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eword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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0 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
the 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 part of ISO/IEC 18745 provides a set of instructions for prototype evaluation of Machine Readable
Passports (IRPS) which may incorporate contactless integrated circuits. Prototype evaluation|is an

instrument o establish the ability in principle of a specific type of document to fulfil the requirements

of use. The procedure of prototype evaluation, therefore, is also referred to as “Type Evaluation”.

ed in
ence,
\bove
nt for

This documg
order to mee
and endorse
and beyond

the assessm

bnt is a companion to ICAO Doc 9303. It specifies the minimum criteria teybe achiey
t ICAO’s expectations for durability of fully personalized MRPs. Therefare; by its exist
ment by ICAO, this document implicitly defines additional requirementsfor passports::
Doc 9303. Some of the tests described herein are also intended to serve as an instrume
ent of the ageing behaviour of the MRP and its components.

chine
ation

This part of
Readable Pa
Organizati

[SO/IEC 18745 updates and replaces document “Technical-Report - Durability Of Ma
ksports — Version 3.2 — Date 2006-08-30” published by I€AO (International Civil Av

ol]ﬂ
0.2 Future Considerations

Where techniologies or combinations of technologies are to-be applied in a MRP, which are not coyered

by the test n
methods deg
with the sup

Today, there
previously e

ethods described below, it is recommended to define such test methods based on ava
cribed in ISO/IEC or any other accepted initernational standard organization in cooper
pliers of such technologies.

kisting nor for oncoming types of MRP. The tests that can be described at the present

ilable
ation

is no stable state of the art regarding the correlation between stress and ageing, neither for

stage

int to
ously
IS are
used,

may contribpite to improve such knowledge but need to be considered preliminary. It is import3
notice that ulltimately, reliable and prédictably useful correlations can only be achieved by continu
comparing the ageing behaviour of decuments in real use to the predictions made. Such predictioy
based on asgumptions that, in particular if novel and unusual technologies and components are
are in many fases unproven andpreliminary in nature.

Itis one of the aims of this'standard to help in the task of establishing sound correlations. This is dgne by
providing topls for exeCiiting tests with comparable results for a multitude of acting parties. Compgrable
results are 4 prerequisite to encourage the execution of field surveys in quality related research and
their use for|a continuous improvement not only of this standard but also of the quality of MRPg on a
global basis.

0.3 Other Uses for this Document

The tests defined in this document may also be appropriate for other forms of MRTD, however, they may
require modification before use.

Where applicable, tests may be used to evaluate characteristics of non-personalized MRPs or materials
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 his 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
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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 International Standard 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.

0.4 Terminology

For ICAO, keywords are SHALL, which means mandatory, and SHOULD, which is optional but is
considered best practices.

© ISO/IEC 2014 - All rights reserved vii
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Information technology — Test methods for machine
readable travel documents (MRTD) and associated
devices —

Part 1:
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pbart of ISO/IEC 18745 provides a set of instructions for prototype evaluatien of Mach
orts (MRPs) which may incorporate contactless integrated circuits; Prototype eva
ment to establish the ability in principle of a specific type of documert to fulfil the r
. [t supplies a structured approach to evaluate Machine Readablé Passports by:

r environmental conditions;

efining reproducible evaluation methods to measure numerical values for specif]
roperties;

efining test sequences that specify the order inwhich stress methods and evaluation
b be performed;

efining test plans to link specific user réquirements to test sequences and related par

cifies the minimum criteria to be:achieved in order to meet ICAO’s expectations for
personalized MRPs.

2

The
indis
refer

[SO1

ISO 1
fading

l]loo
llowing documents;.in whole or in part, are normatively referenced in this docun

rmative references
bensable for its @pplication. For dated references, only the edition cited applies.
D5-A02:1998, Textiles — Tests for colour fastness — Part AO2: Grey scale for assessing cha

05-B02,~Textiles — Tests for colour fastness — Part BO2: Colour fastness to artificial lig
j lamptest

ne Readable
uation is an
pquirements

efining reproducible stress methods to submit the document(s) under evaluation to specific stress

ic document

methods are

ameters.

durability of

hent and are
For undated

bnces, the latest edition of the referenced document (including any amendments) applfies.

nge in colour

ht: Xenon arc

[SO1

2-EU4, Textiles — Iests jor colour jastness — rart EU4: Lolour jastness Lo perspiration

ISO 1302, Geometrical Product Specifications (GPS) — Indication of surface texture in technical product
documentation

[SO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids

ISO 2439:2008, Flexible cellular polymeric materials — Determination of hardness (indentation technique)

ISO/IEC 7810, Identification cards — Physical characteristics

ISO/IEC 7810:2003/Amd.1:2009, Identification cards — Physical characteristics — Amendment 1: Criteria
for cards containing integrated circuits
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ISO/IEC 7816-1, Identification cards — Integrated circuit cards — Part 1: Cards with contacts — Physical
characteristics

IS0 9227, Corrosion tests in artificial atmospheres — Salt spray tests

IS0 9352:2012, Plastics — Determination of resistance to wear by abrasive wheels

ISO/IEC 10373-1, Identification cards — Test methods — Part 1: General characteristics

ISO/IEC 10373-6, Identification cards — Test methods — Part 6: Proximity cards

ISO/IEC 10373-6:2001/Amd.7:2010, Identification cards — Test methods — Part 6: Proximity cards —

Amendment

[SO 12040:1
xenon arc lig

[SO 12757-1;
ISO 12757-2
ASTM E 832
ICAO Doc 93
ICAO Supple

3 Terms

For the purp

3.1
chip sheet
sheet contai

3.2
constant
fixed values

3.3

r—Testethods forePassport

D97, Graphic technology — Prints and printing inks — Assessment of light fastness using fi
ht

