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Foreword

ISO (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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Processless plates represent a simple way to prepare plates in prepress. Once a plate has been imaged,
it is mounted directly on the press where the plate coating is removed on start-up of the press. This
approach eliminates the plate processor, associated chemistry, energy required to power the processor,
water, and waste from plate preparation.

Perceived benefits of processless plates include ease of use and improved speed of production compared
to traditional plate preparation systems since there is no need for a plate processor or finishing unit.
Processless plates are mounted directly on press once imaged. Since costs associated with processors
and| finishing units, including developer and cleaning solution, time and labour are eliminatdd, printing
usimg processless plates is perceived as a low-cost method.

The unique characteristic of processless plates is on-press development. After the’exposyre process
by fomputer to plate (CTP) exposing equipment, the non-image area of the photosensitive layer is
phypically removed along with the ink and the fountain solution of the press.

Thg removal procedure is as follows.

— |When the press is started, fountain solution and ink are applied.'The fountain solution|permeates
the unexposed (non-image) area of the photosensitive layer. The.unexposed photosensitive layer is
then peeled from the base material by the viscosity of the printing ink.

— | This peeled photosensitive layer is finely dispersed intoithe ink which is discharged on paper from
the press in the usual way. Parts of the peeled layer arealso discharged into the fountain solution.

© IS0 2021 - All rights reserved v
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INTERNATIONAL STANDARD 1SO 24487-1:2021(E)

Graphic technology — Processless lithographic plates —

Part 1:
Evaluation methods for characteristics and performance

1 [Scope

Thif document applies to processless lithographic plates and specifies evaluation mgthods for
lithpgraphic plate characteristics, on-press development performance, usability andprint imfage quality.

It specifies measurement conditions for materials and equipment and provides guidelimes for the
seldction of suitable processless lithographic plates by a printing organization and requirgments for
conjparative assessment tests.

The assessment of waterless lithographic plates is out of scope of thissxdecument.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conftitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenceddocument (including any amendments) applies.

1S0|2846-1, Graphic technology — Colour and transparency of printing ink sets for four-colour|printing —
Partl 1: Sheet-fed and heat-set web offset lithographic printing

1S0|12647-2, Graphic technology — Pragess control for the production of half-tone colour separations,
propf and production prints — Part 2: Offset lithographic processes

ISO|13655, Graphic technology — ‘Spectral measurement and colorimetric computation for graphic arts
images

3 |Terms and definitions

For|the purposes of\this document, the following terms and definitions apply.
[SOJand IEC maintain terminological 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/

31

processless plate

plate loaded directly on to a printing press following exposure without any intermediate processing
step other than mechanical processes such as plate punching and bending

Note 1 to entry: Intermediate processing steps typically include plate development, cleaning, fixing (or
desensitization) and other treatments

Note 2 to entry: Strictly speaking, these plates are 'processed’ on press using the press fountain solution and ink.

3.2
pre-dampening amount
fountain solution amount used to wet plates prior to printing

©1S0 2021 - All rights reserved 1
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3.3

pre-inking amount
ink amount applied to plates prior to printing

4 Test procedure

4.1 General

Printing machines in use today differ in physical structure, fountain technology and ink delivery
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Fion between performance of different processless plate technologies.

fions have been chosen to control key factors that have an impact on processless pl
ce.

ries of testing are anticipated by this document.

lual test: testing by a printer who wishes to choose the most suitable plate for his purp
[ this category of test, the production methods and materials used fortesting should be th

rative test: scientific testing to allow the performance of printing plates to be compd
another and for this category, the testing requires theuse of specified test materials
s which in some cases may be specified by the press ar plates manufacturer.

icitly indicated, requirements shall be applied to beth testing categories.

environment
Fature of the printing room shall be 24 °€ +2 °C.

e humidity of the printing room shatl'be (55 + 10) % RH.

P imaging

ates shall be prepared to-include the following content. Additional inked content shal

st form with a“set of rectangular or square patches shall be prepared comprising: a §

(100 %) pa
in each prg
image are

The plate image area

tch in each precess colour, and patches of intermediate tones from 10 % to 70 % tone v
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are imaged. An example test form is shown in Figure 1.

NOTE 1

minimum spacing of patches is required to allow visual assessment of toning between printed elements.
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100 % 70 % 50 % 10 % 0 % (Clear area)
1S0 24487-1:2020
- Processless

1S0 24487-1:2020
Processless

I 1S0 24487-1:2020
I Processless

E (9]

Key
A |preferred printing direction

Figure 1 — Example CMYK test form

The test form should be imaged in several positions and with different orientations. When priented in
the[press direction, it shall be aligned with the preferred.printing direction as indicated.

