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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

ISO 12647-1 serves to provide definitions, general principles, the general order and materials to be
covered in ISO 12647-2 to ISO 12647-9, the definition of the data, the measurement conditions, and the
reporting style.

This document relates to the subject of offset printing on coated metallic substrates and establishes
the printing requirements for the metal decoration market. This market includes metal boxes and
cans in which the printing is performed directly onto the white coated surface of the metal prior to the

formation of a container.

Thi
spe
incl
sub
ens
con
due
pro
tha

ude screening parameters (where applicable), the colours of the solids, thecgolour o
Strate, colours of intermediate tint values and the tone curve. Adherence to these values
ires that a grey which at the colour separation stage was composed-for a specifig
dition also prints as a grey colour when both proofing and printing. Remaining deviation
to differences in trapping can then be removed by adjusting the colouration within the
vided. This document also specifies test methods for those properties-of prints and their
are considered relevant for stable and reliable metal deco repreduction.

Typiically, the specified printing condition is defined through an International Color (

(IC
cold
tot

[) profile or the associated characterisation data set, both.of which relate the source d{
rimetrically defined printed colour. Such data can be derived from printing conditions (
he pertinent process standard of ISO 12647 (all parts).by industry trade groups or indivi

Primting on metallic substrates poses unique challenges. Sometimes, the metal surface is

wit
the

N an opaque white and then the coloured inks:are printed on top of the white coating. O
coloured inks are printed directly onto the metallic surface and the nature of the t

shininess, texture or polishing marks can.be observed and measured through the ink

metf
aw
doc
His
crit

and

cos
are

Thi
coa
of t

it w

1m

allic substrates are electrolytic tinplate (ETP), tin free steel (TFS) and aluminium, all d
hite coating or pre-printed with a.printing white ink before being printed with colourec
ument considers only the substnates, which are pre-coated with a white coating.

orically, there has been ne. consistency in the way that either the characterisation ¢
eria and limits for a satisfactory match have been provided. This has led to significant r

and time burden on the industry. This document therefore attempts to provide guidg
h by providing spécifications and associated testing procedures.

5 document defines requirements for printing offset on metallic substrates that have
fed with a White coating. Bare metallic substrates have not been included because of the
e specular and surface reflection requirements. Also, the grey nature of the substrate
ill always be restricted in gamut and difficult to manage. The industry does not print mu

ery.on bare metal.

5 document specifies aim values (or sets of aim values) and tolerances, for the primarny parameters
Cified in [SO 12647-1 for digital proof printing. Primary parameters that define a printing condition

the print
essentially
d printing
b from grey
tolerances
substrates

onsortium
ita and the
onforming
duals.

pre-coated
ther times,
are metal,
ayer. Most
oated with
inks. This

ata or the
pdundancy

inconsistencies in the evaluation of proofing systems for different, but similar, applicatfions, and a

nce in this

been pre-
complexity
means that
ch process

This document does not specifically consider the production of spot colours from a process printing
approach. However, such colours can be generated from such an approach and the tolerances should be
agreed between the buyer and the seller. Spot colour management is defined in this document to utilize
spectral data in an .xml schema defined by 1SO 17972-111 and 1SO 17972-4[2]. ISO 17972-4 includes
exchange specifications for spot colour characterization data to facilitate the communication of spot
colour data.
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Graphic technology — Process control for the production
of half-tone colour separations, proof and production
prints —

Part 9:

M
lit

1

1

Thi
colg
for

td i o . ff
hography

Scope

5 document specifies requirements for systems that are used to produce offset prints
ur reproduction on metallic substrates, which have been printed with.-a white coating. It

formed cans. Recommendations are provided with regard to apprapriate test methods asso

the
Thi
in 4
dec

2

The
con
und

ISO
syst

ISO
Par

ISO
Exp|

ISO
pro

be requirements.

5 document differs from the method used to produce an.offset print on paper or board in [
hat it considers the colour values of a typical whitéycoated metal substrate intendec
bration, using offset lithography and substrates that are independent of backing colour.

