolute accuracy of magnetic field (H) axis values is better than 1 % for magnetic fields up to 1R0 kA/m;

betterthan2 % formagneticfieldsupto4 200 kA ———
— 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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— thel

NOTE 1

inearity 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

NOTE 2

current should be given particular attention.

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

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

6.3 Pr

Unless @
samples

6.3.1 P

The test
such tha

The test
thickness

When se
stacked

The tests

eparation and storage of sample

therwise stated in the individual test methods, the following requirements for preparation and-stor
for testing static magnetic characteristics shall be taken as supplementary to those given in4:1.3.

reparation

samples shall be in the form of one or several rectangular stripes of material taken from the TFC stri
the direction of magnetic field application is parallel to the stripe length diménsion.

p.

ogether to form the test sample.

samples shall be acclimatised to the test room for at least 24 hours immediately prior to the tests.

hge of

be, cut

sample dimension parallel to the direction of magnetic field applicatiefn"shall be much greater than its

veral stripes are needed for sensitivity reasons, all stripes shall‘have the same dimensions and shall be

NOTE In ISO/IEC 15457, the stripe length dimension is parallel'to the longest edge of the card.
6.3.2 Storage

Storage gonditions for samples for testing staticumagnetic characteristics shall be as given in 4.1.3.3.
6.3.3 (onditioning and testing environment

The test§g 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 Prpcedure

Measurement procedure will be different according to the apparatus

6.41 VSM

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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