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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Photo books are bound books with printed pages comprised of integrated photos, along with artwork and
text, designed by and usually dedicated to a limited group of people.

Like photographic prints, photo books are produced on the widest available spectrum of production, from
large run commercial facilities to one-off home kits. Their expected permanence and durability can cover
a similarly broad range. Careful consideration should be given to the materials used in the construction of
photo books to insure high permanence of the printed images[23] and of the books themselves[34],

Photo books are typically stored in a closed condition, either in a stack or on a book shelf; consequently
environmental factors that may adversely affect displayed prints, such as light and ozone, may not be

applicablememmmﬁmam-Mese factors
may become relevant if the photo book is displayed or otherwise exposed to light or other environmental

factors forjan extended period of time. ISO 18937 (all parts) and ISO 18941 provide guideliies‘on|testing for
the effect df light and ozone on photo books.

The test methods included in this document assume that the photo book willsbe stored and used in
environments that may or may not be climate controlled. For this reason, it includées.test conditior}s designed
to assess the adverse effects of humidity and temperature that may be outsidé of recommended long-term
and medium-term storage conditions as described in ISO 18920. It also include’s test conditions intended to
simulate short duration exposure of photo books to the interior of a hot veliicle.

This document contains many specific tests for various binding systems and printing processgs. It is not
the intentipn of this document to require that all possible combinations be tested. Testing all combinations
of sizes, cover materials, binding options and printing processes.is not possible due to the large|number of
combinatigns. However, testing representative combinations of materials is encouraged.

© IS0 2025 - All rights reserved
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Imaging materials — Photo books — Test methods for
permanence and durability

1 Scope

This document specifies test methods to assess the permanence and durability of photo books, including

cover and Jpages:

This docu

hardcopy 1
printing py

the large
of all pos
printed pa

2 Norm

The follow
requireme

the latest ¢

ISO 527-3,
ISO 11800

the manufa

1SO 18924,
ISO/TR 18
1SO 18936,
1SO 18937
1SO 18941:
1SO 18946
1SO 18949,

humidity cd

ISO 19594,

ocesses. The same performance test methods apply, regardless of the printing‘process.
mber of combinations of sizes, cover materials, binding options and printing proces

bes, cover materials and binding options that are used in the makeuplof the photo book

ative references

ng documents are referred to in the text in such a way thiat Some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

Plastics — Determination of tensile properties — Rart 3: Test conditions for films and she

1998, Information and documentation — Reguirements for binding materials and meth
cture of books

Imaging materials — Test method for Arrhenius-type predictions

D31, Imaging materials — Recommendations for humidity measurement and control
Imaging materials — Processed colour photographs — Methods for measuring thermal g
(all parts), Imaging materials — Methods for measuring indoor light stability of photogrd
2020, Imaging materials — Colour reflection prints — Test method for ozone gas fading §
Imaging matérials — Reflection colour photographic prints — Method for testing humid

Imagingmaterials — Reflection colour photographic prints — Method for testing stabilit|
nditions

Graphic technology — Test method for the determination of the binding strength for pe

ment is applicable to photo books which contain reflection colour prints made’ W
haterials of all types, including those from either traditional analogue printing ar mod

le combinations is not within the scope of this document. Instead, a representative 1

Fith colour
ern digital
Because of
bes, testing
election of
are tested.

ronstitutes
references,

ts

)

ods used in

tability
phic prints
tability
ty fastness

v under low

fect-bound

products — Page-pull test working upwards

ASTM F904, Standard Test Method for Comparison of Bond Strength or Ply Adhesion of Similar Laminates Made
from Flexible Materials

3 Term

s and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

© IS0 2025 - All rights reserved
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IEC Electropedia: available at https://www.electropedia.org/

photo book
bound book with printed pages comprised of integrated personal photos along with artwork and text,
designed by and usually dedicated to a limited group of people

3.2
cover

protective covering on the front, back, and spine of a book, including any associated adhesives, binding
boards, liners, and laminates

3.3

blister
localized d

3.4
delaminat
separation|

3.5
laminate
layer of m3g

Note 1 to en
to add protd

3.6
laminate
<film> cle:
surfaces off

3.7
laminate
<liquid co4
surfaces off

3.8

laminated
multilayer
a protectiv

Note 1 to e
adhered bag

3.9
lay-flat
binding th

elamination of a multilayer assembly that looks like a bubble

ion
of a laminated assembly (3.8) into its constituent layers, either in whole or'in part

terial that goes over one or both sides of a printed page

try: Usually the laminate layer provides moisture barrier and abrdsion resistance, as well as U
ction to the photo images from physical damage and colour fading.

ir polymeric layer applied using thermosetting or pressure-sensitive adhesive to o
a print to improve durability

ting> water-based, solvent-based, ar;UV-curable liquid protective coating applied to ¢
a print to improve durability

assembly
structure typically comprising a paper support, one or more barrier layers, an imagin
e laminate (3.5) top-layer

htry: Laminated-aSsemblies include films or coatings adhered to the surface of pages or cg
k-to-back to each/other forming a completed page.

it allows for an uninterrupted image across the binding either by using flexible, hingg

by using ac

V shielding,

ne or both

ne or both

b layer, and

vers, prints

d pages or

hesives to adhere the back of two adjacent pages

3.10
sandwich

sample holder

metal fixture intended to hold three components in a flattened, pressed-together position so that airflow to
the printed areas of the middle component is restricted as a function of the permeability of the two outer
components

Note 1 to entry: This type of sample holder is suitable for sandwich thermal test method written in Annex D.

3.11

sample sandwich thermal test method
thermal stability test method that complies with ISO 18936 except that the sandwich sample holder (3.10) is

used in pla

ce of the free hanging sample holding method

© IS0 2025 - All rights reserved
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undesired adhesion between sheets of printed material that occurs under moderate pressure, high
temperature, or high humidity, while in storage or in use thatleads to undesirable effects such as delamination
(3.4), paper splitting, tearing, ferrotyping, colourant transfer, or edge deformation

3.13
sticking

temporary adhesion of prints in a stack or pages in a photo book (3.1) but without physical damage when
adjacent prints or pages are separated

3.14

ferrotyping

changes in|
humidity

Note 1 to ef
is a process
in contact Y
temperatur

3.15
bleeding
lateral mig

3.16
colourant
transfer of]

3.17
cumulativ
the aggreg
intensity)

Note 1 to erf

surface gloss resulting from intimate contact with another surface, often associated

try: The term ferrotyping is derived from a historical term associated with silver hdlide phd
used to produce a very high gloss surface on a gelatine silver halide print in whicha*damp pr
vith a highly polished surface, such as chromium-plated steel, and dried undet)conditions
b and pressure.

ration of colourant

transfer

e exposure
ated total exposure of a test sample to a\series of exposures to a specific condition
ver a specific duration.

try: For example, receiving five separdte exposures to a light intensity of 10 klx for 24 hours

have a cumylative exposure of 1 200 klx-h (5 x10,x 24)

3.18
curling
physical de
from physi

3.19

wrinkling
physical de
with the te

3.20

formation of a page, a caver, a stack of prints or a bound photo book (3.1) resulting in
cal flatness with the ‘tendency to curve into a concave or convex shape

formation ‘of-a page or a cover of a photo book (3.1) resulting in departure from physi
ndency te make furrows, crinkles, folds, ridges or creases

warp

with high

tography. It
nt is placed
of elevated

colourant from one sheet to the other sheet, when both sheets are placed in direct contact

(e.g., light

leach, would

departure

ral flatness

distortion of the front and/or back covers of a bound book, so that the covers do not lie flat against the book block

3.21

book block

text block,

3.22
waviness

including the endpapers and other materials added by the binder, before casing in

physical deformation of a page or a cover of a photo book (3.1) resulting in departure from physical flatness

with the te

ndency to curve alternately in opposite directions, resembling or suggesting waves

© IS0 2025 - All rights reserved
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planar distortion in flat materials, especially paper or vellum, that is characterized by puckering, waves, or

rippling
3.24

edge fluting
wave-shaped deformation along the edges of cut sheets and can be caused by an expansion of the edge of the
material, which is exposed to greater variations in temperature and humidity than the centre

4 Image permanence tests for covers and pages

4.1 Gen

Although t
ambient e
book were
this clause
these testq

documenty.