1998, Ball point pens and refills — Part 1: General use

1998, Ball point pens and refills — Part 2: Documentary use (DOC)

- 81 (Reapproved 2003), Standard Specification for Laboratory Filter Papers
P03, Part 1, 6th edition, 2006, Machine Readable Travel Docyments?)

nent to Doc 9303%) as published from time to time

and definitions

oses of this document, the following terms and definitions apply.

hing a chip

that can be given to panameters (within methods) when defining a sequence or test p

evaluation method

method to m

3.4
evaluation 1

easure numerical values for specific document properties

result

all numerical valtes related to document properties measured upon performing a test sequence

3.5

method

tered

an

instruction or set of instructions defining equipment and related tools and materials in an experimental
setup, including general advice on their use in a specific test procedure.

3.6
page

any single side of an individual sheet of the MRP

1) Published on the ICAO web site under http://www.icao.int/ .
2) Published on the ICAO web site under http://www.icao.int/ .

2
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parameter
variable quantity within a test procedure that is not part of the instructions describing the procedure;
in particular, experimental parameters that need to be controlled during the test sequence but whose
values and/or tolerances are not explicitly defined in a specific stress or evaluation method or sequence

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

-1:2014(E)

Note

39
stres
expel

3.10

test :lnstruction
c

disti

test plan

3.12

test procedure

set of

3.13
test g
test g

3.14

type
type
proce
basis
ensul

toentrv:-Each sheethas 2 nages
v O

s method

t piece of information required within the framework of test execution

test sequences and their specific test parameters andexpected evaluation results

instructions to be followed in order to obtaina test result

equence
rocedure that comprises a number, @f different methods in a defined order of executic

evaluation

approval

ss of testing a design (type of documents produced while using a common material an
and the same manufacturing processes, including same production quality assuranc
e itis compliantdinsprinciple with the specifications

imental setup and procedure that may or may not deteriorate or destroythe docyiment under
examliination

n

1 component
e process) to

4 Abbreviations

IC [ntegrated Circuit

ICAO International Civil Aviation Organization
MRP Machine Readable Passport

MRTD Machine Readable Travel Document

PCD
PIC

Proximity Coupling Device

Proximity Integrated Circuit (note, Doc 9303 uses CIC (contactless integrated circuit) and

PIC interchangeably)
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5 Methodology

The systemic approach used in this document provides three structural levels to define a complete test
specification for MRPs.

The first level deals with methods to exert defined stresses to documents and to evaluate the results
of such stresses. The second level deals with predefined sequences of stresses and related evaluations
using the methods defined in level 1. The third level specifies the lists of test sequences and the
individual quantities of test specimens to be subject to each sequence. The purpose is to include 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 varyifg| user
requirements and MRP specifications without increasing the variety of basic testing methods.beypnd 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 Test Specification provides the entire toolset for prototype evaluation of MRPs.
Table 1 — Hierarchical Approach for Test Methodology
Level |Subject Description Degree of Clapise
variance
1 |Stress methods The purpose is to submit the document(s)under eval- | Parameters 4
uation to specific stress or environmental conditions
in a well-defined experimental setup that ensures
reproducibility.
1 |Evalyation methods |The purpose is to measure numerical values for Parameters 9
specific document properties using well-defined
and reproducible experimental setups that may or
may not deteriorate oridestroy the document under
examination.
2 |Test $equences Sequence of useof the above methods in performing a | Constants 1D
complete test. and Param-
eters
3 |Testplans Scenaries/which link the user requirements to spe-  |Constants 1
cifietest sequences and related parameters used for
thettests on the one hand and to specific test results
on'the other.
Each sequerce is compgsed of stress methods and evaluation methods executed in a specific ordler. A
test plan is composed-of one or more individual sequence(s) that is linked to a specific set of docuthents
and user requirements. See Figure 1.

© ISO/IEC 2014 - All rights reserved
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Evaluation
method
n

Evaluation
method
Set of 1
Stress Evaluation
Methods Methods
ED £ £ A [ A\ >
A4 A4 W@ W ¥
- N /
" e =) == ] F— >
J T = = hd
' : A
\J - =
Setct | =N A = -
\_ | Documents ‘ @ N A4
Ne
™~ = £ o o R
A4 A4 @ W
Set of Test Scenarios with individual sequences of method
Figure 1 — Relationship between Methods, Sequences and Test Plans
6 (Guidance to the Tester
6.1 |Number of Samples
Referjences are given to a single MRP. However, multiple MRP samples may be tested simultaneously
depending on the-size and construction of the test apparatus.
6.2 |Preéparation

Test samplesshattbeeither fimisted MRPsorbe prepared from fimistied MRPs aving pass

d 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 m Default Environment.

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

6.3

Sampling

In certain cases 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

© ISO/IEC 2014 - All rights reserved
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processing. The samples used to prepare a set of test pieces shall be taken from the same batch of MRP
base materials.

6.4 Storage

Any test samples or test pieces retained for reference shall be stored under the environmental conditions
specified in m Default Environment.

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

7 Commpn Method Information

7.1 Default Environment

Unless otherjwise specified, testing shall take place in an environment having a default temperatiire of
23 °C % 3 °C and relative humidity of 40 % RH to 60 % RH.

7.2 Climatic conditions

Climatic conditions defined in the test methods are the conditions within the chamber. The resiilting
temperaturg in the MRP is not specified or defined in the methods.

