INTERNATIONAL ISO/IEC
STANDARD 18745-1

Second edition

2018-07

Test methods for machine\readabl
travel documents (MRTD) and
associated devices —

Part 1:

Physical test methods for passpor;
books (durability)

Méthodes d'essais pour documents de voyage lisibles par mac
dispositifs assecies —

Partie 1: Méthodes d'essais physiques pour livrets de passepof
(durabilité)

e

L g of

hine et

~

©1S0/

Reference number
ISO/IEC 18745-1:2018(E)

IEC 2018


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

/'\ COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address

below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

Contents Page
FFOT@WOT ........coocccoveeses st 5555855855855 vii
IIUETOQUCEION........cc s viii
1
2
3
4
5
6 5
6.1  NUMDET Of SAMPIES .o | WS N, 5
6.2 Preparation ,\ .5
6.3 Sampling.............. .6
6.4 Storage ..., .6
7 Common method information
7.1
7.2
7.3
7.4
8 Stress methods ..................... 7
8.1 Conditioning stress method.............c. .. i
8.1.1  General ... Q& w7
8.1.2  Input Parameters.... \"Q .............................................................................................................................. 7
8.1.3  Apparatus........ @. ...................................................................................................................................... 7
8.1.4 Method.......oo. R .7
8.2 Thermal cycling stress me‘@o .8
8.2.1 General......... It .8
8.2.2  Input parameters. .8
8.2.3 Apparatus&?ﬁ ......... .8
8.2.4 8
8.3 Storage tem 9
8.3.1 -9
8.3.2 9
8.3.3 9
8.%\% Method .9
8.4 @rational climate stress method .9
4.1 9
Qv8.4.2 INPUL PAramMEterS.......cccccooieiii st 9
% 8.4.3  Apparatus .9
AN BAA MEHNOM.. 9

& "85

IMPACt SEreSS METNO. . ..o e

0.0.1 General...........

8.5.2  Input parameters....

8.5.3  Output parameters.....

8.5.4  Apparatus..........

8.5.5 Method....occ.

8.5.6  AIernate METNOM ...t
8.6 Book bend stress method (Dack POCKET) ... 13

8.6.1  General

8.6.2  Input parameters

8.6.3  Output parameters

8.6.4  Apparatus

8.6.5 Method

© I1SO/IEC 2018 - All rights reserved iii


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

8.7 Dynamic bend stress method
8.7.1  General....n
8.7.2  Input parameters..............
8.7.3  OULPUL PATAIMIETETS ..o
8.7 4 AP PATATUS oo
8.7.5  Calibration of movement method ...
B.7.6  MELIOM. ...t
8.8 TOTSION SEIESS MIETNOM ..ot
8.8.1  General....n
8- 82—Input-parameters
8.8.3  OULPUL PATAIMIETETS ..o ,.\Q)B
8.8 APPATATUS oo 1B
8.8.5  Calibration q{ D
B.8.6  MELNOM. ..o DI 1p
q4.9 Sheet turning Stress Method ... DX 1p
8.9.1  General ... : /\ D
8.9.2  Input parameters............... 0
8.9.3  Output parameters O
8.9.4  Apparatus..... O
8.9.5 Method... D
8.9.6  Bending parameters il
.10 Sheet pull stress method ..., il
8.10.1 General il
8.10.2 1
8.10.3 il
8.10.4 1
8.10.5 il
g§.11 Abrasion stress method%‘@ D
8.11.1 General D
8.11.2 D
8.11.3 D
8.11.4 D
8.11.5 3
g§.12 Pen stress method.. 3
8.12.1 General.........q.. e s s s 3
8.12.2 3
8.12.3 3
8.12.4 3
8.12.5 3
g4.13 Resistanc@chemicals stress method 4
8.13.1 @neral ................................................................ 2
8.13 Q'[nput parameters.......... b5
8 I§ Output parameters..........c.. b5
A4 ApParatus....e b5
&%713.5 Short term coNtaminAtioN LS. ... 5
% 8.13.6 Long term contamination TEST... ... b
.14 Artificial daylight exposure stress method...
8141 GEINETAL ..o
B.14.2  TNPUL PATAIMETETS ..ot
8.14.3 Output parameters
8.14.4 Apparatus....
8145 MEENOM. e
8.15  X-TaY SEIESS IMETNOM .....oooi e
8.15.1 General

8.15.2  INPUL PATAIMIETET ..o
8.15.3  OULPUL PATAIMIETET oo
8.15.4 Apparatus

8155 MELROM. .

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

9 Evaluation methods..............,

9.1

Functional PIC evaluation method
9.1.1 General
9.1.2  Input parameters
9.1.3  Output parameters
9.1.4  Apparatus

9.1.5 Method

9.2 Physical damage evaluation mMethod. ... 28
9.2.1  General....ins
02 2—Input-parameters
9.2.3  OULPUL PATAIMETETS ..ot K )
.24 APPATATUS ..o | O WS — 29
9.2.5 Method 3)
9.3 Peel strength evaluation method ... DI
0.3 1 GENETAL .
9.3.2  Input parameters..........
9.3.3  Output parameters...........
9.3.4  ApPAaratus.....eses
9.3.5 Method. .
9.4 Colour fastness evaluation method
9.4.1  General..ser g 9
9.4.2  Input parameters...........
9.4.3  Output parameters..........,
9.4.4  Apparatus....... N
9.4.5  Method. .. b
9.5 Datapage and cover warpage evaluatiox\xﬁ} 11 0 o T SN S
9.5.1  General ... (2. S— 31
9.5.2  Input parameters............... \\,Q ........................................................................................................................... 31
9.5.3  Output parameters
9.5.4 A
9.5.5 &
9.6 Book warpage evaluatiQPﬁn
9.6.1 General... :\CJ ...................................................
9.6.2 Input paraﬁya ers....
9.6.3  Outputyparameters
9.64 Ap US o
9.6.5 o OO
10 Test sequen @ ............................................................................................................................................................................................... 35
10.1 Ge%l’ ............................................................................................
10.2 ctions for using the sequence table
10.3 @et binding sequence..........ccciroc
\7~10.3.1  General
%Q 10.3.2  INPUL PATAIMETETS. ..o
?\ 10.3.3  OULPUL PATAIMETETS ...
é 10.3.4 Sequence
104 anragp climate sequence

10.5

10.6

T04.T  GEIIETAL ..o
10.4.2 Input parameters....

10.4.3 Output parameters..

10.4.4 Sequence.........

Operational climate sequence....

10.5.1 General.....cco,

10.5.2  INPUL PATAIMIETETS oot
10.5.3  OULPUL PATAIMETET'S ....oooooeveeviesiisiessssessssseessssssesssssssesssss s s
10.5.4 Sequence........c.c.......

Impact sequence......

10.6.1 General.......o..c.

10.6.2 Input parameters

© ISO/IEC 2018 - All rights reserved v


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

10.7

10.8

10.6.3 Output parameters
10.6.4 Sequence
Back pocket sequence...
T0.7.1  GOIIETAL oo
10.7.2  INPUEL PATAIMIETETS ....oooccoiiiveiieeiieee it
10.7.3 Output parameters
L0.704  SEQUETICE ....ooooiioieieeiee et
TOTSION fAtIGUE SEQUETICE .....oooieoee ettt
10.8.1 General.....cnn

10079 Tt oo 1"

10.10

10.11

10.12

10.13

10.14

10.15

o)

15
%0.15.2 INPUL PATAIMIETET'S ..o

o] L i ol
TO O TITpOC pararcters

10.9.2  INPUL PATAIMELETS ..o | S 3
10.9.3 Output parameters . /\

10.9.4  SeqUeNCe.......ccsicciiniens

Bending fatigue sequence.........ccoce..e

10.10.1 General.....rsn

10.10.2 Input parameters..............

10.10.3 Output parameters
10.10.4 SEQUENICE .....oooovoieeireriieeees s
Thermal cycling sequence...........ccccoee

10.11.1 General.....rn

10.11.2 Input parameters............

10.11.3 Output parameters

10.12.2 Input parameters
10.12.3 Output parameters
L0.12.4 SEQUEIICE ....ooooieeeieeeeig oo
Resistance to chemicals sequénce.............
10.13.1 General................... 8) ...........................
10.13.2 Input parameters. ...
10.13.3 Output par&ers ..............................
10.13.4 Sequenc@ .................................................
Pen sequence. D
T0. 14,1 GEIEFAL ... 4
10.14.2 1 parameters.........

10.14. @ltput parameters..............