NOTE 2  Where a subset of the process inks is to be tested, not all plates need to be imaged. For example, to test
the performance with cyan ink, only the cyan plate needs to be imaged.

The plates shall be exposed as recommended by the manufacturer for optimum image sen§itivity and
shopld be adjusted to ensure that the halftene dot area on plate corresponds to patch tone vhlue.

When printing is not 4-colour (CMYK); for example monochrome printing or printing of spot inks or
varhish, a test chart comprising the-set of process colours generally used in print productipn shall be
usefl.

Where abrasion resistance tests are to be performed, a monochrome test form comprising seven
setg of the patches shall be'imaged. This test is generally performed on the black plate, byt the same
monochrome image mxdy also be used to image the cyan, magenta or yellow plate. An example of a
suitlable test form is-shown in Figure 2. Sets of patches shall be separated sufficiently to allofw abrasion
resistance testingte be performed on one set without affecting any other set.

Thi} test forinymay also be used when testing chemical resistance.

©1S0 2021 - All rights reserved 3
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< m
Key
A preferrgd printing direction
B  abrasiopn direction

Figure 2 — Example abrasion resistance test form

When priffting CMYK, all test forms shall be prepared and printed to meet the requirementp of
ISO 1264732 with the exception of the tone value increase which should*not be adjusted from|the
natural behaviour of the printing press. Additional content necessary for process control should be
added as r¢quired. The reference paper type that is closest to the paper actually used for printing shall
be identifi¢d and reported. When comparative testing is performed,a half-tone screen ruling of 60 gm1
(approximately 150 lines per inch) should be used.
4.4 Pre-{dampening amount

The pre-dampening amount should be as small as possible and shall be no greater than the recommenfded

value from

4.5 Pre-

The pre-in
vendor.

4.6 Ink

When indiy
the inks us

When com

For the ev

the press vendor.

inking amount

king amount shall be set to the recommended value from the plate manufacturer or p

selection

ridual testing isperformed to determine whether the plate is suitable for a printing operat
ed for testing)should be the same as are typically used for production.

parativetesting is performed, inks conforming to ISO 2846-1 shall be used.

hludtion of resistance to toning, a low viscosity and low tack ink with a large conten

varnish sh

€SS

ion,

t of

bld be used.

Details of t

NOTE

he inks used shall be reported.

Low viscosity and low tack inks show more differences when comparing processless plates.

4.7 Substrate selection

When individual testing is performed to determine whether the plate is suitable for a printing operation,
the substrates used for testing should be the same as are typically used for production.

When comparative testing is performed, paper for the appropriate ISO 12647-2 printing condition shall
be used. Where possible, an environmentally friendly paper such as recycled paper and FSC certified
paper should be used.
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Details of the substrate used shall be reported.

4.8

Fountain solution

When individual testing is performed to determine whether the plate is suitable for a printing operation,
the fountain solution used for testing should be the same as are typically used for production.

When comparative testing is performed, a fountain solution recommended by the press manufacturer
shall be used. Where possible, an environmentally friendly fountain solution should be used. A list of
fountain concentrates tested by Fogra and approved by the printing press manufacturers is given in
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tion of the fountain solution shall be made as recommended by the printing press manuf

fountain solution and dilution amount used shall be reported.
Press preparation and control

1 Press preparation print run

number of sheets required for plate development depends on-the press condition whej

1 be prepared. The first set shall be used for a press preparation print run of at least
ing which ink key settings are established and the second-set shall be used for the test pr

ing the press preparation press run, the press settings should be established according {
plate manufacturer's recommendation. The blanket shall then be washed and dried
es to be tested are fitted to the press and the testing begins.

E The start-up procedure according to,“the plate manufacturer’s and the press ma
mmendation can be different for each press or plate.

press shall be adjusted to achieve.the printing aims within the deviation tolerances as s
12647-2 for the solid cyan, magenta, yellow and black process colorants and all patches
variation tolerances.

mting speed shall be the.speed generally used for print production or a standard

bmmended by the press manufacturer. Press speed shall be reported.

r press parametérs’such as fountain solution cooling temperature, ink roller cooling te
ket, water supply system, slip ratio between fountain solution rollers and impressio
hld be operatéd’as recommended by the press manufacturer. In cases where the press
erently fremi that recommended by the manufacturer, the differences shall be reported.

ere available, press manufacturer recommended programs for processless plates
. WWhere no such recommendation exists, the same press condition as is used for pri

con

ventional plates shall be used

acturer.

n the print

starts and can vary by more than a factor of two. To avoid this problem, two sets of idenftical plates

300 sheets
int run.

o the press
before the

hufacturer’s

pecified in
are within

setting as

mperature,
h throw-in
s operated

should be

]llting using

All settings and materials necessary to repeat the result of the press preparation print run shall be
reported.