Thermal s
may be ev:
[SO 18946

bral

he individual pages of most photo books are not typically exposed to light and pollut]
vironment for long periods of time, it is useful to know how stable the printed page
to be left open to the environment for extended periods of time. Therefore,the tests d
are intended to be carried out on individual printed sheets or pages ofja’photo book.
are also intended for photo book covers. Different use profiles agenaddressed in sy

Fability, light stability, ozone resistance and humidity resistance of printed sheets
nluated according to the test methods given in ISO 18936,1S0 18937 (all parts), ISO
respectively.

Light stability and ozone resistance, as measured according to.ISO 18937 (all parts) and ISO

reflect the
sheets, ifa
in an open
photo boo}

NOTE I

performance that can be expected for a cover that €ontains pictures or for the underly
cover has a window opening that shows the firstpage, or if the book is displayed or oth
state for long periods of time. However the mést important issue regarding image peri
(s is generally dark storage.

[nformation regarding physical abrasion testing is provided in Annex B.

4.2 Sample preparation

The sampl
separated
applicable
machine s
Alternativyg
document
their testi

bs shall consist of the partstef a photo book, including pages, liner and end sheets, §
into individual page sizereomponents. Printable components, including a printable
— shall be printed with-a test target. These parts are then bound in the same proces
ttings) as the bookder-which the testis intended. Atleast two replicate samples are recd
bly, test specimens shall be cut off from the book. For general testing purposes, ug
are free to choose whatever target patches and starting densities they feel are appr
g needs. An<example of such a target is included in ISO 18944 along with requirg

recommenfations forysample preparation. Applicable International Standard(s) for specification

may require the use of specific targets. If a protective lamination film or varnish coating is apy
photo book, eithér on the book cover or in its inner sheets, the same protective film or varnish cq
be applied [on'the test samples. The photo book components shall be conditioned at 23 °C and 5
24 h prior to testing.

NOTE

ants in the
s are if the
escribed in
n addition,
ecification

hnd covers
18941, and

18941 will
ng printed
erwise left
mnanence of

ind covers,
cover — if
b (time and
mmended.
ers of this
opriate for
ments and
bf print life
lied to the
ating shall

D % RH for

Be aware that different starting densities of the test prints may yield different test results in terms of fading

rate. Once a test sample density is chosen, it is important to be consistent across all test samples for comparison. If
testing is being done according to a standard that uses specific starting densities it is important that those densities
be adhered to.

Atleast two replicate samples of each photo book component part are required, both printed and unprinted.
Replicates of each photo book component part shall be located in different regions of the respective test
chambers (light, ozone, etc.).

The measurement and sample holding conditions and measurement procedures given in ISO 18936 shall
be followed. In particular, care shall be taken to use consistent ambient light levels and hold times in each

© IS0 2025 - All rights reserved
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iteration of the sample holding and measurement process. Density shall be measured for printed patch
areas, and colorimetric values shall be measured in the D ;, (minimum density) patch areas of the printable
components and in the centre, of each unprinted component. Density and colorimetric values from the
replicate samples shall be averaged before calculations are performed.

4.3 Thermal stability during long-term dark storage

4.3.1 General

Long term stability shall be evaluated in accordance with ISO 18936, the test method, and ISO 18924, the
Arrhenius analysis. It should be noted that the test results of the short term high temperature test may not
correspond to the long term stability.

43.2 Pr

The sealed
to the requ
minimize j
book. The
a photo bg
conducta’

Duringact
fluctuation
of 50 %. H
to another,
different r¢

bcedures

bag method, as detailed in [SO 18936, shall be used to test individual pages ap-covers.
lired sealed bag method, the ‘free hanging’ method, also detailed in ISO 48936, may

free hanging’ test does not simulate interactions between components that may be
ok, such as between the cover and the first page. To simulate those’interactions th
sandwich” type thermal ageing test as described in Annex D.

s depending on the differences in seasons. The testing shall be done at a relative hu
bwever, because the effects of humidity on image stability can differ markedly from
it is useful to evaluate its effect. This is done by medns-of a temperature test series ca
lative humidity. If the relative humidity during starage is expected to be significantly

1al storage of photo books the temperature and humidity willfluctuate, including potern

In addition
be used to

age or cover interactions; it does not, however, reflect the actual storage'tonditions off the photo

present in
P user may

tially large

r;Lidity (RH)

e product
'ried out at
lower than

20 orinan
test should

RH levels,
er to make
20 °C.

50 % RH, slich as when stored in accordance with some conditions specified in ISO 18911, ISO 189
arid climate, or significantly higher, as in a tropical climate, the relative humidity selected for the
correspond to the storage conditions. Such tests are often conducted at conditions of various %
such 20 % RH to pick up low humidity effects and, 76,% RH to pick up high humidity effects. In ord
use of the Arrhenius method in ISO 18924, the temperatures used shall span a minimum range of

4.3.3 Reporting
Reporting

reported a

shall comply with the reperting requirements of ISO 18936. The results of thes¢ tests are
s temperatures and time,for thermal testing to reach the observed losses in optical densities,

together w
change ob:
book comp
presence
failure, m
a three-lay
comprising
edge yelloy

i

ith the percentage of optical density losses, or the amount of densitometric and/or ¢
erved for a given ®emperature and time. Reporting shall include results for each te
onent, printed dnd unprinted. For each photo book component, reporting shall also
absence of physical and biological changes including, but not limited to, delaminatio
1d growth;,and blocking. In particular, if a sample photo book component held in the
er sandwich in the sandwich sample holder adheres to or transfers colourant to thg
the outer layers of the three-layer sandwich, this failure shall be reported. In addit]
ving, differentiating the component edge region from the interior shall be reported.

blorimetric
sted photo
nclude the
n, adhesive
interior of
b materials
ion, visible

4.4 Light stability

441 Ge

neral

The test method for “simulated indoor daylight typical home display” according to ISO 18937 (all parts), shall
be used. For general testing purposes, users of this document are free to choose whatever target patches and

© IS0 2025 - All rights reserved
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starting densities they feel are appropriate for their testing needs. An example of such a target is included in

[SO 18944

NOTE

along with requirements and recommendations for sample preparation.

Be aware that different starting densities of the test prints can yield different test results in terms of fading

rate. Once a test sample density is chosen, it is important to be consistent across all test samples for comparison. If
testing is being done according to a standard that uses specific starting densities it is important that those densities
be adhered to.

4.4.2 Covers

The total cumulative exposure shall be 20 Mlx-h. Data may also be collected at lower and higher cumulative

exposures

if applicable to the usage case.

4.4.3 Pa

The total d
exposures

NOTE ’
level of 200
typically no|

4.4.4 Re

Reporting
tests arer
exposure (|
results are|
together w

4.5 0zol

4.5.1 Ge

The test m
are free to
needs. An ¢
for sample

NOTE
rate. Once 4
testing is bd
be adhered

pes

umulative exposure shall be 2 Mlx-h. Data may also be collected at lower and higher
if applicable to the usage case.

'he total cumulative exposure of 20 Mlx-h corresponds to 25 y exposure assuming-that 12 h a g

rumulative

ay ata light

1x. 200 Ix is the light level for book shelves at library which is described in ISO/CIE 8995-1. The pages are

t exposed to as much light as the covers, and it is estimated to be less than ten percent of the c

porting

shall comply with the reporting requirements of 1SO 48937 (all parts). The resul
bported as the amount of densitometric or colorimetric change observed for a given
[x-h) together with the percentage losses in optical densities. If multiple exposures ar
reported as the cumulative exposure to reach the gbserved densitometric or colorime
ith the percentage losses in optical densities.

he stability

neral

ethod described in ISO 18941 shall be used. For general testing purposes, users of thig

ver value.

ts of these
crumulative
e used, the
tric change

document

choose whatever target patches and starting densities they feel are appropriate for their testing

example of such a target i$ included in ISO 18944 along with requirements and recom
preparation.

Be aware that differentstarting densities of the test prints can yield different test results in ter

test sample dengity'is chosen, it is important to be consistent across all test samples for co
ing done according to a standard that uses specific starting densities it is important that tho
fo.