7.3 Tolerances

Unless othefwise specified, a tolerance of £ 5 % shall betapplied to the quantity values given in this
document.

6 © ISO/IEC 2014 - All rights reserved
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Default MRP holder

-1:2014(E)

A structure for holding the MRP while maximizing air space around the MRP during testing shall have
the general construction as shown in Figure 2 — MRP rack. There are no size or quantity limitations for
the holder rack, any number of MRP positions may be used.

Dimensions in millimetres

A
( 1.5 diameter formed wire,

w 1.5 diameter formed wire
A 1.5 dlameter formed wire ¥
A 1.5 diameter formed wire

8 S

Stres
descr

The f]

(as much as possible). In cases where the correlation between real life and the stress metho

every

8.1

Figure 2 — MRP rack

tress Methods

5 methods are designed to apply reproducible stresses to the travel document. v
ibe how to measure.the effect of these stresses are given in Clause 9 Evaluation meth

lindamental philosophy behind all stress methods is to define conditions that mimic g

attempt-has been made to define conditions that produce similar rates of deteriorati

Conditioning Stress Method

[ethods that
pds.

eal daily use
d is tenuous,
bn.

8.1.1

Introduction

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

8.1.2

Input Parameters

t = time of conditioning. If t is not specified, assume 24 hours.

8.1.3 Apparatus
— Default MRP holder.
8.1.4 Method

© ISO/IEC 2014 - All rights reserved
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— 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 relative humidity of 40 % RH to 60 % RH for at
least time t.

8.2 Thermal Cycling Stress Method

8.2.1 Introduction

This stress
simulates t
each MRP ¢

8.2.2 Inpu

n = number ¢f cycles

8.2.3 App

— Two clifnate controlled chambers. Where applicable, a single fast-response climate conti

chambe

— Default

8.2.4 Method

— Control
should b

— Placein

— Transfey

tempergture of -32 °C + 3 °Cin lessithan 60 seconds (a transfer time of 15 seconds is recommer

The pos
— Subject

— Repeatt

— At the end of the/cycling process remove MRP and return to the default environment. Leave M

holder a

method subjects the MRP to cycling between two temperature extremes. Thig’s
thermal shock the MRP could experience due to thermal expansion and contract
mponent. The test is conducted over a short period of time for each stress cycle:

t Parameters

hratus

" may be used in place of a second test chamber.

MRP holder

e located in a test environment as defined in m
A climate controlled chamber attemperature of 77 °C + 3 °C for 15 minutes.
the MRP in the default. MRP holder to a second climate controlled chamber helc
tion of the MRP in the-holder should not be modified during the transfer process.
he MRP to a temperature of -32 °C * 3 °C for 15 minutes.

he process forn cycles as depicted in Figure 3 — Thermal Cycling.

hd conidition according to m

tress
on of

olled

bf relative humidity in the climate chambers is not required for this test but the test chamber

| at a
ded).

RP in
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High A allow samples to
{ I9 ¢ return to default
emperature environment
/
/
/
/f
v
//// N >
Time
Low
temperature n=1 cycle
< >
n cycles
Figure 3 — Thermal Cycling
8.3 |Storage Temperature Stress Method
8.3.1| Introduction
This gtress method applies high or low temperature-and humidity to the document for specified amounts

of tinpe. This stress simulates a document’s exposure to various storage conditions. The py
test iy to demonstrate the resistance of MRP construction to such conditions in principle.

The test refers to temperature stabilityidefined in ICAO Doc 9303. Evaluate according to 9,

8.3.2 Input Parameters

T = tgmperature at which thé passport is stored

H = relative humidity fofistorage

8.3.3| Apparatus

(Jlimate_controlled chamber.

Defatlv MRP holder

irpose of the

NS

8.3.4 Method

Place MRP in climate controlled chamber at temperature T * 3 °C and H * 5 % Relative Humidity for

168 hours.
Remove MRP.

© ISO/IEC 2014 - All rights reserved
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8.4 Operational Temperature Stress Method

8.4.1 Introduction

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 climatic conditions. The purpose of the
test is to demonstrate the resistance of MRP construction to such conditions in principle.

The test refe

rs to temperature stability defined in ICAO Doc 9303.

Evaluate according to m

8.4.2 Inpu

T = tempera

8.4.3 Apparatus

— Climate

— Default

8.4.4 Method

— Place M

— Evaluatg

8.5 Impaq

8.5.1 Intr¢duction

This stress 1
ata border d

8.5.2 Inpu

S =sheettoh
directly.

8.5.3 Outy

None

t Parameters

ure at which the passport is expected to operate

controlled chamber.

MRP holder

RP in climate controlled chamber at temperature T £3 °C for 1 hour.

the MRP within the climate chamber and note the used method in the test report.

"t Stress Method

hethod applies a certain forced impact to the sample to simulate stamping of the docu
ontrol point.

t Parameters

e affected by impact.'Note, as only visa pages will be impacted, sheet S may not be imp

ut Paranmieters

ment

hcted

8.5.4 Appadratus

— Stamp:

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

Concentric 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 between

groovesis 1,

5 mm. See Figure 4 and Figure 5.

The nominal diameter of the central circular groove is 1 mm.

The accumulated tolerance of groove distances is * 0,5 mm.

10
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Dimensions in millimetres

Figure 4 — Impact PatterfY Resulting from Specified Stamp

Dimensions [in millimetres
grooveistances

accumulatdd tolerances £0.5 groove width
% N ) T LT T T | B T T LT LT | ER! pa— “ c
-= 1 a
ST |3
Q-//, ? q}
= >
IS 3
zZ S
B 28 || >

Figure 5 — Stamp geometry

— 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.