4.9.

2 Reference printing aim values

A set of sheets shall be selected from the end of this press preparation print run that are within the
specified tolerance and shall be measured to establish reference aim values for all coloured patches and
for the unprinted substrate.
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4.10 Printing method

Using the printing procedure recommended by the printing press manufacturer or, when individual
tests are performed, by the standard printing method used by the printing operation, approximately
100 sheets should be printed after on-press development is observed by the press operator to be

complete.

NOTE

spacing between plate and blanket cylinder, balance between water and ink, and blanket freshening.

Printing procedures include adjustment of ink roller and dampening roller settings, adjustment of

Where assessment of toning, chemical resistance and press stop-and-restart is performed, additional

prints shall
before stoj
stopped fo

The press
The best re
recommen

The last 30

The last 3(
the restart

4.11 Plat

The perfor

prepared and placed next to the press during a previous prifit Tun as is often done.

In order to
to typical 1

Where conjparative testing is performed, the lighting condition of ISO 3664 P2 should be used.

Plates for t

5 Assesq

5.1 Gen

The follow
accordancg

q

J

NOTE

Examples

be made as follows. Print an additional I 00U Sheets using the standard printing proced
pping the press. The last 30 sheets before stopping shall be collected. The press shal
" one hour. The press shall be restarted and at least 100 additional sheets printed,

Ktate during the period where the press is stopped can affect the stop-andsrestart test
sult can be different for each press or plate type and so where they exist, the'mianufactur
dations for press stop-and-restart should be used.

sheets collected before the press is stopped are used to evaluate toning performance.

sheets collected before the press is stopped, along with sheets<70 to 100 printed follow
are used to evaluate chemical resistance and stop-and-restartperformance.

e exposure to light
mance of some plates is affected when exposed te light. This can happen when plates

test the effect of light exposure on the plates,‘a set of plates shall be produced and expa
ressroom lighting for a period of 1 h.

his test should be new and stored in a dark place before the test begins.

sment methods

bral

ng test methodsare designed to evaluate processless plates. Measurements shall be mad
with ISO 13655. ISO 3664 viewing condition P2 should be used for visual assessment.

ome ofitheSe test methods can also be used to evaluate standard process plate properties.

freporting of results are shown in Annex B.

ure
be

ing.
ers'

ing

are

sed

5.2 On-press development

5.2.1 Number of sheets required for on-press development

Figure 3 shows the typical relationship between the number of sheets printed and the CIELAB colour

change for

NOTE

each region of the plate.

the processless plates, and can depend on the start-up condition of the press.

The curve shapes shown in Figure 3 can vary significantly from one press to another, can depend on
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colour change of intermediate tones
colour change of non-image area

Figure 3 — Typical colour coordinates and tone values by number of sheets

press shall be started, and the colour of regions 1,2 and 3 shall be monitored until:

the colour of regions 1 and 2 match the printingaim values established in 4.9.1 to within th
tolerances of ISO 12647-2,

no ink is visible on the non-image area (region 3), and

the colour of the unprinted sheetntatches the reference (see 4.9.1) to within the variatio
specified in ISO 12647-2.

set of sheets printed fromSthe time the press is started shall be numbered and the shd
bre all conditions are met'shall be identified. The number of this sheet is defined as the
bts required for on-pressdevelopment.

hils of how to printand measure the sheets are provided in Annex A.

2 Assessmient of non-image area

pssmentof the non-image area provides an indication of the effective removal of the pho
r. TheZ/maximum density of the non-image area generated during the on-press develop
ctsthe toning in the printing press and the quality of the prints and provides a mea

evariation

h tolerance

et number
number of

osensitive
ent period
bure of the

eff

— £ 1 1 -
CLIVCIICSS U UITFPICsS S UCVEIUPIIICTIIL.

Sheets shall be assessed by visual inspection using a loupe to ensure that no ink is visible on the
unprinted region. Care shall be taken to check that the edges of the printed region are sharply defined
with no residual ink beyond the edge.

The number of sheets required to reach the point where the printed matter does not have any visible
ink shall be recorded along with the maximum CIELAB76 colour difference between the print area and
the unprinted substrate colour on any of the sheets printed from the time the press is started.