10.1 EQUENCE ..o
D age abrasion sequence
kb\ 1 General....iic,

10.15.3 OULPUL PATAIMETETS ....oooooevveeieeiisssiesessssessssssessssssesssssse s

10.16

10.15.4 Sequence
KTAY SEQUETLCE .o
T0.16. 1 GOIETAL oo
10.16.2 Input parameters.................

10.16.3 Output parameters
T0.16.4 SEQUETICE ..o

11 TE@ST PLAILS ... 43

111
11.2

Bibliography

vi

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrot

echnical

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 t
committees established by the respective organization to deal with particular fields of t
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other inter

echnical
echnical
national

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

OI'K 1
IFO/IEC]TC 1.
[he procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria ne
the different types of document should be noted. This document was drafted in,acc¢ordance

dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be thg
df patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
ights. Details of any patent rights identified during the development\0of'the document will &
Ihtroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents).

Any trade name used in this document is information given forcthe convenience of users and
donstitute an endorsement.

or an explanation on the voluntary nature of standards, the meaning of ISO specific te
gxpressions related to conformity assessment, as wellras information about ISO's adhereng
orld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the fi
RL: www.iso.org/iso/foreword.html.

[his document was prepared by Technical’ Committee ISO/IEC JTC 1, Information ted
bcommittee SC 17, Cards and security devices for personal identification.

—

his second edition cancels and replaces the first edition (ISO/IEC 18745-1:2014), which h
echnically revised.

—

he main changes compared to the previous edition are as follows:

test definitions have/been detailed;
instructions to evaluate test results have been clarified;

the definition©of the foam to be used in 8.6.4 book bend stress method has been changed to
the accessibility to the foam needed;

test sequences have been updated to create more realistic test results;

- eferences have been updated.

mittee,

h\nce are
bded for
with the

subject
h patent
e in the

Hoes not

'ms and
e to the
bllowing

hnology,

as been

enhance
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Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

0.1 General

ICAO Doc 9303 provides the basic functional specification for Machine Readable Travel Documents
(MRTDs) and, together with the Supplement, which is published from time to time, describes all relevant
properties of MRTDs. Machine Readable Passports (MRPs) are a subset of all MRTDs. The publication
of Part 1 of the 6th edition of Doc 9303 introduces the contactless integrated circuit to the MRP. Such a
passport containing a contactless integrated circuit is commonly referred to as an e-Passport.

This dofument provides a set of instructions for the evaluation of MRPs which may incorperate
contactless integrated circuits. This document is a companion to ICAO Doc 9303. It specifies thee
minimun criteria to be achieved in order to meet ICAO’s expectations for durability of fully personalize
MRPs. Therefore, by its existence, and endorsement by ICAO, this document implicitly definés‘additionz
requireinents for passports above and beyond ICAO Doc 9303. Some of the tests describéd herein ar
also intgnded to serve as an instrument for the assessment of the ageing behaviour of/the MRP and if]
compongnts.

»n O — =

This do¢ument updates and replaces the document “ICAO Technical Report = Purability Of Machinle
Readablp Passports” published by ICAO (International Civil Aviation Organization).

0.2 Fuflure considerations

Where technologies or combinations of technologies are to be appliedin an MRP, which are not coverefd
by the t¢st methods described below, it is recommended to define/stich test methods based on available
method$ described in ISO/IEC standards or any other accepted standards from other internationgl
standarl organizations in cooperation with the suppliers of such technologies.

Today, there is no stable state of the art regarding the correlation between stress and ageing, neither fg
previously existing nor for oncoming types of MRPs. The tests that can be described at the present stag
may cm}tribute to improving such knowledge but.ieed to be considered preliminary. It is important t|

D =

0
notice that ultimately, reliable and predictably wseful correlations can only be achieved by continuously
comparing the ageing behaviour of documents.in real use to the predictions made. Such predictions ap
based op assumptions that, in particularifinovel and unusual technologies and components are use(
they are{in many cases unproven and preliminary in nature.

= O

It is ong of the aims of this document to help in the task of establishing sound correlations. This i
done by|providing tools for executing tests with comparable results for a multitude of acting partie
Comparpble results are a prerequisite to encourage the execution of field surveys in quality relate
research and their use for Zeontinuous improvement not only of this document but also of the quality ¢
MRPs o1} a global basis.

- %

0.3 Other uses for‘this document

The testls definédvin this document may also be appropriate for other forms of MRTDs, however, thely
may require Medification before use.

ADD 210)(
used to make MRPs.

Type evaluation is usually a one-time exercise in the life cycle of a specific type of document. However
the same test procedures may be useful for the proper definition of quality assurance procedures
during the regular production of MRTDs. In the framework of the contractual relationship between
a manufacturer and its customer(s) it is common practice to establish an expected quality level for
the MRTDs in the delivery contract, and also to specify acceptance criteria for individual deliveries in
executing the contract. On the other hand, it is good practice to leave it with the manufacturer to decide
on the production quality measures to assure this quality level.

This document has been carefully designed to provide the user with a set of tools for evaluating MRPs,
whether it be prototype evaluation, delivery acceptance or any other purpose.

viii © ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

INTERNATIONAL STANDARD ISO/IEC 18745-1:2

018(E)

Test methods for machine readable travel documents
(MRTD) and associated devices —

Part 1:

Phusical hods £ books (durability)

1 Scope

integrated circuits. This evaluation is an instrument to establish the ability in principle of a sped
df document to fulfil the requirements of use. It supplies a structured approach-to evaluate MR}

+ defining reproducible stress methods to submit the document(s) underevaluation to specif
or environmental conditions;

—+ defining reproducible evaluation methods to measure numerical values for specific d
properties;

+ defining test sequences that specify the order in whiely stress methods and evaluation met
to be performed;

—+ defining test plans to link specific user requirements to test sequences and related paramse

et

[ specifies the minimum criteria to be achieved in order to meet ICAO’s expectations for durg
1ly personalized MRPs.

-

2 Normative references

The following documents are refetred to in the text in such a way that some or all of their
donstitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including any amendments)

IO 105-A02, Textiles < Tests for colour fastness — Part A02: Grey scale for assessing change in ¢

IO 105-B02, Textiles — Tests for colour fastness — Part B0OZ2: Colour fastness to artificial light: X
fading lamp test

IBO 105-E04y Textiles — Tests for colour fastness — Part E04: Colour fastness to perspiration

150 2439:2008, Flexible cellular polymeric materials — Determination of hardness (indentation t¢

This document provides a set of instructions for evaluation of MRPs which may in¢erporate comtactless

ific type
Ps by:

ic stress

bcument

hods are

ters.

1bility of

content
lies. For
applies.

lour

enon arc

chnique)

]

SOZIEC 7810, Identification cards — Physical characteristics

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests
ISO/IEC 10373-1:2006, Identification cards — Test methods — Part 1: General characteristics

[SO 12757-2, Ball point pens and refills — Part 2: Documentary use (DOC)

[SO/IEC 18745-2:2016, Information technology — Test methods for machine readable travel documents

(MRTD) and associated devices — Part 2: Test methods for the contactless interface

ASTM E 832-81(Reapproved 2003), Standard Specification for Laboratory Filter Papers

© ISO/IEC 2018 - All rights reserved
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:
— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

31

chip shtet

sheet coptaining a chip

3.2

constarnt

fixed values that can be given to parameters (within methods) when defining a sequence, or test plan
3.3

evaluatjon method

method [to measure numerical values for specific document properties

34

evaluatjon result

all numgrical values related to document properties measured uponperforming a test sequence

3.5

method

instructjon or set of instructions defining equipment and related tools and materials in an experimentgl
setup, irfcluding general advice on their use in a specific'test procedure

3.6

page

any singlle side of an individual sheet of the MRP.

3.7

parameter

variablelquantity within a test procedure that is not part of the instructions describing the procedurg;
in partiqular, experimental parameters that need to be controlled during the test sequence but whose
values apd/or tolerances are notexplicitly defined in a specific stress or evaluation method or sequende
3.8

sheet

any structure having) a/free edge and an opposite edge attached to the spine making up the MRP
including covers, datapage, visa pages, observation pages and chip sheet

Note 1 to entry: Each sheet has two pages.