— 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.

© ISO/IEC 2014 - All rights reserved 11
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8.5.5 Method

12

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 bodies under earth gravitation.

H shall be between 0,05 m and 0,20 m

M = weight (kg) of the impact stamp

D = displacement between two impacts

The pro

If the ap
mass M,

Locate t

Locate t
under te
S and th

Open MRP to 180 degrees and place on flat hard surface so the outer cover is directly against t

surface.

Drop im

stamp lpcations. Move from first to last location pregressing from left to right and from f

bottom.

If there
repeat t

fuct P=tH-Mshattaveavatue of 6;02 kg

paratus is composed of a stamp that is impacted by a separate weight, the weight'shal
and be dropped from a height H above the stamp. The mass of the stamp is not consid

he sheet S.

he nearest visa page that could require stamping and turn thisover on top of the
st. Depending on location, it is possible that there could be several sheets between the
P nearest visa page.

pact stamp of mass M from a height H at each of'the locations as shown in Figure 6 — Iy

are visa pages that could require stamping on the opposite side of the sheet under
he above process on the other side;but using a different MRP.

have
ered.

sheet
sheet

e flat

npact
op to

test,
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8.5.6

8.6

8.6.1

This
force

1st stamping location @29mm dimensions in mm
3 T
o > 9th stamping
o} stamping repeat : location
H 9 times horlzontal
o
~ o
S w
o 0
........... ﬂ‘_J +
©
o >
£ ow
. |eo \
gé -R14,5
e w Rast stamping
R 4 location
3 | 10,5£0,5
- i |
Figure 6 = Impact stamp locations
Alternate Method

Fthe fragile area is obvipustit is acceptable to limit drops to this area.
Book Bend Stress Method (Back Pocket)

Introduction

test simulates on the stresses of sitting on a MRP, this method applies a force to the MRP and

5 it to-bend around a curved surface. The resulting stresses acting on the MRP are a co

comqression and bending stresses.

8.6.2

mbination of

Input Parameters

n = number of cycles to apply force

8.6.3

None

Output Parameters

8.6.4 Apparatus

— A test apparatus to load the MRP in a manner consistent with Figure 7 — Schematic of the test
apparatus to load the MRP in the Back Pocket Bending Method below.

© ISO/IEC 2014 - All rights reserved
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An anvil of non-elastic material with spherical impact area of radius r = 150 mm.
Diameter of anvil: >= 95 mm x 125 mm

A cushion of foam having density of 45 g/l to 55 g/l and hardness 150 N to 240 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.

Alternatively an air cushion inflated to a pressure of 30 kPa may be used.

Notes:

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

(a) its resistance to the force exerted by the sample under the anvil is sufficient to sq that the(force
is not dgviated from the sample (i.e. the activated anvil shall not touch the cushion directly as long
as the b¢nding of the sample is not entirely following the anvil shape),

(b) its elasticity is sufficient to follow the anvil shape without irregular deformations, and

(c) its refsistance to the exerted pressure is not subject to local deviations ot irregularities.

Anvil

Elastic cushion

Figure 7 —|Schematicof the test apparatus to load the MRP in the Back Pocket Bending Method

8.6.5 Metlllod

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 5 s #1 s.

Liftthe spherical anvil so thatit does not touch the MRP or cushion. Repeat theloading and unloading
process for a total of n times.

Turn the MRP over and repeat the loading and unloading process n times.

© ISO/IEC 2014 - All rights reserved
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8.7 Dynamic Bend Stress Method

8.7.1 Introduction

The purpose of this test is to determine the bending fatigue resistance of the booklet construction to
fully reversed loading. This method differs from the back pocket stress method by avoiding directly
applied pressure. This method accelerates fatigue due to imposed bending, especially in the area of the
antenna and associated connections if present.

8.7.2 Input Parameters

n = Number of bending cycles with the MRP

O = ofientation of book in the bender

8.7.3| Output Parameters

None

8.7.4| Apparatus

— Dynamic flexion machine as illustrated in Figure 8.

Dimensions [in millimetres

Edge of MRP clamped
in pivoting holder G\,

Pushing follers D1
23 min diameter

2‘._33

Fixed rollers D:
20 mm diameter

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.

© ISO/IEC 2014 - All rights reserved 15
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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 Calibration of movement Method

— Taking into account, the specified orientation, O, the MRP shall be clamped at one extremity and
allowed]to freely move at the opposite edge.

— Hp should be adjusted depending on the orientation of the book

Orientation (O) H>
Spine clamped 40 mm
Top clamped 58 mm

— Move the pushing rollers so that they just push the passport up against the fixed rollers without
bending|the passport, as illustrated in Figure 9. The amount.of roller movement is b0 and is ¢alled
the initigl position.

16 © ISO/IEC 2014 - All rights reserved
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A
HO + 20 mm=
A
i

br 1 minute.

Figure 9 — Initial position of Pushing Rollers

llow the pushingrollers to move freely, however set the maximum travel of the push

pply smoothly a force of 40 N in the direction of the bold arrow in Figure 10 — Bendijy

© ISO/IEC 2014 - All rights reserved
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bending
movement

Figure-10 — Bending movement

— Measurg¢ the amount of travel of the pushing rollers. If the maximum travel is reached with afforce
of less than 40 N then the-fravel to be used for the testis b = b0 + 20 mm; otherwise measufe the
amount jof travel of the pushing rollers, b, as shown in the figure above.

— Removel40 N load.

— Note, alfernate‘equipment may be used for calibration.