Normative references

following documents are referred toxin the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

TS 10128, Graphic technology ‘— Methods of adjustment of the colour reproduction of
em to match a set of characterization data

12642-1, Graphic technology — Input data for characterization of four-colour process
E 1: Initial data set

12642-2, Graphictechnology — Input data for characterization of 4-colour process printin
anded data_set

12647-1:2013, Graphic technology — Process control for the production of half-tone colour
bf and production prints — Part 1: Parameters and measurement methods

for process
s intended

flat printed sheet metal applications. It does not cover shaped or-pre-formed metal syich as pre-

riated with

50 12647-2
for metal

bir content
pplies. For
[s) applies.
a printing
brinting —

y — Part 2:

eparations,

ISO
and

production prints — Part 7: Proofing processes working directly from digital data

12647-7, Graphic technology — Process control for the production of halftone colour separattions, proof

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

ISO 15076-1, Image technology colour management — Architecture, profile format and data structure —
Part 1: Based on ICC.1:2010

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12647-1 and the following

app

ly.
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ISO and 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/

3.1
total print area
ratio of the area covered with ink to the entire area in an ink zone

3.2
characterjzation-data
set of tone values and associated colorimetric values that fully describe a given printing process

3.3
metal decpration
printing or} metals to produce a graphic image on the metal surface

Note 1 to enftry: The term does not exclude printing on metal for functional or promotional reasons.

3.4
spot coloufr
non-procegs colour that is used in addition to, or in place of, a process,célour and is normally applied
with a sinjie impression

Note 1 to enftry: When associated with a corporate product identity, a spot'colour is also known as brand colgur.

4 Requjrements

4.1 General

Digital datp files delivered for printing should be*accompanied by a digital proof print, a press proof
print, or arf OK print from a previous print runt

Press proof prints are test prints of the data files on a printing press which may serve as a reference for
subsequent printing. While most proofs-are digital proofs, for colour- or content-critical work therelis a
need for pifess proof prints with the saime setup as the production print.

4.2 Datq files and printing forms

4.2.1 Data delivery

Data delivg¢red for$ppuinting shall be in the colour formats CMYK or three-component and should be
exchanged|using.PDF/X data formats.

The intended printing condition shall be indicated. In case of PDF/X, the mechanisms provided by|the
specified data format shall be used.

In case of other data formats, a printing condition description, a characterization data set in accordance
with ISO 12642-1 and ISO 12642-2, or an International Colour Consortium (ICC) output profile in
accordance with ISO 15076-1, shall be communicated.

If the data are other than CMYK, the data shall be defined by colorimetric descriptions using an ICC
profile or another mechanism and an ICC CMYK output profile shall be included. The rendering intent to
be used for each data element shall be communicated.

If the characterization data or ICC output profile provided conflicts with the printing conditions
defined in this document, one of the methods defined in ISO/TS 10128 shall be used for data adjustment
prior to print production. The aims for process control should be taken from characterization data, if
agreed between all parties. Where this is done, densitometric tone values are not usually available and

2 © IS0 2021 - All rights reserved
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colorimetric tone values should be used. Further information on the relationship between colorimetric

and

NOTE

densitometric tone values can be found in ISO/TS 10128.

description, an ink set and a printing sequence.

A printing condition is defined here as a print substrate description, a colorant description,

ascreening

Quality control of the content of a print job prior to final production checks are recommended since
PDF/X conformance does not necessarily ensure a suitable image resolution or other production

dep

endent criteria.

Additional spot colours are allowed, however, this document does not make provisions for tolerances.

4.2

Thd
rep

For

ruling is 80 cm™1, the resolution of the plate setter should not be less than 1900 cm™1. For a g

sup

4.2

For
ran

NOT
moi
colo

NO1
fine

Scr
cm

Thd
fou

from 120 Ipi to 200 Ipi.

4.2

For

40 pm and should be within the range 20 um to 30 pm.