When the ink spreads over the entire surface of the plate, excess ink contaminates the printing press
and can cause various quality failures. The maximum ink density in the non-image area provides a
measure of the effectiveness of on-press development.
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vered with ink

ith ink remaining only on halftone dots
Figure 4 — Fountain solution and ink spread

hows the steps in the formation of the non-image area. The exposed“plate is comple
fountain solution and is then covered by ink which removes the nen<image region to lg

the non-image area.

sheets from the press preparation print run (see 4.9.1)shall be measured at multiple 1
ea positions on the sheets. The mean value of these measurements shall be recorded as

be calculated and recorded as the expected maximum paper colour variation.

he mean value calculated. The maximum celour difference between all measurements of]
his mean value shall be calculated. This.maximum colour difference should not exceed
aper variation by more than 0,2 AE ;. Details of this procedure are given in Annex A.

leasurement variation can be as muchas AE,, + 0,2.

sessment of solid area

tle provides a meagure of the effectiveness of on-press development.

of solid areas_shall be measured, and the number of sheets printed before a stable coloy

tolerance specified in ISO 12647-2.

tely
ave

bady to print. When printing ink should only remain on the image'area and no ink should be

on-
the
ean

pasurements of the non-printing area of selected sheets from subsequent print runs shall be

the
the

r of sheets printed before the point where the ink is evenly distributed on the plate with no

ris

nll be recordéd*The printing colour shall be considered stable when the variation in coloyr is

ection of the sheets shall be performed and any non-uniformity in the solid tones shall be

Reference print samples are collected from the press preparation print run and comparison is

performed

against that.

Details of the assessment of the solid patches are given in Annex A.

5.2.4 As

sessment of intermediate tones

Effective and consistent printing of intermediate tones is a measure of print quality and so effective
removal of the photosensitive layer around halftone dots in the intermediate tone area provides an
effective measure of on-press development.

The tone value of each of the intermediate tone patches shall be measured and the number of sheets
printed before a stable printed tone value is reached for all intermediate tone patches shall be recorded.
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Visual inspection of the sheet where stable printing density is reached shall be performed and any
nonuniformity in intermediate tones shall be recorded. Inspection of dot formation in intermediate
tones shall be performed using a loupe and any missing or malformed dots shall be noted.

Details of the assessment of intermediate tones are provided in Annex A.

5.3 Abrasion resistance

This test provides an indication of abrasion resistance of the plate surface. Abrasion resistance as
described here is a qualitative test for cases where plates are rubbed agamst each other or the edge

of p
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lowing rubbing of the plate, a visual inspection of the plate shall be performed and a

g

asion can occur, for example durmg plate feedmg, sortmg, shlppmg, and transportatlo
lates from a plate making site to a printing site. Plate abrasion reduces the print image’q

5 document specifies a rub test using a commercially available nylon nonwoven fabric to
shape and extent of abrasion generated in practical situations. A nonwoven fabric, si

m|
d for the surface of the 3M™ Scotch-Brite™ General Purpose Scuff Sponge, 74411, should lt

rub test is generally performed using the black printing plate after the abrasion resi

exposed plate is rubbed with the nylon nonwoven fabric in the'direction shown in Fig

2 print run.

of a stack
hality.

reproduce
ilar to that
e used.

Stance test

ure 2. The

of the nylon nonwoven fabric should be approximately 300mm x 30 mm. A weight is placed on a

hge covered by the nylon fabric to ensure a pressure on/the plate of 0,1 kPa and the sut
e is rubbed once in one direction over one set of blackpatches. The test shall be repeat
he black patches increasing the pressure by 0,1 kPa<each time so that the last set of pa
ssure of 0,7 kPa applied.

E kilopascal (kPa) = 101,97 kg force per metre'squared kgf/m?2.

rded. The plate shall be used for a prifitrun until on-press development is complete. Fol
t run, the printed black patches in the region of the plate area rubbed shall be comparg
ted black patches that have notpeen rubbed and any differences noted.

Resistance to toning

evaluation of the resistance to toning by ink stain and paper dust for processless plat
bcts. The first is the-tening of non-image area within the sheet and the other is the ton

he sheet. When on-press development is completed and the print quality is confirmed,

blai

ket and impréssion cylinder before print production. In order to make toning effects ea

face of the
bd for each
‘ches has a

hy damage
owing this
d with the

es has two
ng outside
clean the
Kily visible,

low|viscosity and Tow tack ink should be used. The graphics region of the test image should be included
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any

is evaluation.
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dlfferences noted.
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#'st run and

3M™ Scotch-Brite™ General Purpose Scuff Sponge 7441 is an example of a suitable product available commercially. This information is given for the

convenience of users of this document and does not constitute an endorsement by ISO of this product.
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of non-image area within sheet.
of strips at outside of sheet.