8.7.6 Metlllod

— 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.
8.8 Torsion Stress Method

8.8.1 Introduction

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.

18 © ISO/IEC 2014 - All rights reserved
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2

Input parameters

n = Number of torsion cycles

8.8.3 Output parameters

None

8.8.4 Apparatus

ISO/IEC 18745-1:2014(E)

— Thetestapparatus shall impose torsional motion in a manner consistent with Figure 11 — Schematic

[0

+R

-R

Guide rails

+R

+R

[ The apparatus and the associated motion Ior torsion snown below.

Fixing point for booklet

<&

N

Thickness of booklet

+ 0.5 mm

10N
L

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

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 degrees.

© ISO/IEC 2014 - All rights reserved
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— Apply smoothly a torque of 0,3 Nm for 1 minute.
— Measure amount of travel and reset maximum travel, R, of holder to amount measured.
— Remove 0,3 Nm torque load.

— Note, alternate equipment may be used for calibration.

8.8.6 Method

— Place MRP in test apparatus.

— One cycle consists of the following continuous steps (movement is not stopped at the 0 pokition
except af that start and end of the test):

— Stant from a point where both holder A and holder B are at angle 0.

— Rotéate holder A to angle +R, while simultaneously rotating holder B to angle »R:
— Rotégte holder A to angle -R, while simultaneously rotating holder B to ahgle +R.
— Rotate holder A to angle 0, while simultaneously rotating holder B.to'angle 0.

— Operatelthe test apparatus at a speed of 0,5 Hz for n cycles.
8.9 SheetiTurning Stress Method

8.9.1 Intr¢oduction

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

8.9.2 Input Parameters
P = Sheet unfler test

n = Number pf cycles

8.9.3 Output Parameters

None

8.9.4 Apparatus
— Fixture for clamping the fixed sheet or MRP

— Arm forjrotation of sheet or MRP

— Device to apply force to sheet or MRP being tested.

— Note that no constraints are placed on machine design, including which clamp is fixed, which clamp
moves, and which clamp the force is applied to.

— Note also that the apparatus should prevent bending of the booklet in any other place than the axis
of the booklet spine and that the maximum distance between clamp and edge of sheet should be 10
mm.

8.9.5 Method

— The entire book except the sheet to be tested is folded back and held in a clamp. The sheet to be
tested is held in another clamp allowing for the rotation of the sheet or MRP under test around the
spine between the defined angle positions. See Figure 12.
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F ¥

Figure 12 — Sheet Bending Illustration

— Bending Parameters

- Bending frequency: f=0,5Hz

- Bending angle: a=+90°

— Tensile force: F=12,5N = 25 % (foree.applied to full length of sheet)
8.10( Sheet Pull Stress Method

8.10.1 Introduction

The gurpose of the test is to determine the tearing resistance of the booklet pages and the|sewing part
during the usage of a MRR;

8.10.2 Input Parameters

P = Sheet underd{est

8.10.3 Output Parameters

S = MaxiTmur tearing Streng i im N/

8.10.4 Apparatus
— Clamp to hold MRP in a fixed position, minimum width of clamping area 130 mm

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

See Figure 13.

8.10.5 Method

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

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

25 25

Dimensions in millimetres

fixed cla

hp MRP sheet under test movable clamp

Figure 13 — Sheet Pull Apparatus

Note that th¢ clamps should not damage the paper.

8.11 Abra

sion Stress Method

8.11.1 Intr¢duction

The purposgq of this test is to determine the efféct of a specified mechanical abrasion to the Pas

Data Page o
(MRZ) but t

f an ICAO-compliant document-~The main purpose is to test the machine-readable
e test might also be used for the Visual Inspection Zone (VIZ) or visa entries (stick

the passport as defined by ICAO Doc 9303. In order to perform this test, the datapage (visa page)

be personali

zed.

8.11.2 Input Parameters

n = number ¢f test cycles (double strokes)

P = sheet un

ler test

8.11.3 Output’Parameters

None

H—+F

sport
zone
er) of
shall

8.11.4 Apparatus

testload L =

14000 * 5 % N/m?

diameter of testload D = 15 mm (the test load shall cover MRZ)

test speed v

= between 2,5 cm/s and 7,5 cm/s

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

22
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— Test Load Movement: The abrasion axis is parallel to the MRZ of the MRP. The amplitude of the test
load movement shall cover at least 20 mm. Test equipment may move/rotate the testload during the
test between cycles.

See Figure 14.

Axis of
MRZ — test load

movement

-U
A

L8

8.11.

o

8.12

8.12.

(UTOERIKSON<K<KANNA<KMARIA<KLLLLLLKLKLKLLLLK

398902C<3UT06908061F9406236ZE18%4226B<<"

Figure 14 — Illustration of the Abrasien Test

5 Method
ix the Passport Data Page on a level rigid plate (i,e~xsample carrier of the test equipmer]

bst load and start the apparatus at specified speéd and amplitude for the specified nu
ycles.

Iternative equipment may be used as lorg as it provides equivalent results.
Pen Stress Method

1 Introduction

The purpose of the test is to_simulate writing over the PIC with a ball point pen simuld

entri
comp

The |
to thd
sepat

Note,
dams

bs on visa pages. It is.felt that depending on the construction of the passport, a pen m
onents of the passport (IC, inlay or paper).

age to be written on shall be one that is normally written on and shall provide max
chip (if present). In the case where it is possible to write on pages on both sides of th
ate MRPs'should be evaluated.

this_method may not be suitable when devices like rivets are used. l.e. the pen
gedor stuck if features protrude from the page under test.