3.9

stress nrethod

experimental setup and procedure that may or may not deteriorate or destroy the document under
examination

3.10

test instruction

distinct

3.11

piece of information required within the framework of test execution

test plan

list of te

st sequences and their specific test parameters and expected evaluation results

© ISO/IEC 2018 - All rights reserved
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3.12
test procedure
set of instructions to be followed in order to obtain a test result

3.13
test sequence
test procedure that comprises a number of different methods in a defined order of execution

3.14
type evaluation

drocess of testing a design (type of documents produced while using a common material and'co
hasis and the same manufacturing processes, including same production quality assurance pr
gnsure it is compliant-in-principle with the specifications

4 Abbreviated terms

IC Integrated Circuit
ICAO International Civil Aviation Organization
NRP Machine Readable Passport

MRTD Machine Readable Travel Document

NRZ machine-readable zone

NSS Neutral Salt Spray

HCD Proximity Coupling Device
HIC Proximity Integrated Circuit

NOTE ICAO 9303 uses CIC f(contactless integrated circuit) and PIC interchangeably.
RH relative humidity

VIZ Visual Inspection Zone

3 Methodology

]

he systemic approach used in this document provides three structural levels to define a comp
pecificationfor MRPs.

w

The firstlevel deals with methods to exert defined stresses to documents and to evaluate th
df such'stresses. The second level deals with predefined sequences of stresses and related evg
ysing the methods defined in level 1. The third level specifies the lists of test sequences

018(E)

type approval ‘In
ponent

bcess) to

lete test

b results
luations
and the

individual quantities ot test specimens o be subject to each sequence. 1he purpose 1s to includ

e in such

lists all sequences that are considered necessary to achieve type approval for a specific type of MRP

with specific lifetime and usage expectations. This is referred to as a test plan.

This approach provides flexibility in creating individual test plans appropriate for varying user
requirements and MRP specifications without increasing the variety of basic testing methods beyond a
strict minimum. It also allows the use of a parameterized method description; parameters, which may

be explicitly specified on the sequence and/or test, plan level.

In this way this document provides the entire toolset for prototype evaluation of MRPs.

© ISO/IEC 2018 - All rights reserved
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Table 1 — Hierarchical approach for test methodology

specific test sequences and related parameters
used for the tests on the one hand and to spe-
cific test results on the other.

Level Subject Description Deg.ree of Clause
variance

1 |Stress methods The purpose is to submit the document(s) Parame- Clause 8
under evaluation to specific stress or environ- |ters
mental conditions in a well-defined experimen-
tal setup that ensures reproducibility.

1 |Evaluation meth- |The purpose is to measure numerical values for | Parame- Clause 9

ods cpp{‘ifir‘ document properties using well-de- ters

fined and reproducible experimental setups
that may or may not deteriorate or destroy the
document under examination.

2 |Test sequences Sequence of use of the above methods in per- |Constants |Clause~10
forming a complete test. and Pa-

rameters
3 |Testplans Scenarios which link the user requirements to |Constants\ {Clause 11

Each sequence is composed of stress methods and evaluation methods¢executed in a specific order.
is composed of one or more individual sequence(s) that is linked to a specific set of document

test plar
and usel

requirements. See Figure 1.

[
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Evaluatlon
method

n
Evaluation
method
Set of .
method Evatuation
Ms;ttrﬁ::s v Methods
o Y FW \a 5
A L 4 NS
£ £ N\ &5 >
4 @ ch A 4
Set of £ ,.l D £ £ >
Documents U U U u
£ £S5 £ & >
XL 4 w W
)
Set of Test Scenarios with individual sequences of method Test plan
—/

Figure 1 — Relationship between methods, sequences and test plans

6 Guidance to the tester

6.1 Numberofsamples

ow]

eferences_are given to a single MRP. However, multiple MRP samples may be tested simultaneously
epending.on the size and construction of the test apparatus.

o

.2, Preparation

Test samples shall be either finished MRPs or be prepared from finished MRPs having passed the entire
production process including visual personalization with a dataset considered typical for the specific
type of passport. Initialisation and personalization of the chip may be done in an arbitrary way as long
as the chip is able to support the necessary tests within the intended test sequence.

MRPs shall be conditioned in accordance with 7.1.

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

© ISO/IEC 2018 - All rights reserved 5
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6.3 Sampling

For test

ing samples may be taken from the base material before MRP manufacture if it can be

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

processi

ng. The samples used to prepare a set of test pieces shall be taken from the same batch of MRP

base materials.

6.4 Storage

All such
docume

7 Common method information

71 D

Unless d
23°C + ]

7.2 Climatic conditions

Climatid

tempergture in the MRP is not specified or defined in the methods.

7.3 T

Unless d
docume

74 D

A struct
the geng
rack, an

material.

ions specified in 7.1.

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

<

bfault environment

therwise specified, testing shall take place in an environment havifig a default temperature gf
°Cand 40 % RH to 60 % RH.

conditions defined in the test methods are the conditions within the chamber. The resultinig

)lerances

[72)

therwise specified, a tolerance of +5 %,shall be applied to the quantity values given in thi
nt.

bfault MRP holder

ure for holding the MRP while maximizing air space around the MRP during testing shall hay
ral construction as showiin Figure 2. There are no size or quantity limitations for the holdg
y number of MRP pogitions may be used. For the wire and the square rod use a non-corrosivj

D = @
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Dimensions in millimetres

A
( 1.5 diameter formed wire \

A 1.5 diametef formed wire v

v 1.5 diametel| formed wire
A 1.5 diameter{formed wire

Figure 2 — MRP rack

8§ Stress methods

Stress methods are designed to apply reproduciblé stresses to the travel document. Meth
describe how to measure the effect of these stresses are given in Clause 9.

—

(hs much as possible). In cases where thecorrelation between real life and the stress method is
very attempt has been made to define conditions that produce similar rates of deterioration.

QD

8.1 Conditioning stress method

§.1.1 General

The MRPs to be tested.shall be conditioned to the test environment as described below.

8.1.2 Input Parameters

t|= time of-egnditioning. If t is not specified, assume 24 h.

§.1.3 \( Apparatus

bds that

he fundamental philosophy behind all stress'methods is to define conditions that mimic real dlaily use

tenuous,

8.1.3.1 Default MRP holder.

8.1.4 Method

— Remove MRP from any box and protective packaging.

— Place MRP in default MRP holder with spine up. MRP shall not be forced open but may open on its

own. Minimum spacing between MRP and any other MRP shall be 10 mm in all directions.

— Expose MRP to a temperature of 23 °C + 3 °C and 40 % RH to 60 % RH for at least time ¢.
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8.2 Thermal cycling stress method

8.2.1 General

This stress method subjects the MRP to cycling between two temperature extremes. This stress
simulates the thermal shock the MRP could experience due to thermal expansion and contraction of
each MRP component. The test is conducted over a short period of time for each stress cycle.

8.2.2

n = num

8.2.3

8.2.3.1
controll

8.2.3.2

8.2.4

Input parameters

Con
cha

Plad

ber of cycles.

Apparatus

[¢)

Two temperature controlled chambers, where applicable, a single fast-resppnse temperatur
bd chamber may be used in place of a second test chamber.

Default MRP holder.

Method

Lrol of relative humidity in the temperature chambers is notrequired for this test but the tegt
mber should be located in a test environment as defined in'%1.

e in a temperature controlled chamber at a temperatuge of 77 °C = 3 °C for 15 min.

tem
oft

Sub
Rep
Att

TraI)sfer the MRP in the default MRP holder to a secand temperature controlled chamber held at

> 9

erature of -32 °C + 3°Cin less than 60 s (a transfer time of 15 s is recommended). The positio
e MRP in the holder should not be modified@uring the transfer process.

ect the MRP to a temperature of -32 °€®)3 °C for 15 min.
eat the process for n cycles as depictéd in Figure 3. Allow chamber to regain test conditions.

he end of the cycling process remove MRP and return to the default environment. Leave MRP ip

holder and condition accordingto 7.1.

. allow samples to
High + turn t dpf It
fempbratiire re u'rn o defau

i environment
J Z
4
i Time

Low p

temperature —

P v n=1 cycle
< >

n cycles

Figure 3 — Thermal cycling
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8.3 Storage temperature stress method

8.3.1 General

This stress method applies high or low temperature and humidity to the document for specified amounts
of time. This stress simulates a document’s exposure to various storage conditions. The purpose of the
test is to demonstrate the resistance of MRP construction to such conditions in principle.

The test refers to temperature stability defined in ICAO Doc 9303, 7th Edition, Part 3.

§.3.2 Input parameters
T = temperature at which the passport is stored.

H = relative humidity for storage.

8.3.3 Apparatus

§.3.3.1 Climate controlled chamber.
§4.3.3.2 Default MRP holder.

4.3.4 Method

— Place MRP in a climate controlled chamber at temperature T + 3°Cand H+ 5 % RH for 168|h.

— Remove MRP.

- Evaluate within 30 min after completion,
8.4 Operational climate stress method

4.4.1 General

—

his stress method applies high-or low temperature and humidity to the document for specified amounts
f time. This stress simulates a document’s exposure to various climatic conditions. The purpoge of the
pst is to demonstrate theresistance of MRP construction to such conditions in principle.

