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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described

in the |
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Introduction

There is a need for the standardization of measurement methods that quantitatively evaluate the physical
durability attributes of duplex print sets, as most office documents are currently printed as duplex print sets

compri

sing several sheets printed with colour images on both sides of substrates.

The measurement methods described in this document are used to assess the physical durability of a print
set formed by a printing system on a substrate. When test results are compared among various printing
systems, it is important to use the same product of substrates and to set the equivalent printing conditions
under default printer settings among the printing systems.

The main purpose of this document is to provide objective measurement methods for physical |du

Electr1photography, thermal inkjet or piezoelectric inkjet technologies are commonly used to form such

attribules of duplex print sets, however, some attributes are also applicable for a set of simplex prints.
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cument specifies the following:

ital test charts for the measurements;

asurement methods for the following physical durability attributes:
thermal and humidity blocking caused by environmental stress;
water resistance;
abrasion resistance;
scratch resistance.

pve attributes are also applicable for a simplex print Set comprising several sheets which are
images on one side of a substrate and no image\on the other side. In such case, test paramet]
red to conform with the print set. For example, in thermal and humidity blocking measure
irface of an image area is contacted with an@nimaged area of the same paper.

rm durability affected by light exposurg,ozone exposure or thermal storage as described in A
rtant for long term preservation usg\¢ases but not essential for general office use cases.

document, colour codes for the’ test charts are defined in the sRGB colour space speci
D66-2-1 as is common in officedocuments, and colour measurements in terms of CIE 1976
B) are based on [SO 13655:2017,5.3.

prints.
rability

brinted
ers are
ment, a

nnex A

fied in
L*a*b*
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Office equipment — Print quality measurement methods for
colour prints —

Part 3:

Phy:

IMPOR

useful

docunient using a colour printer.

1 Sc

This dg

of dupl

ppe

bx colour prints, typically used in office environment.

This dgcument is applicable to duplex prints comprising several sheets with colour images printed

sides o

[ a substrate. A multifunction or single function printer is used to form the duplex prints.

TANT — The electronic file of this document contains colours which are considered to be
for the correct understanding of this document. Users should therefore consider printing this

cument specifies test methods as well as test charts for measuring thephysical durability attributes

n both

This dpcument is intended to be used to evaluate the durability~of colour prints under environmégnt and

stress
practic
docum

The ph
resista

ent and can be evaluated by the methods in ISO 11798.

hce and scratch resistance.

All of these attributes are also applicable to a Simplex print set comprising several sheets with colour
printed on one side of a substrate and no image on the other side.

2 N¢
The fol
require
the late
ISO 134
ISO 15

SO 189

)rmative references

st edition of the referenced document (including any amendments) applies.

|84, Paints\and varnishes — Determination of film hardness by pencil test

47-2:2021, Imaging materials and prints — Abrasion resistance — Part 2: Rub testing of photograph

ISO/IE

conditions assuming general office use, including transportation from the place of printing tq where
ally used. Permanence and durability in archival and-storage environments are out of scope| of this

ysical durability attributes included are therial and humidity blocking, water resistance, abrasion

images

owing documents are referred to in the text in such a way that some or all of their content congtitutes
ments of this document. For dated references, only the edition cited applies. For undated references,

55:2017, Graphictechnology — Spectral measurement and colorimetric computation for graphic artdimages

c prints

[ 24790:2017 Infnrmnﬁnn I‘Prhnnlngv — Oﬁfirp equipment — Measurement nf image quality attributes

for hardcopy output — Monochrome text and graphic images

[EC 61966-2-1, Multimedia systems and equipment — Colour measurement and management — Part 2-1: Colour
management — Default RGB colour space — sRGB

3 Terms and definitions

For the

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

© ISO/IEC 2025 - All rights reserved
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[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

— IEC Electropedia: available at https://www.electropedia.org/

3.1

abrasion
process of wearing away or damaging the surface by friction

3.2

back side

print si

3.3
curl

le (3.6) corresponding to an even page of input data in a duplex print set (3.5)

deviatipn from a flat surface

Note 1 {
— its
— the
— the

[SOUR

0 entry: Its measurement has three major components:

magnitude;

angle of the curl axis in relation to the paper or board's machine direction;
side towards which the sheet curls.