K<<L<L<L

C<<14

1t). Apply the
mber of test

ting manual
ight damage

imum stress
e chip sheet,

may become

8.12.2 Input parameters

n = number of cycles

P = page to test

8.12.

None

3 Output parameters

8.12.4 Apparatus

— Pen with ball point of diameter 0,7 mm compliant with ISO 12757-2.

© ISO/IEC 2014 - All rights reserved
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Pen positioning apparatus capable of pen movement in X and Y direction over the area shown in
Figure 15 — Pen stress test area. Pen shall be held at an angle of 90 degrees to the page under test.

8.12.5 Method

24

Choose a Page P to write on. It shall be a Page thatis normally written on and shall provide maximum
stress to the chip. In the case where it is possible to write on pages on both sides of the chip page,
both sides will be tested.

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

Apply a fercetopenof2 5 N downmward toward pagesunder fest

Apply a series of strokes, each in the form of a double line (movement back and forth along thejsame
straight|line and across the dimension of the sample) and at a nominal distance of 1,5 mnr betjween
lines.

dimensiors in mm

first pen line - long direction v

A J

A second pen line - long direction

)
co

first pen line - short direction W

A\ second pen line - short direction

A

Yy

y e\~ y'y

4 starting point for lines in long starting point for lines
. (3x) diréction in short direction

Figure 15 — Pen stress test area

Move pen'with a maximum speed of 150 mm/s from left to right and back again on the same line as
shown in Figure 15 — Pen stress test area for lines in the long direction.

When the pen has returned to the starting point, move to the next line as shown. It is not necessary
to lift the pen when moving from one line location to the next.

After 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 line
as shown in Figure 15 — Pen stress test area for lines in the short direction.

When the pen has returned to the starting point, move to the next line as shown. It is not necessary
to lift the pen when moving from one line location to the next.

Replace pen as soon as ink is exhausted, lines shall not be made with no ink.
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Outer margin of 5 mm from the edge of the page under test may be disregarded. This margin may
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 of
the page under test.

Repeat the sequence n times.

If critical areas are obvious, the pen test may be performed only over those areas.

8.13 Resistance to Chemicals Stress Method

8.13./1 Introduction

The purpose of this test is to determine any adverse effects of a range of chemical eontaminants on a
MRP [test sample. It is possible that the document may not be useable for travel after this fest, but it is

expe¢ted that the book shall be identifiable as belonging to the bearer.

Certdin security features incorporated into MRPs are designed to react'to’reagents in ofder to show
that tampering has taken place. The action of these security features under the influence of|the reagents

shall jnot constitute a failure.

8.13.2 Input Parameters

None

8.13.3 Output Parameters

None|

8.13.4 Apparatus

The $alt mist equipment shall be imaccordance with ISO 9227, Neutral Salt Spray (NS§) condition,

partitularly for:

Default MRP holder

(Jomponent protection

Spray cabinet size

Heater anddfemperature control

Spraying:device

(ollecting devices

8.13.5 Short Term Contamination Test

8.13.5.1 Short Term Reagents (list provided here for information only, defined in ISO/IEC 10373-1)

a)
b)
‘)
d)
e)

5 % by mass aqueous solution of sodium chloride (NaCl, 98 % minimum assay);

5 % by mass aqueous solution of acetic acid (CHz3COOH, 99 % minimum assay);

5 % by mass aqueous solution of sodium carbonate (NazC03, 99 % minimum assay);
60 % by mass aqueous solution of ethyl alcohol (CH3CH20H, 93 % minimum assay);

10 % by mass aqueous solution of sucrose (C12H22011, 98 % minimum assay);
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f) Fuel B (according to ISO 1817);

g) 50 % by

mass aqueous solution of ethylene glycol (HOCH2CH20H, 98 % minimum assay).

8.13.5.2 Short Term Contamination Method

— Use solu

tions as defined in ISO/IEC 10373-1.

— Use a different sample MRP for each solution.

— Prior to immersion in the test solution, fan the pages of the MRP such that the sheets of the MRP are

exposed,

— Standin
one of th
°C.

— Remove
and hun

r the MRP upright (spine is in a vertical orientation), submerge the MRP for 60 sécoy
e solutions listed above. The solutions shall be kept at a temperature between 20-°C a

MRP from solution and place it in default MRP holder for 24 hours at default temper
hidity conditions. For those samples immersed in organic solventsc{including fuel)

procedulre should be performed within the confines of a fume hood.

— MRP shq
8.13.6 Long

8.13.6.1 Lo
a) saltmis

b) artificia
ISO 105

8.13.6.2 Me
— Use neuf
— Useadi
— Expose

— Remove
humidit

8.13.6.3 Me

— The filtg

uld be evaluated after 24 hours (see[9.2).
t Term Contamination Test

ng Term Reagents (list provided here for information only, defined in ISO/IEC 1037

perspiration (both solutions shall be prepared in accordance
-E04): (i) alkaline solution; (ii) acid solution.

thod for Salt Mist

ral solution as defined in ISQ/IEC 10373-1.

ferent sample MRP for €ach test.

he sample to salt mistfor 24 hours while mounted in a cabinet in accordance with ISO

MRP from solution and place in default MRP holder for 24 hours at default temperatur
y conditions:

thod for Synthetic Perspiration

1ds in
nd 25

ature
, this

3-1)

with

9227.

e and

r-paper shall be compliant with ASTM E 832. Any Type I filter paper for qualitative an

hlysis

may be sefected:

— Soak filter paper in the artificial perspiration solution. Allow excess liquid to drain for 10 seconds
minimum, then place it on a flat non-absorbent surface (glass plate) to stabilize for 1 minute.