Figure 5 — Examples of defects

1spection. As shown in Figure 6, pieces of-paper about 20 mm wide should be placed on
sponding to the region outside the sheép on the blanket, printing pressure applied and
cylinder rotated several times. The\impression cylinder is then removed and the piece
cted for inspection. One side of thepaper has transferred toning from the blanket and
has transferred toning from the impression cylinder.

these paper strips shallnbe assessed visually and by taking the average of 9 co
bay as for the non-infage area or the solid area when the reference themselves has a st

strips should be pesitioned such that they include the area where the toning is gener
bable.

h for assessnient of toning on these paper strips shall be based on criteria generally used

nt of dampening solution is too small, toning can increase, so it is necessary to print usin

ted
the
the
s of
the

our

ents distributed evenly(along the strip and comparing to the substrate reference colour in

Qin.
ally

for

P

appropriat

e@amount of dampening solution.
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Key
C1 [plate cylinder

C2 [blanket cylinder

C3 |impression cylinder

W1 |blanket width

W2 |plate width

W3 |substrate width

S |substrate

TS |white strip for toning

T1 |inner toning from blanket\side

T2 |outer toning from impression side

Figure 6 — Method for toning assessment

5.5/ Chemical resistance

Conoral

5.5

ury

These tests should be used to evaluate plate cleaners and other cleaners that can come in contact with a
plate, for example blanket roller cleaner and dampening water roller cleaner.

According to the standard printing procedure of each printing machine, including adjustment of the
balance between water and ink and blanket cleaning, a print run shall be conducted where at least 100
sheets are printed following the point where on-press development of the plates is complete. A set of
sheets shall be selected from this set of 100 sheets.

The plates shall be de-curled and the rub test or drop test described below performed.

Following the rub or drop test and inspection, the plates shall be refitted to the printing press and at
least 100 further sheets should be printed. This set of sheets shall be compared with the set printed

©1S0 2021 - All rights reserved 11
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before plate cleaning and any degradation of the print quality noted, especially in the intermediate
tones. Any variation between sheets 10 to 20 and the last 10 sheets of this set of sheets shall be noted.

Details of these procedures and examples of assessment results are provided in Annex A.

5.5.2 Rub test

The plates are cleaned with a chemical cleaner and sponge. Where the cleaner, sponge and cleaning
method (cleaner amount, dilution, and other details) are recommended by the plate manufacturer,
these shall be used when comparative testing is performed, otherwise the cleaner may be selected by

the printer,

A recomm
surface of |
the cleaner

Following f

of the platd
NOTE i

Details of 4

5.5.3 Dr

One or mo
plate shall
dampening

A dropper
tested on 4
stand on th

Following {
the plate ir

bnded cleaning method is to apply the cleaner to the sponge and rub back and forth lon
plate 10 times with sufficient force to clean the plates. The plates are left for about 1)min
wiped off.

image area should be recorded.
or some plates, discoloration can occur without affecting the printing behaviour.

he cleaner, sponge and cleaning method shall be reported.

pp test

e cleaners that are used daily in the press room andythat can come into contact with
be tested using the drop test. For comparative testing, the blanket roller cleaner and
water roller cleaner recommended by the pressntanufacturer should be used.

pipette with a drop size of around 0,1 ml shall be used to place a drop of each cleaner t
set of intermediate tones patches on théprinting plate. These drops should be allowe
e plate for 60 min before any remainingfluid is gently removed.

he drop test, any degradation in-theprint quality shall be recorded and any discoloratig
hage area should be recorded.

he plate cleaning, any degradation in the print quality shall be recorded and.any discoloraf

the
and

—

on

the
the

be
 to

n of

Details of the cleaners used shall bereported. Any variation between sheets 10 to 20 and the lasf 10
sheets of this set of sheets shall be(noted.

5.6 Plate performance for'stop and restart

Only in-shget toning is performed in this case.

The set (sgt A) of 30 print samples made after on-press development is complete and before the press
was stopp¢d and“the set (set B) of sheets numbered 70 to 100 printed immediately following resfart
shall be compared.

Visual evaluation shall determine whether the Intermediate tone patches are the same for poth sets of
print samples and whether non-image areas or graphics area of the test chart have any toning.

The colour of each patch on both sets of sheets shall be measured and the average colour for
corresponding patches on set A of sheets calculated. The difference in colour AE,; between this average
and each patch of set B shall be calculated and the average and maximum value reported.

Details of this procedure are provided in Annex A.