4.5.2 Coyers

The total

nendations

ms of fading
mparison. If
se densities

cmulative exposure shall be 1 450 pl/l-h. Data may also be collected at lower

hind higher

cumulative exposures if applicable to the usage case. Unless otherwise specified, the test shall

be carried

out at 1,0 pl/1, with an operational uniformity of 0,1 pl/1 ozone as specified in ISO 18941:2020, 9.4. Other
optional concentrations, such as 0,5 pl/1 or 5,0 pl/l, may be useful for testing. If concentrations other than
1,0 ul/1 are used, the operational uniformity tolerances shall be +10 % of aim or the best achievable with
the test equipment. If greater than +10 %, the actual tolerance shall be reported. If optional concentrations
are used, the tester should evaluate the materials for ozone reciprocity behaviour before making any
comparative conclusions. For testing at ozone concentrations greater than 1,0 pl/l, reciprocity testing shall
be conducted at an ozone concentration of 1,0 ul/1 or lower (as discussed in ISO 18941:2020, Annex B).

NOTE 1 ul/1=1ppm (1 x 10-%) and is measured in terms of volume.

© IS0 2025 - All rights reserved
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4.5.3 Pages

The total cumulative exposure shall be 145 pl/1-h. Data may also be collected at lower and higher cumulative
exposures if applicable to the usage case. Unless otherwise specified, the test shall be carried out at 1,0 pl/l,
with an operational uniformity of +0,1 pl/l ozone as specified in ISO 18941:2020, 9.4. Other optional
concentrations, such as 0,5 ul/l or 5,0 ul/l, may be useful for testing. If concentrations other than 1,0 pl/I
are used, the operational uniformity tolerances shall be £10 % of aim or the best achievable with the test
equipment. If greater than +10 %, the actual tolerance shall be reported. If optional concentrations are used,
the tester should evaluate the materials for ozone reciprocity behaviour before making any comparative
conclusions. For testing at ozone concentrations greater than 1,0 pl/l, reciprocity testing shall be conducted

at an ozone concentration of 1,0 pl/1 or lower (as discussed in ISO 18941:2020, Annex B).

NOTE

The total cumulative exposure of 1 450 pl/l-h corresponds to 25 y exposure to ozone gas of 6,6 nl/]

concentrati
regions wol
ozone as thg

4.5.4 Re

Reporting
tests arer
exposure (|
results are|
together w

bn. Median ambient indoor ozone concentrations of 9 nl/l and 4,5 nl/I were determined for different

ldwide. The 6,6 nl/1 is the half point of the discussion. The pages are typically not exposed
covers, and it is estimated to be less than ten percent of the cover value.

porting

shall comply with the reporting requirements of ISO 18941:2020, Clause 10. The resu
bported as the amount of densitometric or colorimetric change observed for a given
111/1-h) together with the percentage losses in optical densities. If multiple exposures aj
reported as the cumulative exposure to reach the observed densitometric or colorime
ith the percentage losses in optical densities.

4.6 Humidity stability

4.6.1 Ge

The test m

neral

bthod and target patches described in ISO 18946 and ISO 18949 shall be used.

4.6.2 Coyers and pages

The tests @
reported a

4.6.3 Re

Reporting
humidity f
(% RH) arf
duration. H
and biolog

f Method A of ISO 18946 (high huniidity) and ISO 18949 (low humidity) shall be run
5 described in 1ISO 18946 and 1SO18949.

porting

chall comply with thereporting requirements of ISO 18946 and ISO 18949. Reporting {

to as much

Its of these
rumulative
e used, the
tric change

hnd results

he specific

hstness test result (Method A of [ISO 18946 and ISO 18949) shall include reporting of the humidity

d temperaturé test conditions, the test time duration and the delta E resulting o
or each photo-book component, reporting shall also include the presence or absence
ical changes including, but not limited to, delamination, adhesive failure, mould gi

er the test
of physical
rowth, and

blocking.

5 Book

inteoritv tests
O 4

5.1 General

Testing the book integrity of a photo book is conducted by a set of mechanical durability tests, which are
related to transportation, usage, and storage on a bookshelf.

In general, some material used as binding or lamination may degrade gradually with age. Therefore, each
mechanical durability test is performed on a photo book in its initial state and after a period of short term ageing.

© IS0 2025 - All rights reserved
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Test methods of book integrity consist of page-pull test, peeling and delamination tests (including for covers

and pages),

NOTE 1

NOTE 2

NOTE3 1

and book block attachment to the cover.

Page adhesion of a photo book caused by heat and humidity is addressed in Clause 6.

Deformation of a photo book caused by heat and humidity is addressed in Clause 7.

nformation in extreme tests for photo book integrity is provided in Annex C.

5.2 Ageing conditions

Parameters of accelerated sample ageing for assessing the changes in ageing related mechanical integrity
include: temperature range, relative humidity set point and total test duration. Users of this document

are encou

ge

prop pp
storage enyironment in the life-cycle of the photo book products for the market they are serving’

As a typicgdl condition of short term ageing, the temperature cycling protocol of ISO 11800:199
shall be applied. Mechanical integrity of the photo book shall be measured both before an

following

a) 72he
b) 72he
c) 6hex

NOTE1 Y
example cel
can occur d
storage.

NOTE 2
temperatur

5.3 Paggd

5.3.1 Ge|

The tensil
photo bool
separated

the binding

NOTE ’
be applied fi

equence of exposures:

posure to 54 °C + 3 °C;

posure to -6 °C + 3 °C;

osure to 24 °C £ 6 °C.

Vith certain hot melt adhesives with low glass transitiontemperature or softening tempg

tain ethylene vinyl acetate adhesives with lower softening temperature than 54 °C) some fg
uring the book integrity tests. However, those issues can or cannot occur in actual room f

Iif a single ageing chamber is used for temperaturecycling, add 2 h to 3 h of transition time betw

P extremes.
e pull test

neral

e page-pull test measures-initial strength of page attachment. Page attachment er
L pages remain an integral part of the completed photo book. Poorly attached pages nj
hnd lost or damaged.-The aim of the testing of book blocks is to identify possible weg
b quality. The testnethod described in ISO 19594 or that described in 5.3.3 shall be us

'he scope of [S0-19594 is for adhesive-bound books only, but the methods described in this dq
br other book'block constructions as well.

The bindi

strength is evaluated by pulling out a single sheet from the book block using a mate

system and aSpecified test fixture. The test is performed in such a way that the test sheet is clamn

|

expected

, Annex C
after the

rature, (for
ilure issues
emperature

een the two

sures that
ay become
knesses of
bd.

cument can

rial testing
ped on the

complete foreedge while the opened book block is fixed at the specimen holder with a specified p

reload. The

test sheet is pulled out upwards by a force acting perpendicular to the binding edge. The maximum force
resulting from the pull-out procedure is measured. The binding strength of the specimen is calculated by
dividing the maximum force by the spine length of the book block.

The number of test positions of a sample depends on the thickness of the book block and the number of
sheets differing from the majority of the sheets (special sheets). There shall be a minimum of three test
positions. These test sheets shall be located at 10 %, 50 % and 90 % of the total number of pages. Additional
test positions are recommended, including the first and last printed page in the book block.

NOTE

For each te

For a book block with 100 pages, the test sheets are those with the pages 10, 50 and 90.

st position at least two specimens shall be tested.
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5.3.2 Test procedure

Test apparatus and test procedure described in ISO 19594 or the method described in 5.3.3 shall be used.
Because the method of ISO 19594 cannot be applied to connected page type photo books, an alternate test
method is provided below.

5.3.3 Alternate test procedure

5.3.3.1 General

The test shall be done with a tensile strength test equipment which can hold books. The test equipment
and the procedures descrlbed 1n ISO 527 3 shall be applled ISO 527 1 spec1f1es the general pr1nc1ples for

determining
be useful f]
23°C+51
types of ph

5.3.3.2 K

The photo
using a sh
page attac
yield large
the gap of 1

The edge o
equipment

or additional information in the use of ISO 527 3. Tests shall be performed at a temy
C and a relative humidity between 35 % and 75 %. This alternate method can be'ap

oto book block constructions.

reparation of test specimen

books can be tested as they are. However, it is recommended to cut'the books into 40
rp cutting machine, such as a guillotine cutter or a rotary cutter-taking care not tq
hment. Because photo books may be expensive, cutting test specimens into 40 mm ¥
numbers of specimens from a single photo book. The length«an be also shortened in
he specimen holder of the tensile pull equipment.

f the front cover or back cover shall be gripped with thelower specimen gripper of the
The page which is located at 10 %, 50 % or 90 %-of the total number of pages shall

with the upper specimen gripper of the tensile pull equipmérit.