— Wrap the sample MRP in wetted filter paper of adequate size to enclose the booklet entirely and
place 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.

— Leave the sample in this environment for 24 hours.

— Remove MRP from solution and place in default MRP holder for 24 hours at default temperature and
humidity conditions.

26
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8.14 Artificial Daylight Exposure Stress Method

8.14.1 Introduction

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).

Note that thic mathaod ic difficult +a0 nnlo ta oardinary cocnrity nrinting haclgrannde Ay to the fine

Tttt T S e O e o S T e o et O P Py o O aToT ) o T e uT Tty P It g Do eIt 5 T oo oro— ooy

strucfture of the linework.

8.14.2 Input Parameters
P = page to expose

S = blue wool scale to measure exposure

8.14.3 Output Parameters

None|

8.14.4 Apparatus

n air-cooled xenon arc lamp apparatus with a well-ventilated exposure chamber and a xenon arc
amp of correlated colour temperature 5500.K— 6500 K shall be used. A light filter |(glass filter)
laced between light source and samples shall cut all radiation with wavelengths $maller than
10 nm. A heat filter placed between light'source and samples shall be used in order [to reduce IR
adiation contained in the xenon arc spectrum.

e S 00 s o Tl wulila >

8.14.5 Method

(Jut a sample from the MRP €o'required size for the test machine and place an opaque|cover over a
fortion of the sample (for gomparison purposes).
F
1

repare the appropriate blue wool reference in the same way. Strips cut from the blue wopl references
to S shall be used.

— Hlace samples.together with the blue wool reference set in the accelerated daylight test apparatus
and exposé¢o artificial daylight according to Method 2 (ref. ISO 105-B02) until the exposed part of
the bluesweol reference S has faded to the equivalent of gray scale 4.

8.15| X“Ray Stress Method

8.15.1 Introduction

The purpose of this test is to determine any adverse effects to the MRP by X-rays levels that might
be encountered during border control screening. The MRP shall comply with the requirement in
ISO/IEC 7810:2003/Amd.1:2009 when tested in accordance with ISO/IEC 10373-1.

It is permissible to perform the test on chip level and use the test certificates supplied by the chip
manufacturer.

8.15.2 Input parameter

None
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8.15.3 Output Parameter

None

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 7810:2003/Amd.1:2009 for X-ray testing (substitute MRP for card,
wherevdTitappears in the procedure in 150/1EC 7810:2003/Amd.1:20097.

9 Evaluation methods

Evaluation rhethods are instructions describing how to measure specific attributes of the pasgport.
Wherever applicable, the output of the evaluation method should be a numerieal\value that can be
compared against a pass/fail criterion.

9.1 Functional PIC Evaluation Method

9.1.1 Intr¢duction

This method evaluates the function of the PIC. The method determines that chip is still functipning
and that it olﬁerates within normal and reasonable conditions. ™M here is always a tradeoff betwegn the
execution tifne of this method and the completeness of thetest.

If the MRP dpes not contain a chip, this evaluation method returns a Pass result.

9.1.2 Input Parameters

None

9.1.3 Output Parameters
R = Pass/Fai
9.1.4 Apparatus

— Commerycial PCD.

9.1.5 Method

— tha PIC £ ISOAEC 10372 62001 /Amd 7:-2010
Evaluate-the PlCasperreference 1SOAEC10373-6:2001/Amd- 72010

NOTE ISO/IEC 10373-6:2001/Amd.7:2010 will be revised by ISO/IEC 18745-2.
9.2 Physical Damage Evaluation Method

9.2.1 Introduction

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.
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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:.

9.2.2 Input Parameters

None

9.2.3 Output Parameters

R = Phss/Fail

9.2.4 Apparatus

None

9.2.5| Method

Physical damage and related acceptability levels are best evaluated®by comparing the sanpple(s) under
test tp a set of evaluation samples that is considered to be just at the limit of acceptability. However, the
following limits should be placed on a MRP for it to be useable

— The picture shall be recognizable.

— Written information shall be legible, with no missing letters or words.

— The MRZ shall be machine readable.

— The MRP shall be intact - no pages shall be'separated.

— (pening the MRP to the datapage (180*degrees) shall not incur any further damage.
— (pening the MRP to a visa page (180 degrees) shall not incur any further damage.

— The PIC containing part (Cever, Data Page, Special visa page) does not allow direct acce$s to the chip
dr the antenna.

— No part of the datapage shall be missing.
— Hor datapages, hore than 90 % of the binding shall be intact.
— Hor other pages, more than 50 % 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 edgesshallbelessthan 3 mmdeep,and 3mm inlength. Delaminations
within the sheet shall be less than 3 mm in length.

9.3 Peel Strength Evaluation Method

9.3.1 Introduction

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

P = sheet to perform test on

9.3.3 Output Parameters

F = strength (N/mm)

9.3.4 Apparatus

— Use apparatus defined in ISO/IEC 10373-1 Peel strength method. References to “card” shall mean
“sheet” flor this test. If a stabilizing plate 1s required, a suitable size wou € 95 MM X m

9.3.5 Method
— Remove|the sheet to be tested from the MRP.

— Follow the method for peel strength measurements as outlined in ISO/IEC 10373-1, Peel stréngth
method)except for pre-conditioning and the direction and quantity of sample'sections.

— Following Figure 16 - Peel Strength sample preparation, cut the samplejot score through the [layer,
to prodyce sections of width 10,0 mm * 0,2 mm. The top reference(edge is the edge closest fo the
spine.