6 Reporting requirements

User should report the test conditions and the test results as described in the relevant clause of this
document.

12 © IS0 2021 - All rights reserved
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The report should state that the tests were conducted according to ISO 24487-1 and should provide a
list of the tests performed.

An example of one method of reporting is shown in Annex B.

In order to ensure effective communication of the evaluation results, these may be classified into
different quality bands. Where this is done, the method of classification should be clearly specified.

An example of one method is shown in Annex C.

©1S0 2021 - All rights reserved 13
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Annex A
(informative)

Examples of measurement method and results

A.1 Printingmethod

The figure below shows one method that produces the set of printed samples required for evaluation of
on-press development, stop and restart, toning and chemical resistance.

In the case

Stop press
Start On-press (unless toning, chemical Stop Restatt Stbp
press development  regjstance or stop-and- press press press
complete restart tests required)
~100 sheets 1 000 sheets 1 hodr 100 sheets
Exposedplatgs | @ f————————f¢——— ¢ ——————— Sy ——— >
mounted on ‘ 100+ ‘
press T
H
|
I
Unprinted :
sheet I
|

of chemical resistance tests, it can be more convenient to use the abrasion resistance ftest
form rathef than the CMYK Test Form shown here. This test form may be printed in a $§eparate printfrun
using a single ink or incorporated in the black plate image.

Monitor colour of each Compare the colour of Compare the average colour of
region to determine when non-image area of printed each patch before the press is
on-press development is sheets with the colour of stopped with the average colour

complete an unprinted sheet following the press restart

Figure A.1 — Printing of sheets

A.2 Asse¢ssment of hon-image area

A.2.1 Mg

A.2.1.1 C(alculation of paper reference colour and reference colour difference

thod

v

For a set of at least three sheets printed towards the end of the set of sheets printed during press
preparation (see 4.9.1), divide the non-image area into nine roughly equal regions and measure the
CIELAB colour of the centre of each region as shown in Figure A.2.

14
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The mean value of all measurements of all these sheets is the paper reference colour and is calculated

as shown in Formula (A.1):

X Laby;
LabREF = A.l
n
where
Labp——is-thepaperreferencecolous;
Labij is measurement j (j = 1-9) for sheet i;
n is the total number of measurements (9 x number of sheets).
For|each of these sheets, calculate its mean colour value as shown in Formula (A%2).
> Lab i
Labg, =— A.2
whgre
Labg, is the mean colour value for sheet n;
Lab; are the nine measurements at different points of the sheet as shown in A.2.
Calgulate the maximum CIEDEab colour difference\bétween the mean colour value of each sheet and the
paper reference colour. This value is used s the reference colour difference (AEabppr). See
Formula (A.3):
AEabppr =max (CIEDEab(Labgpyr —Labg, )) for all n sheets. A3
f |
| |
A N A I € )
! l
! J
_________ R
| |
o~ [ - | -
A ) )
| I
| |
_________ e it EEE R,
! I
~ | ~ ! ~
7y b gy 1 (9)
= | ~ : =
! I
|
H |
Figure A.2 — Selection of nine measurement points in the non-image area
© IS0 2021 - All rights reserved 15
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A.2.1.2 Assessment method

For each printed sheet from set A, divide the non-image area into nine roughly equal regions and
measure the CIELAB colour of the centre of each region as shown in Figure A.2. For each sheet, calculate
the mean value of these nine measurements (sheet colour) as shown in Formula (A.4):

LabAn =

where

ZLabj

A4

LabAn
Lab i
Calculate t
as shown i

AEabS

where AE(

The sheet §
a)

exceed

AEabx

and

b) thein-

more t

AEab,

Sheets sha
with no me

A.2.2 Ex

is the sheet colour of the nth sheet from set A;
are the nine measurements at different points of the sheet as shown in subclause‘A.2.

he maximum colour difference between all measurements for the sheet andithis mean va
h Formula (A.5):

=max| CIEDEab(Lab , —Lab; ) |

bs is the in-sheet colour difference.

hall be declared to have no measurable toning when:

the colour difference between the sheet colour (Lab,,) and.the reference colour (Labggr) does

the reference colour difference (AEabggr) by morethan 0,2 CIEDEab. See Formula (A.6):
[Sn = CIEDEab(LabAn ,LabREF ) < 0,2 + AEabREF

Sheet colour difference (AEabg) doeS§ not exceed the reference colour difference (AEabgg
han 0,2 CIEDEab. See Formula (A.7):

<0,2+AEabggy

1 also be assessed tg énsure that there is no visible toning and any visible toning for sh
asurable toning shall be noted.