NO1I
spe

2 Printing forme quality

resolution of the plate setter should be selected to ensure that at least 150 tene’valu
Foduced.

a screen employing single half-tone cell modulation, for example, if the)intended nom

er-cell technology, it is possible to set the resolution to a smaller value.

3 Screen frequency (periodic screens)

four-colour work, the screen frequency (screen ruling)Afor’periodic screens should be
be from 48 cm~! to 80 cm™1; 69 cm™1 (175 lines per inch).is the most common plate frequg

E1 The screen frequency is often varied slightly from one process colour to another in order
Fé patterns. For example, there can be a difference of'ip to 6 % of the nominal screen frequency |
urs C, M, Y.

E2  For the black or yellow colour halftone)a screen frequency is sometimes used which is s
I than the nominal screen ruling of the reméaining colours, for example, 84 cm~! versus 60 cm™1.

ben frequencies are often required or given in Ipi (lines per inch). To convert between s
hnd lines per inch a conversion factor of 2,54 should be used.

requirement 4.2.3 given inlpi reads as follows (rounded to commonly used integral nu
-colour work, the screen frequency (screen ruling) for periodic screens should be withi

4 Dot size (non-periodic screens)

four-colour ‘work, the screen dot size for non-periodic screens shall be within the rang

E Outside of the range 20 pm to 40 pum, the general principles specified in [SO 12647-1 remj3
ific values can differ.

P steps are

nal screen
creen with

within the
ncy.

Lo minimize
between the
ibstantially

creens per

mbers): for
 the range

e 20 um to

in valid but

4.2,

5 Screen angle (periodic screens)

For half-tone dots without a principal axis, the nominal difference between the screen angles for cyan,
magenta and black should be 30°, with the screen angle of yellow separated at 15° from another colour.
The screen angle of the dominant colour should be 45°.

For half-tone dots with a principal axis, the nominal difference between screen angles for cyan, magenta
and black should be 60°, with the screen angle of yellow separated by 15° from another colour. The
screen angle of the dominant colour should be 45° or 135°.
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4.2.6 Dot shape and its relationship to tone value (periodic screens)

For periodic screens, circular, square or elliptical half-tone dot shapes should be used. For half-tone
dots with elliptical dot shape, the first link-up should occur no lower than at 40 % tone value and the
second linkup no higher than at 60 % tone value.

4.2.7 To

ne value sum

Tests should be run to determine tone value sum, depending on the printing equipment, and drying,

tone value sum should not exceed 300. This should be tested on production equipment.
NOTE Fress problems can be encountered at high levels of tone value sum. There can be poor ink trapping,
back transf¢r and set-off due to insufficient ink drying.
4.2.8 Grpy reproduction and grey balance
The tone vplues of cyan, magenta and yellow that lead to a visually neutral grey should be calculgted
from the $tandard printing condition or actual printing condition or the assoeiated profiled by
Formulae (1) and (2) describing the grey reproduction (L* a* b*) with respect to a given substfate
colour (L*qubstrate, a*substrate, b* substrate) and solid CMY inks overprint{L* ,, ) for each L* in|the
range fronf L* substrate to L*:
. .|| 1-0,85x(L -L")
a’ =a,x — (1)
| (G Loy
[ 1-0,85x(L —L') |
b =b_ k - ( ) (2)
(Ls _Lcmy )

where s is the substrate.
A single gifey balance condition is usually\not sufficient to ensure an achromatic colour for all pfrint
substrates|and printing inks that can be.used with a given printing process. Therefore, the grey balgnce
has to be determined for each printing'condition separately based on a well-defined grey reproductfion.
See Annex|A for more details.
The grey Halance of a given printing process can be used for process calibration and process conftrol
as long as|the tolerances for\tone value increase and mid-tone spread as defined in Table 8 are[not
exceeded.
NOTE The multiplying factor of 0,85 represents a visual adaptation of 85 % to the substrate white.
4.3 Pro¢f or production print

4.3.1 Ge

neral

A printing condition for sheet-fed offset printing shall be communicated by a print substrate description,
a colorant description, a screening description and a printing sequence.