LE: SO 11556:2005, 3.1]

front side

print si|

3.5

e (3.6) corresponding to an odd page of input data in'a duplex print set (3.5)

print set

setof s

3.6

heets printed in a print operation

print side

one of {

3.7

he duplex print surfaces, either front side (3.4) or back side (3.2)

scratch resistance

resista
action

3.8

therm
undesi
temper

39

hce against plastic deformations of a print surface or wearing of print surface materials cause
bf a sharp-pointed tip-pushed across the surface

h]l and humidity blocking
red adhesion between sheets of printed material that occurs under moderate pressur
ature, or'high humidity, while in storage or in use, that leads to undesirable effects

water

resistance

d by an

e, high

ability of a print to resist fading or bleeding upon exposure to water or high humidity

4 Print preparation procedures

4.1 Printing environment

Printers shall be installed in an environment with a temperature range of (23 + 5) °C and a relative humidity
(RH) of (50 £ 10) % at least 2 h prior to print operations. Print operations shall be completed in the same
environment range. The substrate shall be placed in a paper tray when the printers are installed. Prior to
the installation of printers, additional conditioning of papers is recommended under the same temperature

© ISO/IEC 2025 - All rights reserved
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and humidity conditions for more than 24 h, in order to stabilize the water content of the papers which often
affects image quality of prints.

If a printer has not been used for a long period or if the environmental difference between storage and the
evaluation area is large, installation should be done 12 h prior to the test and 10 or more sheets should be
printed before the test to warm it up.

4.2 Printing materials

Plain papers shall be used, in order to simulate typical use of office prints. Coated papers for inkjet or
lithography can be used in specific cases as long as a rational explanation is included in the report. The
gramnjage of the paper shall be from 60 g/m2 to 90 g/m2. ANy other grammage for paper can be us¢d for a
specifif usage case with a rational explanation in reporting. The name, grammage and supplier ofjth¢ paper
shall b¢ reported.

The printer manufacturer's instructions regarding the toner or ink materials shall be used. Any other
materigls provided by third party suppliers may be used as long as product name and supplier are ifjcluded
in the 1jleport.

Any other printing materials, such as photoreceptors in an electrophotographic,printer, print heads if an ink
jet prirter, shall be in accordance with the printer manufacturer's instructionsPrinting materials provided
by thirfl party suppliers may be used if the product name and supplier are included in the report.

4.3 Rrinter settings

Modifigations in colour and tone reproduction, sharpness enhahcement, or noise reduction in the printer
settings shall not be used. No reduction or enlargement in printéd size shall be made.

Test pijints shall be formed using driver and printer settings that are appropriate for typical office use,
except[the settings relating to the optional conditions:for papers described in 4.2. Initial settings fpr each
substrate when a printer shipped out should be used.for evaluations. When printing systems are compared,
the defpult settings for each printing system shall.be selected. The driver and printer settings used ghall be
descriljed in the test report.

Colorant compositions in each printed colour patch depend on printer setting and cannot be contrdlled by
users. Pn the other hand, colorant compositions, especially for black colorant depending on under| colour
removal (UCR, as described in Reference [11]) policy with printer settings, can affect test results. It is
difficult for users to specify colorant.compositions in a printed colour patch. Colorant compositions|should
be repgrted for each printed coldurpatch if specified.

application viewers or printer settings for PDF files, settings related to size modification or printed pgosition

Cautio% is advised, users should check if the size and position in a substrate are consistent. Ih some
in a sulpstrate at the prévious print operation remain unchanged.

4.4 Printingoperations

Printinlg canbe initiated under any operational mode, for example, that defined in “ENERGY STAR® Broduct
Specifitation' for Imaging Equipment - Eligibility Criteria Version 3.2 (2021)”, i.e. "Active State", |'Ready
State", I'Off Mode" or "Sleep Mode". In order to compare test results, it shall be used the same openational
mode among the tests. In order to evaluate overall performance of a printing system, the tests should be
carried out under multiple operational modes. When performances of printing systems are compared, the
same operational mode shall be used. The operational mode selected shall be included in the report.

A duplicated print set should be prepared for each measurement for backup and measurement noise
reduction.

4.5 Conditioning the prints after printing
Prior to measurements, each print set shall be conditioned in a controlled environment for at least 24 h after

printing to stabilize the dimension of sheet comprising the print set in addition to mitigate colour changes

© ISO/IEC 2025 - All rights reserved
3


https://standardsiso.com/api/?name=4ccf9b270da39cb22c75783259f9c4db

ISO/IEC 22592-3:2025(en)

caused by the exposure of environmental factors, such as light, high temperature and humidity during the
conditioning. The controlled environment shall be of a RH between 30 % to 70 % and temperature between
15 °C to 28 °C, with average ambient illuminance on the print surface less than 1 000 Ix.