5.3.33 A

\pplication of the preload

Application of the preload shall be accomplished asfollows:

e force transducer;

| preload of 70 N on the dowziiholder (the speed of the upper traverse during the positid
older should be 50 mm/niin);

position of the downhglder once equilibrium has been achieved.

xecution of the pull procedure

bf the pull procedure shall be accomplished as follows:

ensileforce with a speed of 1 000 mm/min until the maximum force has been reached;

as and may

berature of
plied to all

mm width

affect the
widths will
order to fit

tensile pull
be gripped

ning of the

the maximum force measured and the spine length of the book block;

a) zeroth
b) apply:
downl
c¢) fixthe
53.34 K
Execution
a) applyt
b) record
9
5.3.3.5

observe the test procedure, recognize and record any effects.

Inspection

Inspect the test specimen after the pull procedure and record the physical condition of the spine and binding,

the tensile

force and elongation to break.

5.3.4 Calculation of the binding strength

The bindin

g strength shall be calculated separately for each test position.

Measurement values of test sheets with glue penetration shall be excluded from any calculation.

© IS0 2025 - All rights reserved
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>" (greater than).

The binding strength is calculated according to Formula (1):

Fb:Fmax/l

where
Fy
F

max

[

is the binding strength [N/cm];
is the maximum force [N];

is the spine length [cm)]

The mean
forces for 4
a“>" shall

>

NOTE 4

5.4 Peel

54.1 Ge

Applying a
damage. F
against dai

Humidity,
delaminati
of the strej

Laminatio
other for

Laminates
polypropyl
asafilmw
as a liquid
curable lan

5.4.2 Re|

An import
stressor o
laminated

bf all binding strength values is calculated for each test position. If at least one of the

be excluded from the calculation of the coefficient of variation.

A\n example of classification scale for binding strength is included in Table A.1.

on to take place over time. Photo book covers:are particularly vulnerable to delaminati

mlring a completed page, and films or.coatings used to protect the cover.

>

test position is marked with a ">", the mean shall also be marked with a ">". Values m

ing and lamination durability

neral

protective laminate to a photograph can prevent a variety,of unwanted physical or env
r this reason, photo book covers, and in some cases photo book pages, are laminated
mage. This is often called a laminated assembly.

emperature, the presence of residual solvents,and the use of incompatible laminates

ses that take place near the spine.

includes films or coatings adhered-to the surface of prints, prints adhered back-to-b

are typically composed of polyvinyl acetate, polyvinyl chloride, polyurethane,
ene or other polymeric material. Depending on the specific formulation, laminates may
th an adhesive at eithegroem temperature or at elevated temperatures. They may alsg
Coating which is subsequently dried to remove the carrier fluid or cured in the case of
hinate.

sistance to delamination

hnt aspect)of photo book durability is resistance to delamination caused by the env
f temperature cycling. Over time, this tends to cause ageing-related delaminatioj

e8]

maximum
arked with

ronmental
to protect

may cause
on because

hck to each

polyester,
be applied
be applied
a radiation

ronmental
h of either

film of coated sheets because often the thermal expansion coefficient of the underlyi

other imag

paper (or

ifgmaterial) and the laminated material are different. The resulting interface stress|could lead

to delamination or other undesirable visual defects, such as forming blisters under the laminated film, or
the laminated pages become curved, which is a sign of internal stress build up to the extent that exceeds the

bending re

sistance of the substrate material.

5.4.3 Assessment of age related lamination and binding strength

In order to assess ageing-related changes in lamination strength on printed images (such as the cover of a
photo book), the test method described in 5.4.4, following the procedures found in Annex E, shall be used. In
order to assess ageing-related losses in binding strength on back-to-back combined pages in a photo book,
the test method described in 5.4.5, following the procedures found in ASTM F904, shall be used.

Samples shall be aged according to 5.2. Any measurable reduction in lamination strength of the aged
samples in comparison to the control samples indicates ageing-related degradation of the adhesive bond
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of the laminated film. The magnitude of loss in lamination strength after ageing will provide a basis for
selection of different lamination products or varnish coating products.

NOTE For the lamination durability test described in 5.4.4 and 5.4.5, consider adding additional ageing cycles as

needed, in case one ageing cycle does not reveal ageing-related weakening of lamination strength beyond the noise
level of the methods

5.4.4 Peeling resistance and lamination bond strength for protective laminate

Peeling resistance and lamination bond strength shall be measured according to the procedure given in
Annex E. The page and cover material shall consist of the laminated substrate printed at maximum density

(R, G, B code values =0, 0, 0).

All test sa
24 h prior
samples af

machine and cross directions of the substrate) and both results shall be reported.

Results for
for a specif

NOTE 1

the lani

formin

NOTEZ2 4

5.4.5 Int

If sheets are

Thatcanb

For manuf]
importanc
strength s
machine d
shall be a

direction df the paper is not easily determined and not relevant for photo books using glued shee

5.4.6 Te

Sample pr

in Annex E

preparatio
in Annex H.

T
test for peeling strength is difficult due to the following reasons:

pies shall be prepared in the dimension Specitied in ANNeExX Lk, conditioned at 23 °C, 5
to applying the lamination and before testing the lamination strength. At least thr§
e required. The measurement shall be done in both the horizontal and vertieaDdir

the three samples evaluated at each test condition shall be averaged tocebtain the cl3
ic substrate.

his test does not apply to some photo books because preparing the free edge of the protective

inate for photo books is thin;
b a free end of the laminate in lamination process is hard inmany cases.

An example of classification scale is included in Table A.2.

ernal bond strength for glued single side sheets

only printed on one side, the sheets have to be glued together for a double sided pr
e done with hot melt or with special glting (intermediate) sheets.

hcturability, it is important that-the initial gluing strength is sufficient; however, it
e that after a long period of time“the single sheets will not fall apart. Therefore, int
hall be tested using ASTM F904, which requires peel testing to be accomplished in

fcomplished with peeling done perpendicular to the photo book spine because tH

5t sample preparation, results assessment and reporting

eparation-shall follow the requirements in the chosen test standard, either the |}
or ASTM F904. For testing the lamination strength of an imaged photo book coxv
h shotld include image printing of different colourants at their maximum density, a

% RH for
e replicate
bction (i.e.,

1ssification

laminate to

nted book.

is of equal
ernal bond
the paper’s

rection of manufacture, However, testing with this method for photo books with glued sheets

e machine
[S.

brocedures
rer, sample
described

The number of sample duphcatlons shall also follow the requlrements of the sta

Regardless—

dard used.
s) shall be

prepared under the same condltlons as the test samples, and mamtamed at amblent condltlons of 23 °C and
50 % RH during the test sample ageing period. After the ageing period is completed, these control samples
shall be tested for lamination strength, alongside the aged test samples.

The lamination strengths of the aged samples and control samples shall be compared to determine the
impact of ageing, and results shall be recorded. The ageing conditions used (minimum and maximum cycling
test temperatures, relative humidity set point, and number of cycling days) shall also be recorded as well as
which test standard was used to assess the loss of lamination strength after ageing. In addition, any visual
defects that become apparent after ageing, such as blister in the lamination interface or distortion of the
laminated sheets, shall also be included in the comparison of ageing related damages, and be recorded.
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5.5 Book block attachment to the cover (heat durability)

5.5.1 General

A photo book is expected to remain together as an integral unit during its expected lifetime. If the binding
becomes separated or pages are lost, the photo book has failed in this function. Consequently, the bindings
and all pages in a photo book are expected to remain intact and together as a unit when tested under suitable

conditions.