(mllle)

The test refers to temperature stability defined in ICAO Doc 9303, 7th Edition, Part 3.

§.4.2 InputParameters
T = temperature at which the passport is expected to operate.

H =humidity at which the passport is expected to operate.

8.4.3 Apparatus
8.4.3.1 C(Climate controlled chamber.
8.4.3.2 Default MRP holder.

8.4.4 Method

— Place MRP in a climate controlled chamber at temperature T * 3 °C for 1 h.
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— Remove the MRP from the climate chamber, evaluate and note the used method in the test report

and

return the MRP to chamber for test completion.

— Evaluate within 30 s.

8.5 Impact stress method

8.5.1 General

This stressTetiiod appies a certaim forced Impact to the Sampie to SImMuiate Stamping of the ¢oCumernt
at a bordler control point.

8.5.2 [nput parameters

S = shedt to be affected by impact. As only visa pages will be impacted, sheet S may notbe impacted
directly.

The starpping test shall be conducted on the first visa page in a passport that overlays the IC page, wheh
the pasgport book is opened for stamping.

8.5.3 Putput parameters

None.

8.5.4 Apparatus

8.5.4.1 | Stamp

The facq of the stamp is a flat solid surface, steel or. equivalent, with a diameter 29 mm.

Concentfic circles are etched into the surface. The profile of the grooves is rectangular, with a minimum
groove depth 0,3 mm. The width of the grooves’is 1 mm #* 0,1 mm, and the nominal distance betweeh

grooves

is 1,5 mm. See Figures 4 and 5.

The 1’10r:[il‘lal diameter of the central citcular groove is 1 mm.

The acc

mulated tolerance of groove distances is +0,5 mm.

10
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Dimensions in millimetres

29

Figure 4 — Impact pattern resulting from specified stamp

Dimensions in m]llimetres

grgeve distances

accumflated tolerances £0.5 groove width
1.9 140.

2 ] |,
© | &
e )
E >
% S
wn . O

_ 29 15

Figure 5 — Stamp geometry

8.5.4.2 Stamp construction
— The stamp/weight shall be constructed as a single-piece stamp of mass M.

— Flat surface made of steel at least 12 mm thick with a 2 mm surface material.
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The

surface material shall have a Shore D value of 50.

Suitable guiding for stamp to maintain stamping face parallel to MRP surface at the point of impact.

— Holder for retaining pages of the MRP against the flat surface during testing.

8.5.4.3 Description of stamp parameters

H = nominal height (mm) from which an impact stamp is dropped onto the document or weight is
dropped onto the stamp, thereby defining an impact velocity according to the formula for acceleration
of inert

H shall he between 0,05 m and 0,20 m.
M=

D = displacement between two impacts.

wei

The pro

If the agparatus is composed of a stamp that is impacted by a separate weight; the weight shall hay

mass M,|and be dropped from a height H above the stamp. The mass of theStamp is not considered.

8.5.5 Method

— Locate the sheet S.

— Locjte the nearest visa page that could require stampifig and turn this over on top of the shegt
under test. Depending on location, there can be several’sheets between the sheet S and the nearegt
visaq page.

— Open MRP to 180°and place on a flat hard surface so the outer cover is directly against the fldt
surface.

— Drop impact stamp of mass M from a height H at each of the locations as shown in Figure 6. Movie

12

from first to last location progressing from left to right and from top to bottom.

If there are visa pages that could require stamping on the opposite side of the sheet under test,
rep¢at the above process on the other side, but using a different MRP.

Eva

podies under earth gravitation.

rht (kg) of the impact stamp.

Huct P = H-M shall have a value of 0,02 kg-m.

[}

uate within 30 min after completion.
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1st stamping location @29mm dimensions in mm
L e o
iy . > 9th sltamplng
o stamping repeat location
+ 9 times horizontal
Ye}
=)

~ = !

S ®
o O '
=
)
O >
S o

] o o

s |EE —€ 5

s = RV4,5

i Last. stamping

v lgcation

INS

Figure 6 —dmpact stamp locations

§.5.6 Alternate method

p—

Fthe fragile area is obvious it is acceptable to limit drops to this area.
8.6 Book bend stress method (back pocket)

8.6.1 General
This test simulates’the stresses of sitting on an MRP. This method applies a force to the MRP and forces

it to bend areund a curved surface. The resulting stresses acting on the MRP are a combiration of
dompressioryand bending stresses.

8.6.2_ Y Input parameters

n=Tumberof cycles toapply force:

8.6.3 Output parameters

None.
8.6.4 Apparatus

8.6.4.1 Testapparatus, to load the MRP in a manner consistent with Figure 7 below.
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8.6.4.2 Anvil, of non-elastic material with spherical impact area of radius r = 150 mm.

Diameter of anvil: = 95 mm x 125 mm.

8.6.4.3 Cushion of foam, having a density of 30 g/l to 55 g/l and a hardness of 150 N to 265 N as
defined in ISO 2439 method A. The minimum thickness of the cushion is 100 mm. The minimum
dimension, in any direction, of the cushion surface on which the sample is placed shall be larger than
200 mm and shall be larger than the anvil.

8.6.4.4 [ Alternatively, an air cushion, inflated to a pressure of 5 kPa to Z0 kPa may be used. The choseh
value al§o depends on the geometry of the anvil.

The testjresults do not depend on the exact properties of the cushion as long as:

a)

b)

Figure [7 — Schematic of the test apparatus to load the MRP in the back pocket bending method

its rlesistance to the force exerted by the sample under the anvil is sufficient to suppdértthe sample
so that the force is not deviated from the sample (i.e. the activated anvil shall not teuch the cushiop
dirgctly as long as the bending of the sample is not entirely following the anvil shape);

its dlasticity is sufficient to follow the anvil shape without irregular deformations;

its rlesistance to the exerted pressure is not subject to local deviations®sitrregularities.

N ~
-
g; ) Anvil
%) (
- l b2 I
R

Sample

% Elastic cushion

8.6.5 Method

14

Place and centre the MRP with respect to the cushion and the spherical anvil. Start with front cover
(hot stamped).

Secure the MRP on the test machine so that the centred placement can be maintained during testing.
A flexible support pocket constructed from fabric such as denim may be used.

Press the spherical anvil into the MRP and cushion support to a maximum force of 350 N. Maintain
the applied force of 350 N for 5s + 1 s.
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— Liftthe spherical anvil so that it does not touch the MRP or cushion. Repeat the loading and unloading
process for a total of n times.

— Turn the MRP over and repeat the loading and unloading process n times.
8.7 Dynamic bend stress method

8.7.1 General

rgction to
directly
ba of the

antenna and associated connections if present.

§.7.2 Input parameters
1 = number of bending cycles with the MRP.

() = orientation of book in the bender.

§8.7.3 Output parameters

None.
§.7.4 Apparatus

§8.7.4.1 Dynamic flexion machine, as illustrated-in Figure 8.

Dimensions in m}llimetres

Edge of MRP clamped
in pitoting holder ™,

Pushing rollers D+
23 mm diameter

Fixed rollers D
20 mm diameter T

T
"
W

o |O

-
[
(o))

Figure 8 — Apparatus to impose cyclic motion

— The pushing rollers shall be set to ensure that the centreline deflection of the MRP is equal on each
segment of the stroke.
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— Thedistance Hp between the clamped edge of the MRP and the pushing rollers on centre is adjustable
between 40 mm and 58 mm.

— Pushing rollers and fixed rollers are separated by 35 mm (H1) on centre.
— Pushing rollers have an outer diameter D1 of 23 mm and are separated by 55 mm (L1) on centre.

— Fixed rotating rollers are separated by a distance of 30 mm (L) on centre and have an outer
diameter D2 of 20 mm.

8.7.5 alibration of movement method

— Useldifferent samples for vertical and horizontal calibration. To reduce dispersion effects from one
sample to the other, it is recommended that three samples are used for each orientation.te’get ap
avefage value.

=

— Tak|ng into account the specified orientation, O, the MRP shall be clamped at ofie ‘extremity an
allowved to freely move at the opposite edge.

— Hp dhould be adjusted depending on the orientation of the book.

Orientation (0) H3
Spine clamped 40 mm
Top clamped 58 mm

(s

— Move the pushing rollers so that they just push the passport up against the fixed rollers withoy
benfling the passport, as illustrated in Figure 9. The amount of roller movement is b0 and is called
the |nitial position.