hample results

Table A.1 and Figure A.3 show the result for measurement of three sets of sheets using three diffe

sets of pla
developme]

fes a,.buand c. As can be seen from the table, the number of sheets required for on-p
nt for'set a is about 10, for set b is at least 100 and for set c is about 20.

lue,

A5

not

A.6

by

A7

pets

fent
€SS
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Table A.1 — Result of measurement of non-image area

Reference colour | Between-sheet colour | In-sheet colour
Plate set| Sheet difference difference difference Visual assessment
number
AEabggr AEabys, AEabg
10 0,40 0,08 No toning
20 0,36 0,08 No toning
a 0,42 -
56 022 566 Ne-tqning
100 0,30 0,05 No tdqning
10 14,42 1,70 Torling
20 2,52 0,31 Torling
b 0,42
50 1,81 0,16 Torling
100 1,45 0,29 Torling
10 3,87 1,52 Torling
20 0,56 0,06 No tdning
C 0,42
50 0,20 0,11 No tdning
100 0,37 0,07 No tdning
Y
5
45 == al
4
35 )‘ —=— a2
3 \\ ——bl
2,5
\ == b2
2
1,54 \ \\ == cl
) \

)s L == C2

Key
X |sheet number

Y AE,, colour difference

al plate a AE,, colour difference between sheets
a2 plate a AE,, in-sheet colour difference

bl plate b AE,, colour difference between sheets
b2 plate b AE,, in-sheet colour difference

cl plate c AE,, colour difference between sheets

c2 plate c AE,, in-sheet colour difference

Figure A.3 — Toning assessment comparison
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A.3 Assessment of solid area

A.3.1 Method

A.3.1.1 Determining aim values and tolerances

Referring to ISO 12647-2, identify the closest matching reference print substrate category to

the

substrate to be used to test on-press development. Identify the CIELAB coordinates for solid black,
cyan, magenta and yellow for this print substrate. These are the colour aim values that should be used

for testing:

— the deyiation tolerance is 5 AE,, for black, and is 3,5 AE,,, for cyan, magenta and yellow;
— the variation tolerance is 4 AE_; for black, cyan and magenta and is 5 AE_, for yellow.

Number sheets in set A in printed order from 1 to n where ‘n’ shall be 100 or more and should be !
For the highest numbered sheet measure the colours of the solid areas. These shall be recorded as
reference dolours and should be within the deviation tolerance of the colour aim values.

A patch colpur is deemed to be stable when the CIELAB colour on the sheet and-oni 10 subsequent sh
are within|the variation tolerance from the reference colours.

A.3.1.2 ssessment method

Starting frpm the highest sheet number, measure all patches until one patch is not stable and req
sheet number. From that sheet number and higher check this sheet and subsequent sheets and iden
the first sheet with no toning (see subclause A.2).

Record thip sheet number as the number of sheets reguired for on-press development of solid co
patches.

Sheets shall also be assessed visually to ensure.that patches are uniform and any visible non-uniforr
for sheets yith stable colours shall be noted.

A.3.2 Example results

00.
the

pets

ord
tify

our

nity

Table A.2 dnd Figure A.4 show ancexample of the assessment of the solid area. In this example, wihen

patches bgcome stable, almost-all“samples have good uniformity on solid colours, however pla
samples shiow significant motthing.

fe C
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Table A.2 — Result of measurement of solid area

CIE DE ab measurement for solid areas

Deviation Variation
Plate a Plateb Plate c Plate d Plate a Plate b Plate c Plate d

1 87,3 31,8 63,1 35,8 0,1 1,6 1,8 2,3

10 29,5 1,1 80,0 4,0 13,0 0,7 2,1 3,3

20 2,7 0,6 28,3 3,0 0,5 0,2 4,0 1,3

30 1,7 0,5 11,1 2,5 0,8 0,2 1,3 1,0

40 1,4 0,6 5,3 2,1 0,5 0,1 0,4 0,6

nfu}rfs;r 50 1,3 0,5 2,9 1,7 0,4 0,2 ;2 0,4
60 09 0,7 1,9 1,7 0,4 0,1 072 0,2

70 0,6 0,6 1,2 1,1 0,4 0,1 0,2 0,3

80 0,3 0,6 0,9 1,0 0,3 0,1 0,2 0,3

90 0,2 0,1 0,4 0,4 0,2 0,2 0,2 0,2

100 0,0 0,0 0,0 0,0 0,2 0,2 0,2 0,2

first sheet number where visual assessment was acceptable
18 6 70 9 18 6 70 9
©1S0 2021 - All rights reserved 19


https://standardsiso.com/api/?name=84f08bbbcaef00a0bde4e2ab52612c73

ISO 24487-1:2021(E)