5 General requirements for measurements

5.1 Measurement environmental conditions

All measurements in this document shall be completed in a controlled environment of RH between 30 %
to 70 % and temperature between 15 °C to 28 °C. It is recommended to complete a series of measurements

continllously In a shorter duration to prevent from the change in colour reproductions with environ

factors

52 (

The CI
specifi

In accoI"

the col
observ
with re
measu
is reco
colour

Measul
measu

53 9§

5.3.1

In case
require

A scan

procedures specified in ISO/IEC 24790:2017, Clause 6.

The sc
values

prior t¢ evaluations,

5.3.2
The m¢

olour measurement

pd in ISO 13655:2017, 5.3.

rimetry shall be computed using CIE standard illuminant D50 and the.C}E"1931 standard color
br (often referred to as the 2° standard observer). “Self-backing” or-“white-backing” is recomn
spect to a typical office document composed of several sheets of a\low area coverage print. Th
rement condition, either MO, M1 or M2, shall be maintained, for)a series of colour measurem
mmended to apply M2, which is insensitive to the variation.df optical brightener in papers w
variations originated by the performance of print equipnient are evaluated.

ement instruments shall be calibrated in accordaneewith manufacturer’s instructions. Th|
rement instrument is recommended to be used for@ll of the same kind of measurements.

canner conformance for line quality measurement

General

a scanning system is used for théline quality measurements, the scanning system shall m|
ments described in ISO/IEC 24790:2017, Clause 6.

hing system used for theymeasurements in this document shall be tested using the test cha

inning system is calibrated suitably if it can obtain a value within acceptable tolerances of t
piven in ISO/IEC24790:2017, 6.4. The conformance test shall be completed at least within six 1

Equipment and setting

asurements of line qualities in this document shall be carried out with a scanning system th{

minimymef 1 200 spots per inch (spi) and 8 bits per pixel (256 grey levels), with a scanning field equ

mental

ELAB colour space values shall be obtained from measurements using medstirement conditions

dance with [SO 13655:2017, calculated tristimulus values and correspehding CIELAB coordinates of

metric
hended
e same
ents. It
nen the

€ same

eet the

rts and

he goal
nonths

it has a
al to or

larger than A4 area.

The scanner settings shall be as follows:

— scanning resolution: 1 200 spi;

— number of bits: 8 bit;

— colour mode: RGB;

— scanning speed: default;

© ISO/IEC 2025 - All rights reserved
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— no spatial filter applied;
— no colour or tone correction applied.

Under the settings specified in 5.3.2, the scanning system shall be demonstrated to conform to the
requirements in ISO/IEC 24790:2017, Clause 6.

5.4 Reporting

The following items shall be reported:

— date plnrp temperature and humidity when the scanner conformance measurements carried out;

— sefitings of measurement systems;

— conformance of the scanner for the goal values in ISO/IEC 24790:2017, 6.4.

6 Thermal and humidity blocking

6.1 (eneral

The primary objective of this test method is to assess the durability of a print set in a closed conditipn. The
use cades to be simulated with blocking tests are:

a) lorlg term storage, such as a file stored in a bookshelf or stacke@/on a table;
b) shortterm transportin a vehicle interior.

A similar test method is standardized in ISO 18948:2018, €lause 6 to evaluate the thermal and hymidity
blockirlg for photo book applications. Test conditions:are modified with respect to typical uses of office
colour prints.

6.2 Test conditions

There gre two substantially different use.cases for print set storage:

a) lorg term storage under moderate environmental conditions;

b) short term transport under more extreme environmental conditions.

In both cases, the primary stress factors are temperature, humidity and pressure. Tests are often refgrred to
as blocking tests, and the primary response factors are:

— physically sticking'or binding of pages together;
— ink transfer.to’an adjacent facing page;

— degradation of image quality (colorimetric changes, changes in gloss, etc.).

For thq leng-term storage cases, prints are stored in a book shelf as filed print sheets or stacked on p table,
under two typical temperature and humidity conditions simulating either hot and dry or warm and moist
storage. The hot and dry condition is reasonably simulated by running the test at 40 °C and 20 % RH, and
that the warm and 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 seven days.