Figure 9 — Initial position of pushing rollers

— Allow the pushing rollers to move freely, however set the maximum travel of the pushing rollers to
b0 + 20 mm.

— Apply smoothly a force of 40 N in the direction of the bold arrow in Figure 10 for 1 min.
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bending
movement

|

Figure 10 — Bending movement

-+ Measure the amountof travel of the pushing rollers. If the maximum travel is reached with a force
of less than 40 N-then the travel to be used for the test is b = b0 + 20 mm; otherwise meafsure the
amount of travel of the pushing rollers, b, as shown in the figure above.

-+ Remove 40-N load.
—+ Use separate passports for calibration and for testing.

NOTE Alternate equipment can be used for calibration.

8.7.6 Method
— Set the travel of the pushing rollers to +b as measured above.

— Flex the book n times at 0,5 Hz. One cycle is a one deflection in each direction.

© ISO/IEC 2018 - All rights reserved 17
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8.8 Torsion stress method

8.8.1 General
The purpose of this test is to determine adverse mechanical or functional effects in the MRP arising

from torsional fatigue. This method differs from the back pocket stress method by applying only
torsional stresses to the MRP.

8.8.2 Input parameters

ns= numLer of torsion cycles.
8.8.3 Putput parameters
None.
8.8.4 Apparatus
The testjapparatus shall impose torsional motion in a manner consistent with-Eigure 11 shown below.
Fixing point for booklet
Guide rails
A = i B %
. o §\ =
R || — '-'|‘ 8
| \ u—
| \\ # i &
i e u I IRZE=
B ||| P — ey, R 9
l A | S
R | [} &£ % xR S 2
|: / \ :‘ \£ E ?
l / oo _gq\() g
:l—' f‘ﬁ"‘\—.—) " 4 M
. A J
I N
: 6
I 2 |
R = Angle of rotation
+R
I i Y ,/"‘\\
/,/ \\\ // \\\
/ A\ / \
,/ \\ / \
/ \ ! o
A AY) L
& 0.5 Hz /\ \ / \
\ / \ /
AY A A\ i
\ / \ /
\ / \ /
\\ // \\ //
] \\_’/ \\_’/
-R

Figure 11 — Schematic of the apparatus and the associated motion for torsion
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8.8.5 Calibration

— Adjust separation of guide rails to thickness of book plus a maximum of 0,5 mm.
— Place MRP in test apparatus.

— Set maximum travel of holders to 15°.

— Measure amount of travel and reset maximum travel, R, of holder to amount measured.

QTE Alternate nnlnipmnnf canbeused for calibration

§.8.6 Method
—+ Place MRP in test apparatus.

1 One cycle consists of the following continuous steps (movement is not stgpped at the 0
except at that start and end of the test):

— Start from a point where both holder A and holder B are at angle;

— Rotate holder A to angle +R, while simultaneously rotatingholder B to angle -R;
— Rotate holder A to angle -R, while simultaneously rotating holder B to angle +R;
— Rotate holder A to angle 0, while simultaneously rgtating holder B to angle 0.

-+ Operate the test apparatus at a speed of 0,5 Hz for ineycles.

1+ Note that equipment with only one rotating holder may be used. In that case rotate the hol
-2R to +2R angle.

8.9 Sheet turning stress method

84.9.1 General

The purpose of the test is to determine the folding resistance of a sheet of an MRP at the spine.

§.9.2 Input parameters
H = sheet under test.

1 = number of cycles.

§.9.3 Output parameters

None.

position

Her from

94 —Apparatus
8.9.4.1 Fixture, for clamping the fixed sheet or MRP.
8.9.4.2 Arm, for rotation of sheet or MRP.

8.9.4.3 Device, to apply force to sheet or MRP being tested.

NOTE No constraints are placed on machine design, including which clamp is fixed, which clamp moves, and

which clamp the force is applied to.

© ISO/IEC 2018 - All rights reserved
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The apparatus should prevent bending of the booklet in any other place than the axis of the booklet spine
and that the distance between the rotation axis (spine) and the clamp should be not greater than 10 mm.

OO

’ Clamp

=90° +80°

( max? 10mm
|

_______________ |

F

Figure 12 — Sheet clamping illustration

8.9.5 Method
The entilre book except the sheet to be tested is folded back and held in a clamp. The sheet to be tested is
held in a]?lother clamp allowing for the rotation of the sheet or MRP under test around the spine betweep
the defied angle positions. See Figure 13.
0° 0°
l .
-90 +90 -90° +90

Figure 13 — Sheet bending illustration
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8.9.6 Bending parameters
— Bending frequency: f = 0,5 Hz.
— Bending angle: a = £90°.

— Tensile force: F= 12,5 N + 5 % (force applied to full length of sheet).

8.10 Sheet pull stress method

§.10.1 General

—]

during the usage of an MRP.

§.10.2 Input parameters

H = sheet under test.

4.10.3 Output parameters

§=minimum tearing strength in N.
8.10.4 Apparatus

§.10.4.1 Clamp, to hold the MRP in a fixed position, minimum width of clamping area 130 mm.

See Figure 14.

4.10.5 Method

+ Place all the other sheets'including cover in the fixed clamp of the apparatus.

+ The fixed clamp shall be set at a distance from the spine so that it does not clamp any porti
sheet under test.

1 Apply a force of at least 62,5 N at a maximum velocity of 5 mm/s. Test may be continued
sheet is torn off.

Dimensions in m

25 25

he purpose of the test is to assess the tearing resistance of the booklet pages and the sewjing part

§.10.4.2 Movable clamp, for pulling on the page under test, minimum width of clamping area 130 mm.

-+ Cutthe opposite sheet of the one under test. The cutting distance from the spine should be of 10 mm.

bn of the

intil the

llimetres

fixed clamp MRP sheet under test movable clamp

Figure 14 — Sheet pull apparatus

© ISO/IEC 2018 - All rights reserved
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The clamps should not damage the paper.

8.11 Abrasion stress method

8.11.1 General

The purpose of this test is to determine the effect of a specified mechanical abrasion to the passport
data page of a document conforming to ICAO. The main purpose is to test the MRZ but the test may also
be used for the VIZ of the passport as defined by ICAO Doc 9303, 7th Edition, Part 3. In order to perform

this test] the datapage shall be personalized.

8.11.2 [nput parameters

n = numper of test cycles (double strokes).

P = shee|

8.11.3

None.
8.11.4

8.11.4.1
Diametd

Test spe

— The
tob

— Test
load
test

See Figu

t under test.

Dutput parameters

Apparatus

Testload, L = 14 000 (1 +5 %) N/m2.
r of testload D = 15 mm (the test load shall cover MR%).
ed v = between 2,5 cm/s and 7,5 cm/s.

abrasive material to be used shall be the material of the facing page. The abrasive material hals
e attached to the test load without protruding beyond the edge of the passport.

load movement: The abrasion axis s‘parallel to the MRZ of the MRP. The amplitude of the teqt
movement shall cover at least 20 nim. Test equipment may move/rotate the testload during thie
between cycles.

re 15.

Axis of
MRZ — ¢ —— test load
movement

P

UTOERIKSONK<KANNA<KMARIA<LLLLLLILKLLLLLLLLLLLKL

22

Figure 15 — Illustration of the abrasion test
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8.11.5 Method

018(E)

— Fix the passport data page on a level rigid plate (i.e. sample carrier of the test equipment). Apply the
test load and start the apparatus at the specified speed and amplitude for the specified number of

test cycles.

— Alternative equipment may be used as long as it provides equivalent results.

8.12 Pen stress method

§.12.1 General

—]

he purpose of the test is to simulate writing over the PIC with a ball point pen simulating
ntries on visa pages. It is felt that depending on the construction of the passport, a peh might
domponents of the passport (PIC, visa paper sheets).

(0}

—

he page to be written on shall be one that is normally written on and shall’provide maximu

wn_ct+

eparate MRPs should be evaluated.

—

his method may not be suitable when devices like rivets are used, i.e; the pen may become dan
stuck if features protrude from the page under test.

8.12.2 Input parameters
1 = number of cycles.

H = page to test.

8.12.3 Output parameters

None.
8.12.4 Apparatus

§.12.4.1 Pen, with ball pointef diameter 0,7 mm in accordance with ISO 12757-2.

o0

.12.4.2 Pen positioning apparatus, capable of pen movement in X and Y direction over
hown in Figure 16,Pen shall be held at an angle of 90° to the page under test.

(%)

4.12.5 Method

both sides will be tested.

1+ Choosela page P to write on. It shall be a page thatis normally written on and shall provide m
stress to the chip. In the case where it is possible to write on pages on both sides of the ct

manual
damage

m stress

b the chip (if present). In the case where it is possible to write on pages orl both sides of the chiip sheet,

haged or

the area

aximum
1ip page,

— Clamp MRP in suitable holding fixture so pages do not move during testing.