Both before and after the short term ageing described in 5.2, adhesion of the book block and the cover shall
be examined. Any failure of the cover lining material and/or book block to adhere to the cover spine as a
result of this testing shall be reported and the failure mode shall be specified. Table A.3 provides qualitative

guidelines

adescribe various failure modes qur‘iFir‘ test prnr‘pdnrnc are givpn in552and5573

5.5.2 Boj

Adhesive fj
bonded m4

NOTE
currently m|

Any failurg
be reporte

5.5.3 Op
Photo bool
delaminati
number of
rigidly fixe
The pages
shall also 1
the cover, {
final repor
the delami

NOTE I
approximat

See Figure

pn after 1 000 opening and closing cycles. The book shall be opened with approximate

[n addition to the previoustest, the open-close durability test can be conducted at page locati

ok binding strength (heat durability)

brce of the book binding shall be tested in accordance with ISO 11800 which/tests w
terials can be separated without damage, either before or after the ageing-specified in|

ther maximum temperatures can be used to evaluate books that are not réquired to meet th
andated.

of adhesion of the cover lining material and/or the text block after this heat durabilit]
1 and the failure mode shall be specified.

ening and closing durability

ks with a black printed spine, equivalent to sRGB-¥alues of 0, 0, 0, shall be visually ev
pages on each side. During the opening and-closing cycles, the pages shall be held do

shall be held approximately two-thirds of the way between the spine and the cover
e evaluated for other failure modes,including but not limited to separation of the text
eparation of individual pages fromthe text block, and separation of the cover from thg
t shall include a description of any/delaminations that occurred, including the length aj
hations, as well as a descriptien-of any other failure modes that were observed.

ely 10 % and 90 % of the.way through the book block.

1 for an example-of @ page turner device that can be used for this test.

hether the
5.2.

b conditions

ly test shall

hluated for
y the same
wn but not

d in place. The selected pages shall be approximately 50 % of the way through the hook block.

. The book
block from

spine. The
hd width of

bns that are
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Figure 1 — Example of a page turner device for use in the open-close test

6 Book/blocking

6.1 General

The primafy objective of this suite of test methods is to assess the durability of photo books fin a closed
condition. [Tests representative for books left.open on a desk or table are provided in Clause 4.

Elements df use to be simulated with blecking tests:
a) Longterm storage:

1) Bdok shelf;

2) Stacked books;
b) Short ferm transpert:

— Vehicle interior.

6.2 Testiconditions

There are two substantially different elements of use that need to be considered for closed photo books:
long term storage under moderate environmental conditions and shorter term transport under more
extreme environmental conditions. In either case, the primary stress factors that need to be considered
are temperature, humidity, and pressure. Tests that subject a stack of printed pages to a combination of
temperature, humidity, and pressure, as in the case of closed photo book, are often referred to as blocking
tests, and the primary response factors are physically sticking or binding of pages together, ink retransfer
to an adjacent facing page, physical deformation of the page (wrinkling, curling, ferrotyping, etc.), and
degradation of image quality (colorimetric or densitometric changes, changes in gloss, sharpness or
resolution, etc.).

For the two long term storage cases, book shelf and stacked books, two separate temperature/humidity
conditions are given, to simulate either hot/dry (summer attic) or warm/moist (unconditioned) storage
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conditions. Based on studies of the home environment of photographic consumers(3], the hot/dry condition is
reasonably simulated by running the test at 50 °C and 20 % RH, and the warm/moist condition is reasonably
simulated by running the test at 25 °C and 85 % RH. A fixed pressure of 1 kPa shall be used for either of
these two environmental conditions, and the test duration shall be 2 days.

NOTE 1,0 kPa corresponds to the approximate pressure at the bottom of a stack of ten books, each containing
100 pages of standard paper (with a basis weight of 148 g/m?). It also corresponds to the approximate pressure
experienced in a tightly packed book shelf.

The primary differences between long term storage and short term transport are that during short term
transport the closed book would spend a shorter duration under a somewhat hotter environment. Because
the hot air in a closed car interior should have a comparable dew point to the ambient exterior environment,
the relative hum1d1ty is scaled approprlately to the temperature of the test. An 1llustrat1ve example follows:
assume th ' [ i b RH, then
the relative humidity of that same air heated to 60 °C (140 °F) would be 24 %. In thlS case;-a treatment
condition of 60 °C/25 % RH for 8 h is the requirement for short term transport. Because a-photo pook being
transporteld in a car is not likely to experience the same pressures as one in a stack of books or fin a tightly
packed bogkshelf, a reduced pressure of 0,5 kPa is required for this test condition.

Table 1 — Summary of the three test conditions used for the closed-book blocking test

Use (ase Temperature Relative Pressure
- humidit i
Simulpted °C y kPa Duration
%
Long tern] storage
& & 50 20 1 2 days
(hot/dry)
Long tern] storage
& ras 25 85 1 2 days
(warm/lhumid)
Short term vehicle 60 25 0,5 8h
storage
NOTE Test conditions of this table are outside the recomfended storage conditions as defined in ISO 18920 anfl ISO 18934,
under whichloccurrence of blocking is not expected.

6.3 Testitarget design

A test targdet comprising patterns of-horizontal and vertical colour bars, such as shown in Figure 2 shall
be used fof the blocking test. Sample target size is shown for illustration purposes; they could be larger
or smaller,|The two targets shall\be placed face to face, as well as against any interleaving sheets or cover
materials that will come in contact with the printed pages in the closed book. The final “sandwig¢h” shall be
placed under the appropridte weight to achieve the specified pressure for each of the test conditipns.
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Figure 2 — Test target to use for blocking tests

rget consisting of saturated cyan, magenta, yellow, blacksred, green, and blue colouf
using the same colour management, print driver settings, or other printing proce
normally be used when printing the actual photo, book pages. If the printing proce

uded on the test pattern. The colour bars of thedest target shall have a density of at

stem.

ing process or subsequent photo book pfoduction process also includes a layer or layer
inted areas on the substrate, either imnage wise or as a substantially continuous layer,

liquid lamination, or other post-process coating, then these layers shall also be inclu
pattern.

litioning of test specimen

ttern, blank pages, and other optional test materials shall be assembled into a stack aj
ior to assembly of\the stack, all sheets shall be conditioned at 23 °C + 1 °C and 50 = 5
br at least 24 he

methods

neral

bars shall
Ss settings
rss used to

e photo book also includes additional primary or.spot colour inks, then these colourants shall

least 1,5. If
able of the

b deposited
e.g., by dry
led as part

described
% relative

The test methods described herein comprise a stack of test patterns, blank pages, and other photo book
component materials that is sandwiched between top and bottom plates, upon which a weight or load is
applied as summarized in Table 1. An example of a test jig which can be used for the closed book test is
described in Rima and Burge (2009)[28],

As an alternative to a stack of diagnostic test patterns, blank pages, and other photo book components as
described above, a fully bound and assembled photo book shall be subjected to the three conditions summarized
in Table 1 and described in detail in 6.5.4 to 6.5.6. If a fully bound book is tested, the book shall be printed and
assembled with the same materials and in the same manner as a book that would be sold or provided to the
end-user. This shall include representative images and graphic layouts typical of a consumer photo book. A
fully bound book shall be conditioned at 23 °C + 1 °Cand 50 = 5 % relative humidity for at least 24 h.
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For either the stacked test target configuration or the fully bound book alternative, at least two replicate
samples shall be tested at each test condition.

In order to achieve the required pressure for each of the test conditions, a weight, which is the same area
dimensions as the stacked test target or the fully bound photo book, is chosen to produce the required

pressure.
NOTE

m =10,

where

10,2

Other test
a particul
duration,

6.5.2 Eq

Test chaml
shall be us

Each test

a chilled n
calibration
test proces
Ongoing ug

6.5.3 Te
The relativi

a)

b) arunn

9

The runniy

an ope

an ope

n

2x (L, x1)

The mass needed to achieve the required pressure can be determined using the formula below;

is the mass needed in grams;

is the page length of a photo book measured in centimetres;

is the page width of a photo book measured in centimetres;

is a factor coming from the conversion of 1 kPa = 10,197 gram-force/cm?:

conditions are allowed in addition to these required conditions,ifi\such conditions cor
usage case. In such case, the specific combinations of temperature, humidity, pressu
d the rationale for choosing such conditions, shall be included in the report.

uipment and calibration

bers which can control temperature and humidity’to within the specifications descr
bd.

hamber shall be calibrated for relative humidity control and measurement accurad
hirror hygrometer or other type of measurement device as stipulated in ISO/TR ]
shall include the temperature and relative humidity ranges that are to be used in t
ses. A check of the calibration shall’be performed when there is any indication of sen
e of redundant sensors is recommended so that sensor integrity can be ascertained.