NEEE
16 \
14 \
HE T pay

W IR =
i

T\ =
N\ B
\ o

S N OB O @

——

—— T T T
1 10 20 30 40 50 60 70 80 90 100 X

Key
X  sheet npmber
Y AE,
ad colour ¢leviation for plate a

bd colour ¢leviation for plate b
cd colour fleviation for plate ¢
dd colour ¢leviation for plate d
av colour yariation for plate a
bv colour yariation for plate b
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Figure A.4 - Solid area assessment comparison

A.4 Assessment of intermediate tones

A.4.1 Megthod

A.4.1.1 Deterimining aim values and tolerances

Referring taISQ 12647-2, identify the closest matching reference print substrate category tolthe
substrate to be used to test on-press development. Identify the CIELAB coordinates for solid black,
cyan, magenta and yellow for this print substrate and the tone value increase.

Where the tone value is 50 %, the deviation tolerance is 4 % and the variation tolerance is 4 % for black,
cyan, magenta and yellow.

Number sheets in set A in printed order from 1 to n where ‘n’ shall be 100 or more and should be 200. For
the highest numbered sheet measure the tone value of the intermediate tones. These shall be recorded
as the reference tone values and should be within the deviation tolerance of the aim values.

A patch colour is deemed to be stable when the tone value on the sheet and on 10 subsequent sheets are
within the variation tolerance from the reference tone value.

20 © IS0 2021 - All rights reserved
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A.4.1.2 Assessment method

Starting from the highest sheet number, measure all patches until one patch is not stable and record
sheet number. From that sheet number and higher check this sheet and subsequent sheets and identify
the first sheet with no toning (see subclause A.2).

Record this sheet number as the number of sheets required for on-press development of intermediate
tones.

Sheets shall also be assessed visually to ensure that patches are uniform and any visible non-uniformity
for sheets with stable colours shall be noted.

A.4{1.3 Example results

An pxample of assessment of intermediate tones is shown in Table A.3 and Figure A.5."In th|s example,
wheén patches become stable, almost all samples have good uniformity on intermediate tongs, however
platle c samples show significant missing dots.

Table A.3 — Result of measurement of intermediate tone

Tone value increase measurementfor intermediate tones
Deviation Variation
Plate a Plate b Plate c Plate d Plate a Plate b Plate c Plate d

1 32,1 32,4 31,9 30,8 0,0 0,0 0,0 0,0

10 32,1 32,4 31,9 30,8 0,0 0,0 0,0 0,0

20 32,1 32,4 31,9 30,8 0,0 0,0 0,0 0,0

30 4,6 28,3 31,9 30,8 3,6 2,1 0,0 0,0

40 0,8 0,4 31,9 30,8 0,7 2,1 0,0 0,0

dJheet 50 1,0 1,6 24,4 30,8 0,6 0,3 15,0 0,0
nymber 60 1,2 1,6 16,1 26,3 0,6 0,4 15,8 4,0
70 0,7 162 2,1 17,3 0,5 0,4 3,5 12,3
80 0,5 0,8 0,2 10,9 0,3 0,4 09 10,2

90 0,1 0,2 0,3 2,7 0,6 09 0,4 2,9

100 0,4 0,5 0,3 0,4 0,4 0,6 0,4 0,8

150 0,0 0,0 0,0 0,0 0,7 0,9 0,3 0,2

first sheet number where visual assessment was acceptable
35 45 100 90 35 45 100 90
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ad tone value increase deviation for plate a
bd tone vaJue increase deviation for plate b
cd tone value increase deviation for plate c
dd tone value increase deviation for plate d
av  tone value increase variation for plate a
bv tone vaJue increase variation for plate b
cv tone value increase variation for plate c
dv tone value increase variation for plate d

Figure A.5 — Intermediate tones assessment comparison

A.5 Assessment of plate performance for stop and restart
This assesgment uses the-sheets in sets B and C shown in Figure A.1.

For the non-image ‘area, measure its colour (CIELAB) and for each 10 % patch, measure its tone valug on
all sheets ih set B-and calculate the mean colour for all sheets in this set (mean B).

For the non-image area, measure its colour (CIELAB) and for each 10 % patch, measure its tone valué¢ on
all sheets in set C and calculate its mean colour for all sheets in this set (mean C).

For the non-image area and each 10 % patch, calculate the colour difference (CIEDEab) and tone value
between mean B and mean C.

The mean and maximum of this set of colour differences and tone value shall be reported as a measure
of the stop-and-restart performance of the plates.
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