— Apply a force to pen of 2,5 N downward toward pages under test.

— Apply a series of strokes, each in the form of a double line (movement back and forth along the
same straight line and across the dimension of the sample) and at a nominal distance of 1,5 mm

between lines.

© ISO/IEC 2018 - All rights reserved

23


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

ISO/IEC 18745-1:2018(E)

dimensions in mm

first pen line - long direction v

A second pen line - long direction

AP |
5|8
g|& |
ElD |
O T T vy
5|2 [| ©
£ [
[ ]
1 [0} |
Q =
c||=
=||c |
c (9]
[} Q
2lle |
218
gle |
(2] -
A |
\r———————— = ANV =
4 starting point for lines in long starting point for lines
IS (3 . . ¢ . .
5 max. (3x) direction Ip/short direction

Figure 16 — Pen stress test ar€a
— Move pen with a maximum speed of 150 mm/s from leftitoright and back again on the same line als
shoyn in Figure 16 for lines in the long direction.

— Whe¢n the pen has returned to the starting point, move to the next line as shown. It is not necessarjy
to lift the pen when moving from one line locatién to the next.

— Aftgr completing the last line in the long direction, begin to make lines in the short direction.

— Move pen with a maximum speed of 150-mm/s from bottom to top and back again on the same linfe
as shown in Figure 16 for lines in the-short direction.

— Wh¢n the pen has returned to-the starting point, move to the next line as shown. It is not necessarly
to lift the pen when movingfrom one line location to the next.

— Replace pen as soon asank’is exhausted, lines shall not be made with no ink.

— Outer margin of 5amm from the edge of the page under test may be disregarded. This margin maly
be Used to stabilize'the page under test by e.g. clamping or taping it to the support.

— The|surface.coverage may be reached in a single run or by consecutive runs covering sub-areas af
the page under test.

— Repgatithe sequence n times.

— Ifcritical areas are obvious, the pen test may be performed only over those areas.
8.13 Resistance to chemicals stress method

8.13.1 General

The purpose of this test is to determine any adverse effects of a range of chemical contaminants on an
MRP test sample. It is possible that the document may not be useable for travel after this test, but it is
expected that the book shall be identifiable as belonging to the bearer.
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Certain security features incorporated into MRPs are designed to react to reagents in order to show
that tampering has taken place. The action of these security features under the influence of the reagents
shall not constitute a failure.

8.13.2 Input parameters

None.

8.13.3 Output parameters

None.
8.13.4 Apparatus

§.13.4.1 Salt mist equipment, shall be in accordance with ISO 9227, NSS condition, particularly for:
—+ default MRP holder;

-+ component protection;

-+ spray cabinet size;

—+ heater and temperature control;
-+ spraying device;

—+ collecting devices.

§.13.5 Short term contamination test
§.13.5.1 Short term reagents (list provided here for information only, defined in ISO/IEC 1p373-1)
§.13.5.1.1 5 % by mass aqueous solution of sodium chloride, (NaCl, 98 % minimum assay).
§.13.5.1.2 5 % by mass aquéous solution of acetic acid, (CH3COOH, 99 % minimum assay).
§.13.5.1.3 5 % by mass‘aqueous solution of sodium carbonate, (Na;CO3, 99 % minimum assay).
§8.13.5.1.4 60 %dy mass aqueous solution of ethyl alcohol, (CH3CH20H, 93 % minimum assay).

§.13.5.1.5 10:% by mass aqueous solution of sucrose (C12H22011, 98 % minimum assay).

§.13,5:1.6 Fuel B, (according to ISO 1817).

N assay).

NOTE As fuel B is a toxic product, ISO/IEC/]JTC 1/SC 17 is currently working on replacing it in the similar
test applicable to ID1 cards. As soon as ISO/IEC/JTC 1/SC 17 agrees on an updated version of the test, it will be
reflected in this document.

8.13.5.2 Short term contamination method
— Use solutions as defined in ISO/IEC 10373-1.

— Use a different sample MRP for each solution.
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— Prior to immersion in the test solution, fan the pages of the MRP such that the sheets of the MRP are
exposed.

— Standing the MRP upright (spine is in a vertical orientation), submerge the MRP for 60 s in one of the
solutions listed above. The solutions shall be kept at a temperature between 20 °C and 25 °C.

— Remove MRP from solution and place it in default MRP holder for 24 h at default temperature and
humidity conditions. For those samples immersed in organic solvents (including fuel), this procedure
should be performed within the confines of a fume hood.

— MRPshould be evaluated atter 24 h (See J.2J.
8.13.6 [Longterm contamination test

8.13.6.1 Long term reagents (list provided here for information only, defined in ISO/IEC 10373-1))
8.13.6.1.1 Salt mist.

8.13.6.1.2 Artificial perspiration, (both solutions shall be prepared in accordance with ISO 105-E04):
(i) alkaline solution; (ii) acid solution.

8.13.6.2 Method for salt mist

— Uselneutral solution as defined in ISO/IEC 10373-1.

— Usela different sample MRP for each test.

— Exppse the sample to salt mist for 24 h while mounted'in a cabinet in accordance with ISO 9227.

— Remove MRP from solution and place in default’/MRP holder for 24 h at default temperature and
hunjidity conditions.

8.13.6.3 Method for synthetic perspiration

[¢)

— The|filter paper shall be in accardance with ASTM E 832. Any Type I filter paper for qualitatiy
analysis may be selected.

— Soakfilter paperin the artificial perspiration solution. Allow excess liquid to drain for 10 s minimun,
then place it on a flat npn-absorbent surface (glass plate) to stabilize for 1 min.

— Wrdp the sample MRP in wetted filter paper of adequate size to enclose the booklet entirely and
plade this in a sealed plastic bag in an environment kept between 20 °C and 25 °C. The plastic bag
shall be placed\between flat plates with a 5 kg weight positioned on top.

— Leaye the sample in this environment for 24 h.

— Renjove MRP from solution and place in default MRP holder for 24 h at default temperature anfd
humidity conditions.

8.14 Artificial daylight exposure stress method

8.14.1 General

This test is derived from ISO 105-B02 and exposes the sample to illumination from an artificial light
source that represents natural daylight in the visible and near UV (UV A) spectral region. The aim of
this test is to assess the resistance of the MRP to fading.

NOTE The blue wool reference numbers refer to those preferred in Europe (1-8) and not those preferred in
the US (L2-L9).
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This method is difficult to apply to ordinary security printing backgrounds due to the fine structure of
the linework.

8.14.2 Input parameters
P = page to expose.
S = blue wool scale to measure exposure.

s i i
I.lJul- llﬂl dlllICICI O

None.
§.14.4 Apparatus

§.14.4.1 Xenon arc exposure device, conforming to ISO 105-B02.

4.14.5 Method

—+ Cut a sample from the MRP to required size for the test machine,and place an opaque covér over a
portion of the sample (for comparison purposes).

-+ Preparetheappropriate blue wool reference in the samewady. Strips cut from the blue wool references
1 to S shall be used.

1 Place samples together with the blue wool reference set in the accelerated daylight test apparatus
and expose to artificial daylight according 1S@,105-B02 until the exposed part of the blue wool
reference S has faded to the equivalent of grey.scale 4 (ISO 105-A02).

~+ The exposure conditions (ISO 105-B02)siormal shall be used.

-+ The conditions of viewing and illunination in assessing colour fastness should be according to
ISO 105-A01.

—+ For direct comparison of security printed features or for heat or moisture sensitive| printed
substrates a separate unéxposed MRP shall be used for comparison purposes. This MRP should be
comparable with the test'sample.

8.15 X-ray stress method

§.15.1 General

The purpesg of this test is to determine any adverse effects to the MRP by x-ray levels that might be
gncountered during border control screening. The MRP shall comply with the requirement in ISO/
[EC 7810 when tested in accordance with ISO/IEC 10373-1.

Jtis pnrmiccih]ﬂ to pannrm the test at r‘hip level and use the test certificates cnpp]inr‘] hy he Chlp

manufacturer.

8.15.2 Input parameter

None.

8.15.3 Output parameter

None.
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8.15.4 Apparatus
Use apparatus defined by ISO/IEC 10373-1 for x-rays.

8.15.5 Method

Follow the procedure in ISO/IEC 7810 for x-ray testing (substitute MRP for card, wherever it appears in
the procedure in ISO/IEC 7810).