Standard printing conditions are shown in Table 1. For all printing conditions described in this

document,

the printing sequence should be black - cyan - magenta - yellow.

© ISO 2021 - All rights rese
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Table 1 — Standard printing conditions for typical print substrates

Metal Print Metal Screening description
prln_tl_ng substrate colo_rar_lt Periodic screens Non-periodic screens
condition description | description -
(MPC) (Table 2) (MCD) Ty, Frequency Ty, Spotssize
curve (cm?) curve (um)
MPC1 White MCD1 A 60 to 80 B 20to 40
coated 150 to 200
metal (Ipi)
MRC2 White-coated MEH2 G 60-t6-80 B 20 to 40
MPC3 metal
150 to 200
MPC4 (Ipi)

Standard printing conditions are usually characterized by collecting (smoothing and avera
appjropriate) colour measurement data from one or more printing presses that\have been c
up flo a given printing condition. Such a collection of measurement data along)with associate
desfribing the characterized printing condition is known as a characterization data set.

bing where
hrefully set
| metadata
When such

ument, the
which the

chafacterization data are used to describe one of the printing conditions.defined by this dog
print substrate, colorant, screening and printing sequence for the printing condition from
chafacterization data was collected shall be clearly indicated.

NO1
tob

E1 Colorimetric characterization data, as specified in [SO,12642-1 and ISO 12642-2, contain|all the data

e specified in accordance with 4.3.2, 4.3.3, and 4.3.5.1.

A characterization data set or an ICC profile derived from't, is required when making proof$
to [$0 12647-7. In practice this means that characterization data sets provide a convenient me
conimunication of standard printing conditions. Characterization data for standard printing
arefavailable from research or trade associations®.

according
ans for the
conditions

e is a moiré
ficiencies in

NOTE 2  Work separated for periodic screens(can be printed using non-periodic screens where the
problem on press. In some cases, moiré can introduce tone contouring artefacts and colour shift de
primhary and secondary half-tones.

4.3{2 Visual characteristics of image components — Print substrate colour

The
thig
tot
wh

print substrate used for,press proof prints should be identical to that of the producti
is not possible, the properties of the print substrate for press proof prints should be a d
hose of the production print in terms of colour, CIE Whiteness, gloss, type of surface (c
e) and mass-pef-area.

pn print. If
lose match
pated with

Evalluate the match of the press proof print substrate and the production print substratg
attifibutes listed in Table 2. For digital proofing, the requirements defined in ISO 12647-7 ap]

b using the
bly.

Typiical,substrate characteristics are defined, for information only, in Table 2. In order to determine the
cloest matchlng pr1nt1ng condltlon for a glven substrate type compare the substrate to e used for
priftife b e i orint substrate.
This procedure ensures an easy match of the associated colorant descrlptlon and therefore the visual
appearance.

Production metallic substrates comprising a coloration differing from the aim values pertaining to
Table 2 may not be described by established data characterizations. In this case, a dedicated substrate

1) Fogra, Graphic Technology Research Association. Available at: www.forgra.org, International Color Consortium
(ICC). Available at: www.color.org, International Digital Enterprise Alliance (IDEAlliance). Available at: www
ddealliance.org, Japan Printing Machinery Association (JPMA). Available at: www.jpmanet.or.jp, World Association
of Newspapers and News Publishers (WAN-IFRA). Available at: www.wan-ifra.org are some research or trade
organization that publishes fully characterized printing conditions. This information is given for the convenience of
the users of this document.
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description using the attributes shown in Table 2, and an associated set of characterization data is

recommended.