5t environment control

e humidity shall be maintained and controlled throughout testing with

rational fluctuation-within +3 % RH of aim,

ng average, sampled at least every 15 min, of the operational fluctuation within +1 % RH
rationaluniformity within #2 % RH of aim, at a constant temperature.

1g aterage shall not include the transition time of 1 h after door closing. Select regiong

respond to
Fe, and test

bed below

y by using
18931. The
he ensuing
sor failure.

of aim, and

of the test
rage of the

chamber fgr-use that meet the required operational uniformity conditions. If the running ave
operational TTuctuation does not meet the requirement it shall be documented and explained.

The air temperature inside the chamber shall be maintained and controlled throughout testing with an
operational fluctuation within #2,0 °C of aim. The 24 h running average of the operational fluctuation,
sampled at least every 15 min, shall be within #1,0 °C of aim. The running average shall not include the test
condition transition time of at most 1 h after the test condition is initiated. Operational uniformity of the
equipment at the test conditions shall be evaluated prior to test start and shall be within +2,0 °C of aim.
Regions of the test chamber shall be selected for use to comply with the required operational uniformity
conditions. If the running average of the operational fluctuation does not meet the requirement it shall be
documented and explained.

The air flow shall be sufficiently high to produce uniform temperature and humidity conditions in the

chamber.
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6.5.4 Long term storage (hot/dry) test

An environmental chamber shall be equilibrated and controlled to a nominal set point of 50 °C and 20 %
relative humidity. The test specimens — stacks of test prints or bound photo books with applied loads of
1,0 kPa — shall be placed on wire racks with sufficient space between them to allow for air circulation. The
test specimens shall be incubated for 48 h under these conditions. At the end of the test duration, the test
specimens shall be removed from the test chamber and re-equilibrated to 23 °C + 1 °C and 50 + 5 % relative
humidity for 24 h. The assembled stack of test prints or bound photo book, including the applied load, is

maintained until re-equilibration has occurred.

6.5.5 Long term storage (warm/humid) test

An enviro
relative h
1,0 kPa —
for air circ
test durati
and 50 £ 5
the applied

NOTE I
50 %. The t
the chambe
85 % target

6.5.6 Sh

An enviror

relative humidity. The test specimens — stacks of test prints or bound photo books with appli

0,50 kPa
The test sp
specimens
humidity f

maintained until re-equilibration has occurred-

6.6 Eval

6.6.1 Ge|

The prima

midity. The test specimens — stacks of test prints or bound photo books with appli
shall be placed on wire racks or perforated shelves with sufficient space between the
ulation. The test specimens shall be incubated for 48 h under these conditions. /At the
b, the test specimens shall be removed from the test chamber and re-equilibrated to }
% relative humidity for 24 h. The assembled stack of test prints or bound‘photo book
load, is maintained until re-equilibration has occurred.

If necessary to avoid condensation, it is suggested that the chamber be pre-warmed to 25 °C ax
bst specimens shall then be moved into the chamber, and allowed to warm up for ~15 min bg
I RH set point to the 85 % target. The 48 h ageing test time shall begin once the chamber RH

prt term transport test

mental chamber shall be equilibrated and controlled to a nominal set point of 60 °(
- shall be placed on wire racks with sufficient space between them to allow for air
ecimens shall be incubated for 8 h under these conditions. At the end of the test durati

shall be removed from the test chamber and re-equilibrated to 23 °C+ 1 °Cand 50 + 5
br 24 h. The assembled stack of test prints or bound photo books, including the appl

uation

neral considerations

"y response facters.of a photo book when subjected to the combination of heat, humid

pressure a

either laterally, with a‘corresponding change in hue or sharpness (bleeding), or from one page
page. A third possible(response factor is edge deformation of the stack or bound book, giving

e ferrotyping; adhesion or blocking. Another possible response is the migration of

> and 85 %
ed loads of
m to allow
end of the
P3°C+1°C
b, including

d RH below
fore raising
reaches the

and 25 %
ed loads of
tirculation.
pn, the test
% relative

lied load, is

ity, and/or
rolourants,
to a facing
rise to the

appearance of wrinkling or curling. Less likely to occur, but worth noting is any evidence of delamination of

any of the layers,on the printed pages.

6.6.2 Reporting

After the test specimens have been re-equilibrated to 23 °C + 1 °C and 50 + 5 % relative humidity for 24 h,
the samples shall be visually inspected. Observed phenomena shall be reported. Typical evaluation items

are listed in

Table 2.
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Table 2 — Evaluation items for book blocking test

Inspection item Phenomenon description
Sticking Pages stick together, but no surface change
Ferrotyping When pages are separated, changes in surface gloss observed

Colourant migration

Colourant transferred to adjacent area

Edge deformation

Deformation is observed in lateral view

Delamination

When pages are separated, delamination of the surface occurs

NOTE

6.6.3 A

An example of sample classification scale is included in Tables A.4 and A.5.

itional evaluations
oS vartartroy

In additiol
Additional
may be opt

7 Defor
7.1 Pagq

7.1.1 Ge|

The dimen|
temperatu
and tempe]
Changes fr
may furthe

1 to the inspection items listed above, any other evidence of degradation (shall
y, for the stacked target test specimen, changes in density, colorimetry, sharpness, ai
ionally measured for the printed target and any of the facing blank sheets.

mation caused by humidity
> deformation of a photo book (waviness)

neral

sional stability of a photo book upon long term storage or keeping is most likely affe
e and humidity that the book is stored at. High humidity is believed to be the primaj

be noted.
hd/or gloss

cted by the
'y stressor,

rature a contributory stressor; however, low humidity conditions can also cause de

flatness of
page, resu

with possible consequences to the integrity of €he binding.

NOTE

712 Pr

The photo
shall then
weeks to td

are recominended. Thé{latness of the book pages (waviness) shall be measured by dividing the

amplitude
the photo |
humidity ¢

the page, observed as curl, edge fluting,cockle and waviness. It can also affect the thi
ting in measurable changes in paper caliper, or the book itself resulting in dimension

igh humidity will also promote fungal growth.

bcedure

book shall be conditiened at 23 °C and 50 % RH for 24 h prior to testing. The closed |
be stored at 25 2Cand 85 % RH. Measurements shall be taken at time zero, one wee
st for page flatiiess and rate of change in flatness. Additional measurements early in th

[(mm) by the thickness (mm) of the total book pages. Also the amount of waves per met
ook shall'be calculated. Measurements shall be taken within 30 min after removal frqg
pndition. See Figure 3.

ormations.

bm a high humidity or high temperature condition to a low humidity or low temperaturg condition
r stress the pages of a photo book. Poor dinténsional stability of the printed pages can affect the

kness of a
al changes

bhoto book
k, and four
e test cycle
maximum
re width of
m the high

NOTE1 1

the pages have r

eached equilibrium. It is possible that the duration of the test cycle can

ion of when

be determined by examining

the change in waviness as a function of time until it has been determined that the change in waviness is no longer
statistically significant.

NOTE 2

The book used for this test can also be used for the warp test at 85 % RH.
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Key
H, thickness before testing
H, maximum height after testing
N, observed number of waves <C)
L, edgelehgth (]9(]/
Figure 3 — Illustration of waviness showing before (left) and after (r%bt testing
'\
7.1.3 Reporting Q)O
N\
Calculated|value of wave height ratio, H, and calculated number of w per length, N. (m~
reported. Both calculations shall be done; calculations are only for thé@ok block, not the cover.
H R
H,=—" N\
" Hy s\&
where $\\9
H. isjthe wave height ratio A\Q
H, is|the maximum height after testing (IQE’}
H, is|the thickness before testing (mr@>\
No=Me @
r=7 O
3 O
where O)O )
AN
N, is{the number ves per length (m™1);
N, is|the obseggi'number of waves;
L, isfthe @ength (m).
In additio %viness W (m~1), which is the product of the above two calculations, is recommend
relatively good correspondence with the visual assessment.
W=H.xN,

et

), shall be

d. It shows

where W is waviness (m1).