NOTE The pressure of 1,0 kPa corresponds to the approximate pressure at the bottom of a stack of seven files,
each containing 200 pages of standard substrate (with a grammage of 75 g/m2). It also corresponds to the approximate
pressure experienced in a tightly packed book shelf.

For short-term transport, several print sets can be stored for a shorter duration under a somewhat hotter
environment. Because the hot air in a closed car interior typically has a comparable dew point to the ambient

© ISO/IEC 2025 - All rights reserved
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exterior environment, the RH shall be scaled appropriately to the temperature of the test. An illustrative
example is to assume that the exterior atmosphere on a typical hot summer day is 35 °C/80 % RH, then
the RH of that same air heated to 50 °C will be 30 % RH. In this case, a treatment condition of 50 °C and
30 % RH for 8 h applies for short term transport. Because a print set being transported in a car is not likely
to experience the same pressures as one in a stack or in a tightly packed bookshelf, a reduced pressure of

0,5 kPa shall be used for this test condition.

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

Use case Temperature Relative humidity Pressure Duration
40 °C 20 % 1 kPa 7 days
Long-term storage
25°C 85 % 1 kPa 7 days
Shorf-term storage 50°C 30 % 0,5 kPa 8l

6.3 S

Solid p|
colour
Each p

One of
assumsg

For the
to-suby
colour
weight

For the

be evaluated. Therefore, the two patches of a colour patch and a blank patch without a colorant lay

be plac

conditions.

64 1

6.4.1

The te
bottomn
Table 1

Atleas

In ordg
dimens

NOTE

ample settings

code defined in IEC 61966-2-1 shall be printed under the printing conditions specified in CI
htch size shall be equal to or larger than (2,0 x 2,0) cm2,

either of the graphics modes “vector graphics” or “raster graphics®_appropriate for the usa
bd, may be selected for input data of all colour patches if the mode'selected is described in the

measurements evaluating a duplex print set, blocking both for colorant-to-colorant and cq

trate for each colour shall be evaluated. Therefore, the tiWo patches of the same colour as w
patch and a blank patch without a colorant layer shall bé placed face-to-face under the appr
to achieve the specified pressure for each of the test conditions.

measurements evaluating a simplex print set, bleeking for colorant-to-substrate for each colo

ed face-to-face under the appropriate weight to achieve the specified pressure for each of

[est methods

General

atches of cyan (0,255,255), magenta (255,0,255), yellow (255,255,0) and black (0,0,0) in the sRGB

ause 4.

be case
report.

lorant-
ell as a
ppriate

ir shall
br shall
he test

plates, upon which a-weight or load is applied, the pressures produced by which are summa
. An example of a téstjig which can be used for the closed book test is described in Reference

E two replicate{print sets shall be tested at each test condition.

ions as the stacked test patch, should be chosen to produce the required pressure.

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

t methods described im6:4.1 comprise a stack of print sets that are sandwiched between gop and

ized in
O]

r to achievé-the required pressure for each of the test conditions, a weight, with the sanpe area

m=10,2xpx (L, x1))
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is the mass needed in gram;

is the required pressure for each of the test conditions shown in Table 1;
is the patch length of a print measured in centimetre;

is the patch width of a print measured in centimetre;

efficient of 10,2 is a factor coming from the conversion of 1 kPa = 10,197 gram- weight/cm?2.

Other flest conditions are permitted in addition to the required conditions, if such conditions corre j)
rular use case. In such case, the specific combinations of temperature, humidity, pressure, and test

a parti
duratiq

6.4.2

Test ch
shall b

Each tg

n, and the rationale for choosing such conditions, shall be included in the report.

Equipment and calibration

ambers which can control temperature and humidity to within the specifications described
e used.

st chamber shall be calibrated for RH control and measurement aceuxacy by using a chilled

hygrometer or other type of measurement device. The calibration shallinclude the temperature :

ranges

6.4.3

The RH
RH of t
30 min|

Region
operat

The ail
operat
chamb
of the ¢

that will be used in the ensuing test processes.

Test environment control

hrget (regardless of the place in the chamber where test patches are) excluding the transit timej
when samples are installed.

5 of the test chamber for use shall meet the required operational uniformity conditions
onal fluctuation does not meet the requirement, it shall be documented and explained.

temperature inside the chamber shall be maintained and controlled throughout testing
onal fluctuation within 3,0 °C of the target temperature (regardless of the location within {
br) excluding the transit time within 30 min after samples are installed. The operational unif
bquipment under test conditions should be evaluated prior to the start of the test. If the oper

fluctuation does not meet the requirement, it shall be documented and explained.