Table 2 — CIELAB coordinates and CIE whiteness for print substrates

L Metal coating type
Characteristic
MC1 MC2 MC3 MC4
Type of surface White coating Pinkish coating Bluish coating Neutral coating
without varnish without varnish . . without varnish
without varnish
CIE WhitengsstB5672) 86 95 95 87
*4 +5 *5 +5
Gloss (60°) 3020 8020 80 + 20 80+20
Coordinates
Colour (D50/2°)
L* a* b* L* a* b* L* a* b* i a* g*
Aims 84 -2 -6 83 3 -8 81 -2 -9 89 -2 B
Tolerance +4 *2 +2 5 | 2 +2 +5 +2 +2 +5 +2 42
a  ASTM E|313 provides guidance on CIE whiteness under other daylight illuminants.
b 1S0136%5 and Annex B describe how to transform the primary colour targets on substrates outside these tolerancgs.

4.3.3

For the tyf
shall agree

with the aim values specified in
The colour|coordinates of the two-colour overprints and thé.three-colour overprint, both withoutb

Ink set colours (colorant description)

ical substrates defined in 4.3.2, the CIELAB colour coerdinates of the process colour sdlids

Table 3, within the,deviation tolerance specified in Table 4.

ack

ink, should agree with Table 3. The tolerances on these‘colour aims can be found in Table 4 for|the
deviation from the production aim (OK sheet) and théwariation within a print run from the production
prints.

Table B — CIELAB coordinates of colour's' for the printing sequence cyan-magenta-yellow

Colorant description
MC1 MC2 MC3 M(C4

Colour L* a* b* L* a* b* L* a* b* L* a* b
Black 17 -1 0 8 1 2 8 1 1 5 1 2
Cyan 50 | -32¢}~48 48 -30 -46 49 -32 -46 51 -37 -4y
Magenta 42 64 -5 45 67 6 43 65 5 48 72 9
Yellow 79 -6 88 76 -1 65 77 -7 66 84 -5 78
Red 41 57 43 44 63 44 43 61 42 48 68 50
Green 44 | -60 | 28 43 -57 13 43 -59 14 46 -64 17
Blue 20 21 | -40 16 23 -39 15 23 -38 16 24 -4p
OverprintCMY,,| 19 2 6 16 7 -6 15 6 -6 15 7 -6
6 © IS0 2021 - All rights reserved
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Table 4 — CIE AEOQO tolerances for the solids of the process colours

Deviation tolerance Variation tolerance
Process colour OK print Production print
AEy, AEy, Ah,,
Black 6 4 -
Cyan 6 3 3
Magenta 6 3 3
Yellow 6 3 3

4.3

Hal
the

2 %
No
lim
4.3

4.3

Thd
For

4 Tone value reproduction limits

-tone dot patterns within the following tone value limits in the digital data file should tr
print in a consistent and uniform manner:

to 98 % for white coated substrate (screen ruling 60 cm~! to 80 cm™1, spotsize 20 pm to

significant image parts should rely on tone values outside of the above tone value re
ts.

5 Tone value increase and spread

5.1 Aim values

tone value increase for printing and press proof-prints shall conform to Table 5; see al{
calibration purposes, Table 6 should be used (see'also NOTES 5 and 6).

Table 5 — Tone value increasefor the control patches of a control strip

hnsfer onto

40 um).

production

o Figure 1.

Values in|percent (%)

Printing |Periodic screens Non-periodic screens

condition 3, 50 75 80 30 50 75 B0

MCJL 18 19 14 12 28 28 18 15

MCPp 17 18 13 11 33 30 18 15

MCB

MCH

NOTE1 Thevaluésygiven in Table 5 refer to densitometric measurement according to ISO 5-3 in a control strip,
with an ISO StattisE response, without polarization. Similar results are achievable when using a polarization
filt

NOTE 2 , w<When using standard inks, the measurement of Ty, using Status T produces results that|are close to

thoge preduced when using Status E measurements.

NOTE 3

Glven a characterization data set or an ICC profile colorimetric tone values and colorimetr

c tone value

increase values can be calculated. However, the concrete values depend on the colour channel and the printing
condition and tend to differ from the densitometric tone values. More information on how to link colorimetric
toward densitometric tone values can be found in ISO/TS 10128.