NOTE

An example of classification scale is included in Table A.6.
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7.2 Cover deformation of a photo book (warp)

7.2.1 General

The most significant cause of warp is moisture being absorbed or released with the resulting expansion or
contraction of the materials, which compromise a hard cover. Unbalanced expansion or contraction of any of
these components relative to each other or within themselves may manifestitself as a warp. A binder of photo
books needs to control the rate of expansion or contraction of the components used (hygroexpansivity) and
the moisture balance within the bound product.

Moisture vapour barriers such a coatings or lamination on covering materials can interfere with the
distribution of moisture in the delicate sandwich compromising a hard cover. A de-warping machine may

control wa

Warp may
experience
propensity
endpapers
a photo bo
operations

Warp is ol
toward thd

Warp is als
recommen
this range

Samples s}
book shall
required a

7.2.2 Pr

Warp shall
spinel13], M
rate of cha
warp of th{

il if covers are dp-v\mrppd prinr to r‘ncing-in

be inherent in the manufacturing process or may be a consequence of environient
d after manufacture. The manufacturing process and the choice of materials-dets
for warp. A book cover is a sandwich, which consists of cover boards, the co¥éring ma
the case-making adhesive and the casing-in materials. Factors that determiine the like|
bk will warp include cover boards, covering material, end sheets, case miaking proces
and manufacturing process.

jectionable when it is concave toward the user and when it is¢corivex with each cov
text block. The absence of warp, or a flat cover, is preferred.

o dependent on the temperature and humidity in the location the photo book is stored
(s storage at 25 °C or less, with 20 % to 50 % relativechumidity. Storage at conditiong
s likely to increase warp.

1all consist of a fully-assembled photo book in¢luding cover and printed text block.
be conditioned at 23 °C and 50 % RH for 24 hyprior to testing. At least two replicate s

bcedure

be measured as the deviation, ¢, petween the maximum height, I, minus the thickne
[easurements shall be taken at'time zero, one week, and four weeks to test for cover f}
hge in flatness. Additionalieasurements early in the test cycle are recommended. Thd
e two photo books evaluated at each condition shall be reported. See Figure 4.

NOTE

warp of th
examining
statisticallyj]

he change in warp-as a function of time until it has been determined that the change in warp
significant.

1

al changes
ermine the
terials, the
lihood that

5, casing-in

er bending

[SO 18920
outside of

The photo
amples are

each environmental condition. Replicates;shall be located in different regions of chanjber.

5s, [; of the
atness and
maximum

Increasing the number'and precision of data points taken in the test, will facilitate identificatfion of when
{book has reached“equilibrium. It is possible that the duration of the test cycle can be def

ermined by
is no longer

convex

=

concave cover

cover

thickness of the spine
length from the highest point of the concave or convex cover to the bottom

Figure 4 — Example of a concave (left) and convex (right) product
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The deviations, d, shall be measured at the start of the test, as well as after 1 week and 4 weeks of each
condition:

a) at23°C+2°Cand50 % * 10 % RH;

b) at23°C+2°Cand85%+5 % RH;

c) at23°C+2°Cand20% +5 % RH.

whered=1, - ;.

NOTE1 Six books are required for this test, two for each humidity condition.

NOTE 2  The book used for the 85 % RH test can also be used for the waviness test.

7.2.3 Reporting

Initial and|4-week maximum warp deviation d, (I, - I;), whether the deviation is concave or copvex to the
user, along with temperature, and humidity shall be reported. Any delamination, adhesive failure, or other
change to the photo book that takes place during the warp test shall also be recorded.

NOTE An example of classification scale is included in Table A.7.
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Annex A
(informative)

Guidelines for data interpretation

The following illustrative examples show one possible classification system for the test methods for
durability described in this document.

Talal A1 D i Ja i 21 ' la_L. Ealaslid ' =
1 dUIT NA. L Idgt dlUdULIITITIIT TTTISIIT SUITIIG UL (ODUSTLTPUIUIIILY TU Pd gt STydl dtiUll
R . Binding strength
Susceptibility to page separation
N/cm

A Binding strength|»7,0

B 5,1 < binding strength <7,0

C 2,0 < binding'strength <5,1

D Bindingstrength <2,0

NOTE This table corresponds to 5.3.

Table A.2 — Susceptibility to cover and page‘delamination

Susceptibility to cover and page delamination Laminatl\iI(/);:trength
A Lamination strength 22,0
B 1,0 < lamination strength <2,0
C Lamination strength <1,0
NOTE  This table corresponds to 5.4.

Table A.3 — Photo.beok susceptibility to binding separation

ity o
A Book block laminate shows no cracking or separation
B Book block laminate shows cracking without separation along thg spine
C Book block laminate shows some separation, along the spin¢
D Book block laminate shows complete separation, along the length of the spine

NOTE This table corresponds to 5.5.

Table A.4 — Susceptibility to blocking for adhesion

Susceptibility to blocking Test results
A No adhesion, ferrotyping, or edge deformation
B Adhesion but easily separated with no surface damage
C Adhesion, ferrotyping was observed after separation with no delamination
D Pages cannot be separated or separation of pages results in delamination of surface
NOTE  This table corresponds to 6.6.
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Table A.5 — Susceptibility to blocking for colourant migration

Susceptibility to blocking Test results
A No colourant migration
B Minimal colourant migration
C Noticeable colourant migration
D Significant colourant migration

NOTE This table corresponds to 6.6.

Table A.6 — Susceptibility to waviness of photo book pages for the calculated waviness value

Susceptibility Product of maximum amplitude of the waves)
to waviiness and (amount of waves per length of 1 m)
A The value < 12,5
B 12,5 < the value < 25
d The value = 25

NOTE This table corresponds to 7.1.

Tgble A.7 — Susceptibility to warp for the maximum deviation,'d,;relative to the uﬂer

Maximum warp deviation d Maximum warp devigtion d
Susceptihility to warp warp concave warp convex
mm mm
A d<0,8 d<1,0
B 0,8<sd<2,0 1,0<d<3,0
C 2,0=d<3,0 30<d<5,0
D d=3,0 dz5,0
NOTE This table corresponds to 7.2.
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Annex B
(informative)

Abrasion

eral

amages photo book pages and covers. It takes many forms, including pages against pages, pages

against the
book stand
and colour
image, for
edge may 3

cover leaving a rough edge. Damage may be minimized by wrapping the cover material around

the windoy

B.2 Pro

B.2.1 Te

ISO 18947
should be {
printed of {
different u

ISO 105-X1
yellow, pu
cover) prin
transferrin
to JIS K-57
colour, or @
results are

ASTM D50
cyan, mags
used in th
material h
Meter and

or other colouring-The resistance to transfer whether run wet or dry is considered an attribute.

are reports

b cover, cover against cover for paper or cloth covers and cover against hard materi
s or book shelves. The effect of abrasion on printed pages may be minimized by-pap¢
ant selection as well as by ensuring the printing system is optimized for stabiljzing {
example, adequately drying, curing, and/or fusing the printed image. If a window is g
Iso abrade the first page. Such damage is particularly likely if the window(scut direct

V.

redures

5t method selection

(all parts) is applied to non-cloth covers, laminatéd’ paper covers and pages. The
olid patches of white (D ,,;,), cyan, magenta, yellow;pure black, process black, red, greq
he test materials. The receptor should be an unprinted piece of the material represent
ke case scenarios

2 is applied to cloth covers. The test target should be solid patches of white (D,;,), cyal
‘e black, process black, red, green,.and blue (as well as spot colours if those are
ted on the test materials. This test'measures the amount of resistance the cover mat
g colourant to a special piece of dloth (crock cloth). The test is run on a Crock Metet

ther colouring. The resistance to transfer, whether run wet or dry, is considered an att]
reported after making a' visual observation against a standard.

b3 or JIS K5701 is applied to leather covers. The test target should be solid patches of w
bnta, yellow, pure-black, process black, red, green, and blue (as well as spot colours i
e cover) printéd)on the test materials. This test measures the amount of resistancg
hs to transferring colourant to a special piece of cloth (crock cloth). The test is run
it measures the amount of transfer of coloured matter-whether a dye, print, impregng

bd after making a visual observation against a standard.

hls such as
r selection
he printed
resent, the
ly from the
the edge of

test target
n, and blue
htive of the

1, magenta,
sed in the
brial has to
according

D1 and it measures the amount of transfer of coloured matter-whether a dye, print, ilnpregnated

ribute. The

hite (D

min)'

If those are

the cover
on a Crock
ted colour,
['he results

B.2.2 Testcondition — Non-cloth covers

Test condition of Table B.1 should be used.