9 Evaluation methods

Evaluation methods are instructions describing how to measure specific attributes of the passporf.
Wherever applicable, the output of the evaluation method should be a numerical value that-can b
compar¢d against a pass/fail criterion.

D

9.1 Functional PIC evaluation method

9.1.1 [General
This mefhod evaluates the function of the PIC. The method determines thatthe chip is still functioniEE

and thaf it operates within normal and reasonable conditions. There is-always a trade-off between t
executidn time of this method and the completeness of the test.

If the MRP does not contain a chip, this evaluation method returhs a pass result.

9.1.2 [nput parameters

None.

9.1.3 Putput parameters

R = pasg/fail.
9.1.4 Apparatus
9.1.4.1 | Commercial PCD.

9.1.5 Method
— Evaluate within30'min after completion.

— Evaluate thefPIC according to ISO/IEC 18745-2:2016, 5.6.

9.2 PTysical damage evaluation method

9.2.1 General

The intent of this method is to verify that the passport is (still) suitable for use as a travel document.
To pass the evaluation method, the document shall be intact and shall still be machine readable.
Some security features may be degraded or altered; however, the evaluation of these features may be
subjective and specific to individual passports and are therefore outside the scope of this method.

Extremes of temperature as well as the exposure to certain chemicals may affect various security
features, especially inks. Changes in these features shall not be considered a failure unless they
render the document unrecognisable as belonging to the bearer or could cause strong suspicion to the
authorities of a counterfeit or forgery.
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9.2.2 Input parameters

None.

9.2.3 Output parameters

R = pass/fail.

9.2.4 Apparatus

\

—_ =+

o)

one.
.2.5 Method
hysical damage and related acceptability levels are best evaluated by comparingthe sample

bst to a set of evaluation samples that is considered to be just at the limit of acceptability. How
bllowing limits should be placed on an MRP for it to be useable.

.3 Peel strength evaluation method

31 General

The picture shall be recognizable.

Written information shall be legible, with no missing letters orévords.

The MRZ shall be machine readable.

The MRP shall be intact - no pages shall be separateds

Opening the MRP to the datapage (180°) shall not.incur any further damage.
Opening the MRP to a visa page (180°) shall notsincur any further damage.

The PIC containing part (cover, data page;special visa page) does not allow direct access to
or the antenna.

No part of the datapage shall be missing.

For datapages, more than 90(% of the binding shall be intact.
For other pages, more than90 % of the binding shall be intact.
Atleast 50 % of the hot-stamp on the cover shall be intact.
Any holes in any-sheets shall be less than 2 mm in diameter.

Areasofdelaminationalongthe edgesshallbelessthan3mmdeep,and 3mminlength. Delam
within the Sheet shall be less than 3 mm in length.

) under
ever, the

the chip

inations

The purpose of this test is to measure the peel strength between different layers used in passport
constructions according to ISO/IEC 10373-1:2006, 5.3.

If the sheet to be evaluated is composed of multiple layers, the peel strength evaluation should be
conducted on all layers. A separate document should be used for each layer so that a consistent number
of strips will be cut from the sheet.

9.3.2 Input parameters

P = sheet to perform test on.
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9.3.3 Output parameters

F = strength (N/cm).

9.3.4 Apparatus

Use apparatus defined in ISO/IEC 10373-1:2006, 5.3. References to “card” shall mean “sheet” for this
test. If a stabilizing plate is required, a suitable size would be 95 mm x 130 mm.

9.3.5 VMethod
— Remove the sheet to be tested from the MRP.

— Follpw the method for peel strength measurements for all accessible layers as outlined ‘in 1SO
IEC[10373-1: 2006, 5.3, except for pre-conditioning and the direction and quantity of sample sections$.

— Follpwing Figure 17, cut the sample, or score through the accessible layer, to produce sections of
width 10,0 mm * 0,2 mm. The top reference edge is the edge closest to the spine.

i . dimensions in_mm
2 mlnimum

10£0,2

test specimen 1 test section width

test specimen 2

Figure 17 — Peel strength sample preparation

9.4 Colourfastnessevaluatiommethod

9.4.1 General

This evaluation method determines the change in appearance of the sample following exposure to
artificial daylight. This evaluation method relies on the sample being subjected to 8.14.

9.4.2 Input parameters

P = page to evaluate.
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9.4.3 Output parameters

R = pass/fail.
9.4.4 Apparatus
9.4.4.1 Equipment using D65 light source, according to ISO 105-B02.

9.4.5 Method

— Colour fastness evaluation derived from ISO 105-B02.

— The evaluation procedure is as follows.

— Visually evaluate fading or colour changes. For this purpose samples shallbe illumindted by a
D65 light source.

— Compare the contrast between exposed and unexposed sample with the contrast of grey scale 4.

— Ifthe sample contrast is higher, then the test result is fail. If the,sample contrast is less pr equal,
then the test result is pass.

O

.5 Datapage and cover warpage evaluation method

9.5.1 General

The purpose of this test is to measure the extent of-warpage in the MRP. The amount of warping in an
NMRP is important to ensure contactless IC and MRZ readability.

9.5.2 Input parameters

None.

9.5.3 Output parameters

W = warpage (mm).
9.5.4 Apparatus
9.5.4.1 Level/rigid and smooth surface, e.g. glass plate or granite surface.

9.5.4.2 Flattening plate, weighing 200 g, measuring 88 mm by 125 mm and having a uniform density
and height.

9.54.3 Height gauge, or similar measuring device with a minimum precision of 0,1 mm.

9.5.4.4 Micrometer, with a flat anvil and spindle whose diameter is within the range 3 mm to 8 mm,
having a minimum precision of 0,1 mm. The micrometer pressure shall be 100 kPa to 400 kPa.

9.5.5 Method
— Identify the cover page closest to the datapage.
— Openthe MRP and place only the datapage and cover on the level rigid surface as shown in Figure 18.

— Apply and centre the 200 g flattening plate directly on top of the pages. Align the long edge of the
flattening plate with the edge of the rigid surface.
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— At each corner, measure the total combined thickness of the pages and flattening plate shown in
Figure 18, using a height gauge without applying any additional force.

Dimensions in millimetres

Alevel rigid surface | g . f}attenmg plate
| | /
[N /

oo
o

Figure 18 — Datapage and cover warpage measuring arrangement

— Using a micrometer measure the thickness of the flattening plate at each corner and subtract thi
from the corresponding total thickness. Record thecresulting values as A; for corner one, Az fg
corner two etc. (see Figure 19 for corner labelling):

= Wn

— Usijg a micrometer measure the combined thickness of the cover and datapage at each of the fou

cor;[ers, excluding the area 3 mm from the(Spine. Record these values as B1 for corner one, By fqr
cormer two etc.

—

— Caldulate the warpage for the four ¢orners: A1 - By for corner one, Ay - B, for corner two etc. and
report the largest warpage as W:
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~ 2
Figure 19= Convention for corner numbering (cover page closest to the data page)
9.6 Book warpage evaluation method
9.6;1" General

The purpose of this test is to measure the extent of warpage in the MRP. The amount of warping in the
MRP is important to ensure contactless IC and MRZ readability. This method is similar to the datapage
and cover warpage evaluation method but measures the amount of warpage with the MRP in the closed
position.

9.6.2 Input parameters

None.
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9.6.3 Output parameters

W = warpage (mm).

9.6.4 Apparatus

9.6.4.1

9.6.4.2
and heig

9.6.4.3
having 4

9.6.4.4

9.6.5
— Iden
— Plad

— Apply and centre the 200 g flattening plate directly on top of the/ MRP cover.

— At
Figy

— Usir
from

Level, rigid and smooth surface, (e.g. glass plate or granite surface).

Flattening plate, weighing 200 g, measuring 88 mm by 125 mm and having a uniform density
ht.

Micrometer, with a flat anvil and spindle whose diameter is within the range 3 mm to,8 mmj,
minimum precision of 0,1 mm. The micrometer pressure shall be 100 kPa to 400 kPa,

10 kg weight.

Method
tify the four corners of the MRP cover page.

e the closed MRP on a level rigid surface as shown in Figure 20

ach corner, measure the total combined thickness ofithe MRP and flattening plate shown ip
re 20, using a height gauge without applying any additional force.

g a micrometer measure the thickness of the flattening plate at each corner and subtract thi
n the corresponding total thickness. Recordsthe resulting values as A1 for corner one, A3 fqg

- Wn

— Eli
gau
Cald

corner two etc.

— Cald

report the largest warpage as W.

A leV

corr:[er two etc. (see Figure 19 for corner labelling).