The aiy
chamb

6.4.4

An env|
The tes
betwee

flow shall be sufficiently high to ensure uniform temperature and humidity conditions wit|
b

Long term sforage (hot and dry) test
ironmental'chamber shall be equilibrated and controlled to a nominal set point of 40 °C and 2(

n them to allow for air circulation.
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test prints shall be removed from the chamber and re-equilibrated to (23 + 2) °C and (50 £ 5) % RH until the
sample temperature is reduced to (23 * 2) °C. The assembled stack of test prints, including the applied load,
shall be maintained until re-equilibration is complete.

6.4.5

Long term storage (warm and humid) test

An environmental chamber shall be equilibrated and controlled to a nominal set point of 25 °C and 85 % RH.
The test prints stacked with applied loads of 1,0 kPa shall be placed in the chamber with sufficient space
between them to allow for air circulation.
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The test prints shall be incubated for seven days under these conditions. At the end of the test duration, the
test prints shall be removed from the chamber and re-equilibrated to (23 £+ 2) °C and (50 £ 5) % RH until the
sample temperature is reduced to (23 + 2) °C. The assembled stack of test prints, including the applied load,
shall be maintained until re-equilibration is complete.

If necessary to avoid condensation, it is suggested that:
— the chamber be prewarmed to 25 °C and RH below 50 %,

— the test prints then be moved into the chamber and allowed to warm up for approximately 15 min before
raising the chamber set point to 85 % RH,

— th¢ 48 h ageing test time begin once the chamber reaches the 85 % RH.

6.4.6 | Short term transport test

An envjronmental chamber shall be equilibrated and controlled to a nominal set point 0f 50:°C and 30 % RH.
The test prints stacked with applied loads of 0,50 kPa shall be placed in the chamber/with sufficient space
betwegn them to allow for air circulation.

The test prints shall be incubated for 8 h under these conditions. At the end«fthe test duration, fhe test
prints ghall be removed from the chamber and re-equilibrated to (23 + 2)°€\and (50 £+ 5) % RH until the
sampld temperature is reduced to (23 £ 2) °C. The assembled stack of testprints, including the appli¢d load,
shall b¢ maintained until re-equilibration is complete.

6.5 Hvaluation

The primary response factor of test prints when subjected:to a combination of either heat, humiflity, or
pressufe, or all three, is adhesion or blocking. The other*possible response factors are the migrdtion of
colorants from one page to another and change in gloss-duie to break of a clear substance, such as a [release
agent ih electrophotography, gloss optimizing agent in‘ihkjet, etc. Less likely to occur, but worth ndting, is
any evidence of delamination of any of the layers of-the substrate.

After the test prints have been re-equilibrated;the surface of test print shall be visually inspected. [Typical
evaluation items are as follows:

<)

— pages stick together, but no surfac€ change;
— changes in gloss;
— colorant migration from ohe)surface to another;

— delamination of a layér:

6.6 Reporting
Observed phenomiena in 6.5 shall be reported.

In addifiortto the inspection items listed in 6.5, any other evidence of degradation shall be noted. Optjonally,
changgs“in density, colorimetric values and gloss may be reported for the printed patch and any of the
facing sheets.

7 Water resistance

7.1 General

The water resistance of colour prints evaluated in this document pertains to the stability of image quality,
i.e. changes in colour and line reproduction. Such changes are mainly caused by the migration of colorants
when prints are subjected to direct contact with water or aqueous clear liquids and are wiped with tissue or
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cloth to remove the liquid. Physical changes such as curl, waviness and dimension changes are not taken into
consideration.

Deionized or distilled water shall be used for all of the tests. The pH of this water is not controlled (although
it will have an initial pH value of 7, which will decrease over time mainly due to the absorption of ambient
CO,), but an initial pH value has little effect on the tests. This is because any water-soluble components in
the substrates dissolve into the water and rapidly change the pH, and the final value of pH mostly depends
on the substrate used.

7.2 Test chart for water resistance

Two teftcharts shall be prepared. Une shall COMprisSe a checkerboard pattern of test patches, witholit back
side images, to measure colour changes caused by colorant bleeding and an unimaged area with|a solid
patch dn the back side to measure colour changes caused by the penetration of the colorant in thesolid patch
through a substrate. The other shall comprise solid line patterns to measure changes in liné.reprogluction
caused|by colorant bleeding.