. L diaensions in mm
Z2 minifnum

10+0,2

test specimen 1 test section width

test specimen 2

Figure 16 — Peel Strength sample preparation

9.4 Colour Fastness Evaluation Method

9.4.1 Introduction
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 Artificial Daylight
Exposure Stress Method.
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9.4.2 InputParameters

P = Page to evaluate

9.4.3 Output Parameters
R = Pass/Fail

9.4.4 Apparatus

Equipment using D65 light source according to ISO 105-B02

9.4.5] Method
— (olour fastness evaluation derived from ISO 105-B02.
— The evaluation procedure is as follows:

—+ Visually evaluate fading or colour changes. For this purpose saniples shall be illuminated by a
D65 light source.

-+ Compare the contrast between exposed and unexposed sample with the contrastjof gray scale
4,

-+ Ifthe sample contrast is higher then the test result i9'Fail. If the sample contrast is|less or equal
then the test result is Pass.

9.5 |Datapage and Cover Warpage Evaluation Method

9,5.1/ Introduction

The purpose of this test is to measure the extent of warpage in the MRP. The amount of varping in a
MRP |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

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

— A flattening plate weighing 200 g, measuring 88 mm by 125 mm and having a uniform density and
height.

— A height gauge or similar measuring device with a minimum precision of 0,1 mm.

— A 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.
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Open the MRP and place only the datapage and cover on the level rigid surface as shown in
Figure 17 — Datapage and Cover Warpage Measuring Arrangement.

— 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.

— At each corner, measure the total combined thickness of the pages and flattening plate shown in
Figure 17 — Datapage and Cover Warpage Measuring Arrangement, using a height gauge without
applying any additional force.

32

Dimensions 1n millin

= flattening plate
A level rigid surface 88 | 9P
™~ | |/
) i = ~ R
=
b RS ~—————

Using a
from th
cornert

Using a
corners,
cornert

Figure 17 — Datapage@nd Cover Warpage Measuring Arrangement

micrometer measuréthe thickness of the flattening plate at each corner and subtrac
e corresponding fotal thickness. Record the resulting values as A1 for corner one, /
wo etc (see Figlire 18 — Convention for Corner Numbering for corner labelling).

micrometérsheasure the combined thickness of the cover and datapage at each of the
excluding the area 3 mm from the spine. Record these values as By for corner one, |
WO etc:

Calculat]

hetres

t this
\o for

b four
B> for

e the warpage for the four corners: A; — B1 for corner one, A> - B> for corner two et

ic and

report the largest warpage as W.
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Figure 18 'Convention for Corner Numbering (cover page closest to the data page)

9.6 |Book Warpage Evaluation Method

9.6.1 Introduction

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 Evaulation Method but measures the amount of warpage with the MRP in the closed
position.

9.6.2 InputParameters

None
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9.6.3 Output Parameters

W = warpage (mm)

9.6.4 Apparatus

9.6.5 Method

34

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

A flattening plate weighing 200 g, measuring 88 mm by 125 mm and having a uniform density and

height.

A micro

eter with a flat anvil and spindle whose diameter is within the range 3 mm to

mm,

having 34

A10kg

Identify

Place th
Arrange

Apply annd centre the 200 g flattening plate directly on top of the MRP cover.

At each

Figure 1
addition

Using a
from th
cornert

Eliminaf

gauge measure the combined thickness(of the MRP and flattening plate at each of the four cot

Calculat]
cornert

Calculat]
reportt

Aleve

veight.

the four corners of the MRP cover page.

e closed MRP on a level rigid surface as shown in Figure 19 —< Book Warpage Meas
ment.

corner, measure the total combined thickness of the MRP and flattening plate shoy
9 — Book Warpage Measuring Arrangement, using a height gauge without applyin
al force.

micrometer measure the thickness of the flattening plate at each corner and subtrag
e corresponding total thickness. Recordcthe resulting values as A; for corner one, 4
ivo etc (see Figure 18 — Convention for Corner Numbering for corner labelling).

e any warpage by placing a 10 kg weight on top of the flattening plate. Using a K

e the thickness of the flat MRR-as previously. Record these values as B for corner one,
Vo etc.

e the warpage for the four corners: A; - By for corner one, A - By for corner two et
ne largest warpage.as W.

flattening plate

)
/
(

minimum precision of 0,1 mm. The micrometer pressure shall be 100 kPa to 400 kRd.

uring

vn in

g any

t this
Ao for

eight
ners.
B> for

t. and

rigid swrface | | 7
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Figure 19 — 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 are to 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:

Step Stress/ |Method Parameters |OutputParam- |Pags/Fail Crite-
No. Eval. eters Measured,| ria

This fable defines the order of the methods to be performed. The content of«€ach column is defined
below.

Step No. The reference number for the step within the'séquence. The order| of the
methods within the sequence table determiines the order in whicH the meth-
ods are to be executed - not the step number.

Stresp/Eval. Indicates whether the method is a Stress method or an Evaluation (Eval.)
method.

Methpd The name of the method to be performed

Parameters Defines the values of the\input parameters. Method parameters n¢t assigned

at the sequence levelshall be assigned at the test plan level.

Outppt Parameters List of the output parameters of the method that will be used to determine
the pass/fail ctiteria for the test.

Pass/|Fail Criteria Specifiesthé limits of the output parameter that will be considereld a Pass for
the testisequence.

10.3|Sheet Binding Sequence

10.3.1 Introduction

The gurpose pfthis test sequence is to simulate normal book handling over its lifetime. Realt-life stresses
inclugle 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
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