(i

inate any warpage by placing a 10 kg weight on top of the flattening plate. Using a heigh
be measure the combined thickness'of the MRP and flattening plate at each of the four corners.
ulate the thickness of the flat MRPJas previously. Record these values as B for corner one, B3 fg

—

ulate the warpage for thefour corners: A1 - B1 for corner one, Ay - B for corner two etc. and

flattening plate

el rigid surface m

= =————
S

Y (
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Figure 20 — Book warpage measuring arrangement
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10 Test sequences

10.1 General

Sequences are defined to specify the order in which stress methods and evaluation methods shall be
performed in order to execute a specific test.

10.2 Instructions for using the sequence table

The heading of a sequence table is reproduced below.

Table 2 — Heading of a sequence table

Output
Method Parameters parameters
measured

Pasg/fail
criteria

Step Stress
No. /eval.

|

his table defines the order of the methods to be performed. The contént of each column is d¢fined in
able 3 below.

=

o |

he time space between each stress test and the time period between the end of the last testand the
valuation should not exceed 30 min.

aD

Table 3 — Description of.Table 2 columns

btep No. The reference number for the’step within the sequence. The order of the methods
within the sequence table«determines the order in which the methods are td be
executed - not the stepnumber.

btress/eval. Indicates whether the'method is a stress method or an evaluation (eval.) mefthod.
Method The name of the fnethod to be performed.
Parameters Defines the yalues of the input parameters. Method parameters not assignedl at the

sequenceevel shall be assigned at the test plan level.

Dutput parameters List of the output parameters of the method that will be used to determine the pass/
failseriteria for the test.

Pass/fail criteria Specifies the limits of the output parameter that will be considered a pass fqr the
tést sequence.

10.3 Sheet binding sequence

10.3.1 General

|

he purpose of this test sequence is to simulate normal book handling over its lifetime. Real-life[stresses
nclade opening and closing the book and manipulating data and visa pages.

—

10.3.2 Input parameters
n = number of sheet bend cycles.

P = sheet to test.

10.3.3 Output parameters

R = pass/fail.

© ISO/IEC 2018 - All rights reserved 35


https://standardsiso.com/api/?name=a98b8732da85c0ceec319452d841064f

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviated terms
	5 Methodology
	6 Guidance to the tester
	6.1 Number of samples
	6.2 Preparation
	6.3 Sampling
	6.4 Storage

	7 Common method information
	7.1 Default environment
	7.2 Climatic conditions
	7.3 Tolerances
	7.4 Default MRP holder

	8 Stress methods
	8.1 Conditioning stress method
	8.1.1 General
	8.1.2 Input Parameters
	8.1.3 Apparatus
	8.1.4 Method

	8.2 Thermal cycling stress method
	8.2.1 General
	8.2.2 Input parameters
	8.2.3 Apparatus
	8.2.4 Method

	8.3 Storage temperature stress method
	8.3.1 General
	8.3.2 Input parameters
	8.3.3 Apparatus
	8.3.4 Method

	8.4 Operational climate stress method
	8.4.1 General
	8.4.2 Input Parameters
	8.4.3 Apparatus
	8.4.4 Method

	8.5 Impact stress method
	8.5.1 General
	8.5.2 Input parameters
	8.5.3 Output parameters
	8.5.4 Apparatus
	8.5.5 Method
	8.5.6 Alternate method

	8.6 Book bend stress method (back pocket)
	8.6.1 General
	8.6.2 Input parameters
	8.6.3 Output parameters
	8.6.4 Apparatus
	8.6.5 Method

	8.7 Dynamic bend stress method
	8.7.1 General
	8.7.2 Input parameters
	8.7.3 Output parameters
	8.7.4 Apparatus
	8.7.5 Calibration of movement method
	8.7.6 Method

	8.8 Torsion stress method
	8.8.1 General
	8.8.2 Input parameters
	8.8.3 Output parameters
	8.8.4 Apparatus
	8.8.5 Calibration
	8.8.6 Method

	8.9 Sheet turning stress method
	8.9.1 General
	8.9.2 Input parameters
	8.9.3 Output parameters
	8.9.4 Apparatus
	8.9.5 Method
	8.9.6 Bending parameters

	8.10 Sheet pull stress method
	8.10.1 General
	8.10.2 Input parameters
	8.10.3 Output parameters
	8.10.4 Apparatus
	8.10.5 Method

	8.11 Abrasion stress method
	8.11.1 General
	8.11.2 Input parameters
	8.11.3 Output parameters
	8.11.4 Apparatus
	8.11.5 Method

	8.12 Pen stress method
	8.12.1 General
	8.12.2 Input parameters
	8.12.3 Output parameters
	8.12.4 Apparatus
	8.12.5 Method

	8.13 Resistance to chemicals stress method
	8.13.1 General
	8.13.2 Input parameters
	8.13.3 Output parameters
	8.13.4 Apparatus
	8.13.5 Short term contamination test
	8.13.6 Long term contamination test

	8.14 Artificial daylight exposure stress method
	8.14.1 General
	8.14.2 Input parameters
	8.14.3 Output parameters
	8.14.4 Apparatus
	8.14.5 Method

	8.15 X-ray stress method
	8.15.1 General
	8.15.2 Input parameter
	8.15.3 Output parameter
	8.15.4 Apparatus
	8.15.5 Method


	9 Evaluation methods
	9.1 Functional PIC evaluation method
	9.1.1 General
	9.1.2 Input parameters
	9.1.3 Output parameters
	9.1.4 Apparatus
	9.1.5 Method

	9.2 Physical damage evaluation method
	9.2.1 General
	9.2.2 Input parameters
	9.2.3 Output parameters
	9.2.4 Apparatus
	9.2.5 Method

	9.3 Peel strength evaluation method
	9.3.1 General
	9.3.2 Input parameters
	9.3.3 Output parameters
	9.3.4 Apparatus
	9.3.5 Method

	9.4 Colour fastness evaluation method
	9.4.1 General
	9.4.2 Input parameters
	9.4.3 Output parameters
	9.4.4 Apparatus
	9.4.5 Method

	9.5 Datapage and cover warpage evaluation method
	9.5.1 General
	9.5.2 Input parameters
	9.5.3 Output parameters
	9.5.4 Apparatus
	9.5.5 Method

	9.6 Book warpage evaluation method
	9.6.1 General
	9.6.2 Input parameters
	9.6.3 Output parameters
	9.6.4 Apparatus
	9.6.5 Method


	10 Test sequences
	10.1 General
	10.2 Instructions for using the sequence table
	10.3 Sheet binding sequence
	10.3.1 General
	10.3.2 Input parameters
	10.3.3 Output parameters
	10.3.4 Sequence

	10.4 Storage climate sequence
	10.4.1 General
	10.4.2 Input parameters
	10.4.3 Output parameters
	10.4.4 Sequence

	10.5 Operational climate sequence
	10.5.1 General
	10.5.2 Input parameters
	10.5.3 Output parameters
	10.5.4 Sequence

	10.6 Impact sequence
	10.6.1 General
	10.6.2 Input parameters
	10.6.3 Output parameters
	10.6.4 Sequence

	10.7 Back pocket sequence
	10.7.1 General
	10.7.2 Input parameters
	10.7.3 Output parameters
	10.7.4 Sequence

	10.8 Torsion fatigue sequence
	10.8.1 General
	10.8.2 Input parameters
	10.8.3 Output parameters
	10.8.4 Sequence

	10.9 Delamination sequence
	10.9.1 General
	10.9.2 Input parameters
	10.9.3 Output parameters
	10.9.4 Sequence

	10.10 Bending fatigue sequence
	10.10.1 General
	10.10.2 Input parameters
	10.10.3 Output parameters
	10.10.4 Sequence

	10.11 Thermal cycling sequence
	10.11.1 General
	10.11.2 Input parameters
	10.11.3 Output parameters
	10.11.4 Sequence

	10.12 Colour fastness sequence
	10.12.1 General
	10.12.2 Input parameters
	10.12.3 Output parameters
	10.12.4 Sequence

	10.13 Resistance to chemicals sequence
	10.13.1 General
	10.13.2 Input parameters
	10.13.3 Output parameters
	10.13.4 Sequence

	10.14 Pen sequence
	10.14.1 General
	10.14.2 Input parameters
	10.14.3 Output parameters
	10.14.4 Sequence

	10.15 Datapage abrasion sequence
	10.15.1 General
	10.15.2 Input parameters
	10.15.3 Output parameters
	10.15.4 Sequence

	10.16 X-ray sequence
	10.16.1 General
	10.16.2 Input parameters
	10.16.3 Output parameters
	10.16.4 Sequence


	11 Test plans
	11.1 General
	11.2 Minimum level test plan

	Bibliography