The first test chart shall be composed of checkerboard pattern patches of cyan/white (0,255,255)/
(255,2%5,255), magenta/white (255,0,255)/(255,255,255), yellow/white (255,255)0)/(255,255,255), red/
white (255,0,0)/(255,255,255), green/white (0,255,0) /(255,255,255), blue/white’(0,0,255) /(255,2%5,255)
and black/white (0,0,0)/(255,255,255) in sRGB colour code in accordance with/IEC 61966-2-1. The|spatial
cycle df each checkerboard is 30 cycles/inch. Each patch size shall be'equal to or larger than| (2,0 x
2,0) cmp2. The back side of each patch shall have no images, in order to\prevent the colour change [caused
penetrated colorants through a substrate in the evaluations ofiduplex print of two print sideg. Patch
arranggments on the front side and back side that are appropriate to measure the colour changgs only

t test chart shall also be composed of uniform solidy€olour patches of cyan (0,255,255), njagenta
255), yellow (255,255,0), red (255,0,0), green (0,255,0), blue (0,0,255) and black (0,0,0) in sSRGH colour
en the colour changes caused by the penetrated colorants through a substrate in duplex print sets
are evdluated. The back side of those patches shall have no images. Appropriate patch arrangementd on the
front s]de and back side to measure colour changésionly caused by colorant penetrations from a bdck side

The sefond test chart shall be composed of-a set of line patterns of different line angles of vertital and
tal for four input colours of cyaty,;magenta, and yellow and black, each composed of two different
line widths specified in the input file.to"be 0,24 pt (85 um) and 0,60 pt (212 pm), corresponding tq 2 dots
and 5 Hots at 600 dpi resolution..The file format shall be PDF in sRGB colour code in accordan¢e with
IEC 61966-2-1. The back side of each line area shall have no images, in order to prevent the colour |change
caused|by the penetrated colorahts through a substrate in the evaluation of duplex print sets. Apprppriate
arrangements of line componénts for the front side and back side to measure colour changes only cafised by
coloraijt bleeding of line.images shall be taken into account for duplex print sets.

“Vector graphics” shall’be selected for input data of all colour patches and line components. A sample test
chart can be down}eaded via the following ISO website: https://standards.iso.org/iso-iec/22592/-3/eld-1/en.

7.3 ateirresistance test method

Test prin all be prepa s preparation pre S :
print using the first and second test charts described in 7.2 for both sides shall be printed to measure colour
changes for the patches. Another sheet of duplex print using the latter test chart described in 7.2 for both
sides shall be printed to measure the change in line reproduction.

2 pe prep 2Ja arals l‘ll pDIrep Il. oced 2 pe ". e 4 A nee 0 dupleX

NOTE The test results for a front side and back side are not always the same due to the effect of the difference in
the surface property of a substrate, fusing or drying conditions of colorants, etc.

A droplet of 0,1 ml deionized or distilled water shall be applied to each colour patch of checkerboard
pattern placed on a flat plate at ambient temperature. After allowing this drop to stand for 60 s, the droplet
on the patch shall be removed by placing a piece of laboratory tissue backed by a rigid support of larger
than (2,0 x 2,0) cm?. Total of 50 gram-weight/cm? including the support is further applied on the tissue
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immediately after the tissue is placed. The weight and tissue shall be removed from the patch after 60 s. The
patch shall be maintained for another 24 h in a laboratory condition until the water droplet is sufficiently
dried. The laboratory condition shall be between 20 °C and 30 °C and between 30 % RH to 60 % RH. Colour
measurement shall be carried out around the centre of the area where a droplet was permeated.

7.4 Evaluation

Colour reproduction shall be measured in terms of CIELAB L* a* and b* under the conditions in 5.2. Changes
in the colour reproductions caused by the water exposure shall be evaluated in terms of the CIEDE2000

colour

For evd
colorar

Linere
K shall
respec

difference, AE as defined in ISO 13655:2017 Annex K, both for simplex and duplex print sets.

Tuations of a duplex print set, colour changes in the blank iImage on the back side caused by pen
t from front side to back side shall be evaluated visually.

productions for the 2 dot and 5 dot lines for the horizontal and vertical directions of primary c
be evaluated in terms of the line width and blurriness defined in ISO/IEC 24790:2017,-5.3.3 an|
fively. Difference in the line width and blurriness values after water exposure shallbe evaluatg

for sinplex and duplex print sets. Change in the line reproductions for the primary)celours of C, M

shall b

e evaluated visually.