Table B.1 — Abrasion test condition for non-cloth covers

Load 0,69 N/cm?
Cycling rate 43 cycles/min
Line speed 8,2 cm/s
Number of cycles 100
Temperature/RH 23°C/50 % RH
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st condition — Pages

Test condition of Table B.2 should be used.

B.2.4 Te

Before test

and 65 + 2

screen or [
Test condif]

Table B.2 — Abrasion test condition for pages

Load 0,30 N/cm?
Cycling rate 43 cycles/min
Line speed 8,2 cm/s
Number of cycles 100
Temperature/RH 23°C/50 % RH

5t condition — Cloth or leather covers

ing, condition the specimen and rubbing cloth for at least 4 h in an atmosphérie of 2

ion of Table B.3 should be used.

Table B.3 — Abrasion test condition for cloth or leather covers

Force 9N

Cycling rate 60 cycles/min
Number of cycles 20
Temperature/RH 23 °C/50 % RH

NOTE The number of cycles for clofth™and leather covers is
lower than for pages because cloth, or leather uses the Crock
test, while the Sutherland Rub testis used for pages.

% relative humidity by laying each test specimen and each piece of rubbing.cloth sep4
erforated shelf. Some fabrics such as cotton or wool may require longer-périods of conditioning.

D°C+2°C
rately on a

B.2.5 Evaluation and reporting

For cloth ¢overs, samples are be evaluated:as documented in ISO 105-X12:2016, Clause 7, dnd results
are reported as documented in ISO 105-X12:2016, Clause 7. For leather covers, samples are evaluated as
documentgd in ASTM D5053-03(2023),'Section 9. The following evaluation is carried out for each non-cloth
and non-leather cover and page sample tested. The parameters, conditions and results as mgntioned in
[SO 18947:2021 (all parts), Clause 9 are reported:

— Visiblg assessment;

— Percent density loss from colour patch;

— Absolyte density. gain of the receptor;

— Absolyte density gain of an adjacent non-imaged area;

— Absolytechange in gloss of the colour patch (gloss measured at a constant gloss angle and cgmpared to

the gloss of the starting patch).
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Annex C
(informative)

Extreme photo book tests

WARNING — These tests do not reflect recommended usage conditions but have proven useful in the

productio

n environment since they are easily carried out and give quick results.

C.1 Subway test

The subwdy test is meant to test the page attachment of adhesive bound books. This docuwment does not

include the use or applicability of this test because it does not represent typical photo boek usag

b however,

it is provided here for information. It can be done quickly, easily, and without any testitig equipment and as

such can be of use in nearly any book production setting. This test is done manually:

— Open the bound book completely in three, equal places — front, centre, back-

— Bring the front cover and the back cover back-to-back at each location-

— Assesq performance. Any loosening of the bound sheets at any ©fythe three locations is ratled as poor
performance.

C.2 MIT|folding test

The MIT foplding test is used to measure the ability of-a’product to maintain its strength aftdr repeated

folding. T{e test specimen is subjected to repeated.270° folds, under tension, until failure. It is meant to

simulate the repeated opening and closing of a book and thereby aid in predicting what its useful life may

be. The higher the number, the greater the endurance. This test includes repeated 270° folds, which are not

characteristic of typical photo book usage scenadrios.

C.3 Test method for tensile page flex

The tensilg page-flex[2¢] tests the Strength and endurance in the binding edge. It is particularly felevant to

determine|the effect of fatigueafter use. On panorama photo books, such a test will also test the Integrity of

the scoring, lamination, adhesion and coating in the binding fold.
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Figure C.1 — Example test apparatus for tensile page flex

b apparatus machine, see Figure C.1 should be able to flex a sheet through an angle of ]
hulation of two 60° rotations around a pivot point. Three different sheets, equally divi
re tested, front, centre)and back. To obtain these sheets, divide a book block in half —|
e the remaining front and back parts in half again and use these sheets for flex testi

is done at 0 cycles/min and’the sheet to be tested is subjected to a load factor of 1 N/cm. If a sh

record the

When load
be clampe
selected sh

number of completed cycles and discontinue the test.

ing an ddhesive bound book into a flexing device, at least two sheets on each side
1 dowmnand allowed to move freely. This procedure avoids applying unwanted strej
eets.to be tested.

20°, which
ded within
use centre
Ing. Testing
eet is torn,

should not
s onto the

This test is only applicable to true lay-flat bindings. It is not applicable to flex the sheets of a side-sewn book
or any other method of binding that does not lie flat. On such books, with a built-in clamping effect, the flex-
testing would go on indefinitely.

To test the Panorama image bindings, select a sheet as described above. However, since most of these types
of bindings are made with relative stiff papers, there is no need to have free-floating sheets on each side.
Flex a sheet 300 times and observe the integrity of the scoring, lamination adhesion and the coating.

© IS0 2025 - All rights reserved
27


https://standardsiso.com/api/?name=82bb1b19023b26d3796a05cf878fcbb1

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Image permanence tests for covers and pages 
	4.1 General 
	4.2 Sample preparation 
	4.3 Thermal stability during long-term dark storage 
	4.3.1 General 
	4.3.2 Procedures 
	4.3.3 Reporting 

	4.4 Light stability 
	4.4.1 General 
	4.4.2 Covers 
	4.4.3 Pages 
	4.4.4 Reporting 

	4.5 Ozone stability 
	4.5.1 General 
	4.5.2 Covers 
	4.5.3 Pages 
	4.5.4 Reporting 

	4.6 Humidity stability 
	4.6.1 General 
	4.6.2 Covers and pages 
	4.6.3 Reporting 


	5 Book integrity tests 
	5.1 General 
	5.2 Ageing conditions 
	5.3 Page pull test 
	5.3.1 General 
	5.3.2 Test procedure 
	5.3.3 Alternate test procedure 
	5.3.4 Calculation of the binding strength 

	5.4 Peeling and lamination durability 
	5.4.1 General 
	5.4.2 Resistance to delamination 
	5.4.3 Assessment of age related lamination and binding strength 
	5.4.4 Peeling resistance and lamination bond strength for protective laminate 
	5.4.5 Internal bond strength for glued single side sheets 
	5.4.6 Test sample preparation, results assessment and reporting 

	5.5 Book block attachment to the cover (heat durability) 
	5.5.1 General 
	5.5.2 Book binding strength (heat durability) 
	5.5.3 Opening and closing durability 


	6 Book blocking 
	6.1 General 
	6.2 Test conditions 
	6.3 Test target design 
	6.4 Conditioning of test specimen 
	6.5 Test methods 
	6.5.1 General 
	6.5.2 Equipment and calibration 
	6.5.3 Test environment control 
	6.5.4 Long term storage (hot/dry) test 
	6.5.5 Long term storage (warm/humid) test 
	6.5.6 Short term transport test 

	6.6 Evaluation 
	6.6.1 General considerations 
	6.6.2 Reporting 
	6.6.3 Additional evaluations 


	7 Deformation caused by humidity 
	7.1 Page deformation of a photo book (waviness) 
	7.1.1 General 
	7.1.2 Procedure 
	7.1.3 Reporting 

	7.2 Cover deformation of a photo book (warp) 
	7.2.1 General 
	7.2.2 Procedure 
	7.2.3 Reporting 


	Annex A (informative)  Guidelines for data interpretation 
	Annex B (informative)  Abrasion 
	Annex C (informative)  Extreme photo book tests 
	Annex D (informative)  Sandwich thermal test method 
	Annex E (normative)  Lamination and delamination testing procedures 
	Bibliography 