7.5 Reporting

Values

of AE, for all the colour patches, changes in the line width and blurriness values for K line el

and viqual changes in the line reproduction for the line elements of C, Myand Y shall be reported.

8 Abrasion resistance

8.1 Test chart for abrasion resistance

Solid p

htches of cyan (0,255,255), magenta (255,0,255), yellow (255,255,0) and black (0,0,0) in sRGB

code specified in IEC 61966-2-1 shall be printed either on the front side or back side of a sheet of su
under the print preparation procedures specified in Clause 4 of this document. Users may design an

layout

Either

f the patch size for each colour meets the requirement for their test equipment.

‘vector” or “raster” graphics modg, as appropriate for the usage case assumed, may be seled

input data of all colour patches if the mode selected is described in the report.

The op
from b

posite side of each patch.shall have no images to prevent the colour change caused by show-t
hck side.

8.2 Test equipmentand settings

The test equipmentescribed in ISO 18947-2:2021, Clause 5 shall be used. Test procedure shall fol
requir¢ments intSO 18947-2:2021, Clause 7.

The tedt conditions for FR-2 shall be as follows:

btrated

lour of

5.3.5,
bd both
[ and Y

ements

colour
bstrate
y patch

ted for

hrough

ow the

— forlce-on contactline: 2 N;

— reciprocal frequency: 30 cycle/min;

— lin

— nu

e speed: 12 cm/s;
mber of rubbing cycles: 50 cycles.

The test conditions for the Sutherland rub-tester shall be as follows:

— pressure: 0,69 N/cm?;

— reciprocal frequency: 43 cycle/min;
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e speed: 8,2 cm/s;

mber of rubbing cycles: 50 cycles.

8.3 Test sample and arrangement

The solid patches of cyan, magenta, yellow, black on both front and back sides shall be evaluated.

Abrasion between a colour patch and a colour patch as well as a colour patch and a blank substrate shall be
evaluated for each solid colour patch in a duplex print set. In the former case, the same solid colour patch as
that sub]ected to the evaluatlon shall be used asa rece1v1ng layer In the latter case, a blank substrate of the

same
Colour

A mini
measu

changes caused by the abrasion test shall be evaluated in terms of AE,.

mum of two measurements shall be carried out under each condition. The average value
‘ements shall be calculated.

[t can He difficult to accurately measure the colour change of the abraded target due to/non-uniform al
or smudge patterns. To reduce the variability of the measurement, the largest-aperture available
densitdgmeter or colorimeter shall be used. An average of multiple measurements at various locations|
the abrfaded area shall be used.

8.4 Reporting

Colour

9 Sc

changes in terms of AE shall be reported for all colour patehes under the two kinds of receiving

ratch resistance

9.1 Test chart for scratch resistance and test samples

Solid p
code d
conditi
the req

htches of cyan (0,255,255), magenta (255;0,255), yellow (255,255,0) and black (0,0,0) in sRGB
efined in IEC 61966-2-1 shall be printed.on the both sides of a sheet of substrate under the p
ons specified in Clause 4. Users may/design any patch layout if the patch size for each coloul
uirement for their test equipment:

int set.

of the

prasion
for the
within

layers.

colour
rinting
meets

Either the “vector graphics” or “raster graphics” graphics modes, whichever is appropriate for the usalge case

assume

The op
throug

The so
and ba

d, may be selected for input'data of all colour patches if the mode selected is described in the

posite side of each patehshall have no images, in order to prevent the colour change caused by
from back side.

id patches of ¢yan (0,255,255), magenta (255,0,255), yellow (255,255,0), black (0,0,0) on bot
k sides shallbe’evaluated both for simplex and duplex print sets.

report.

F show-

h front

the penc11 on the sample surface shall be from O 5 mm/s to 1 mm/s At least 7 mm shall llnearly be drawn
along the surface of the sample by the pencil.

In the case of the heavy load of (7,35 * 0,15) N, some substrates are not durable enough for the scratch
resistance test described in this document. In such samples, a lighter load of (4,0 + 0,1) N can be used.
Comparisons shall only be made among the test results with the same loads. The load used in a measurement
shall be described in its test report.
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