NOTE 4

If a control strip cannot be printed, then this document cannot be applied.
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Figure 1 — Tone value increase curves for the printing conditions defined in Table 1
Table 6 — Tone value increase values for the printing conditions defined in Table 1
Tone yalue Tone value increase Tone value increase
MC1 MC2, MC3, MC4
A B C D
% % % % %
( 0 0 0
3 5 8 5 10
18 15 10 18
20 15 24 15 28
30 18 28 17 32
40 19 29 18 33
50 19 28 18 30
60 18 25 17 26
70 16 21 15 20
80 12 15 12 14
90 7 8 7 8
95 4 4 4 4
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https://standardsiso.com/api/?name=4edd230e5f423cd0d66e212933e5fc21

1SO 12647-9:2021(E)

Table 6 (continued)
Tone value Tone value increase Tone value increase
MC1 MC2, MC3, MC4
100 0 0 0 0

NOTES5 Itiscommon practice to use a tone value of 40 % or 50 % for the mid-tone range and a tone value of 75
% or 80 % for the shadow region in the pertinent control strip.

NOTE 6 The tone value increase for the 50 % control patch of a control strip was chosen to be an integer value.

NOTE7  For process calibration and control purposes, the tone value or tone value increase on a print
is spmetimes calculated for additional tone values. For this, exemplary fourth order polynomials function
desg¢ribing the curves in Figure 1 and Table 6 is given as Formula (3):

Ty (x)=a-x*+b-x3 +c-x2 +d-x (3)
wh¢re
Ty, is the tone value increase as a percentage value;

a,b,c,d are the coefficients of the polynomial;
X is the tone value normalized between 0 and 1;%= Ty/100;

Ty is the tone value in % ranging from 0 to.100.

The polynomial coefficients are given in Table 7.

Table 7 — Polynomial coefficients for tone value increase curves in Figure 1f

Tone value
Polynomial Icrease
coefficient curve
A B C D
a -91,3 -92,1 -120,1 -139,8
b 212,4 272,2 270,6 422,6
C -234,9 -359,1 -267,0 -509,8
d 113,8 179,0 116,0 2274

4.3/5.2 Tone value and mid-tone spread tolerances

The tolerance of the tone value increase and mid-tone spread of an OK print from the spgcified aim
valyeshall not exceed the tolerances specified in Table 8.

For production printing, for at least 68 % of the prints, the Ty, differences between a production copy
and the OK print shall not exceed the pertinent variation tolerances specified in Table 8.

The mid-tone spread (variation of tone values between chromatic colours) of at least 68 % of production
printing samples shall not exceed the values listed in Table 8.
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Table

8 — Tone value increase tolerances and maximum mid-tone spread for proof and
production printing

Deviation tolerance Variation tolerance
Tone value of the control patch - - -
OK print Production print
<30 3 3
30 to 60 4 4
>60 3 3
Maximum mid-tone spread 5 5

NOTE1
the subject.

NOTEZ2 1§

4.3.6 To

The maximum deviation between the image centres of any two separations shall be less than 0,3

and should

4.3.7 Co

This docur
provide rej
requireme

With respe
and the en
scrutiny, t

'he values in Table 8 refer to measurements on a control strip with a screen ruling to be the sam

ercentage tolerances are calculated by subtracting the aim value from the measured value.

lerance for image positioning

be less than 0,15 mm.

nformance

hent only defines conformance requirements with respectto those which are necessar

e as

nm

y to

peatable and reproducible conformity assessment results. Additional conformity assess
nts for product, process, service, persons, systems or bodies are not covered in this docu

ct to the evaluation of conformance, the provisiens for both an individual production
ire print run are summarized as follows. In@rder to specify the aim values for conformd
he printing condition shall first be identified by means of the pertinent substrate,

screening yised and inking sequence. If a printing.condition is used that is not defined in this docum

the confor
that printi

mance label shall report the solid coleration and tone value increase aim values relatin
g condition.

A print thaf conforms to this documentshall be in accordance with the following requirements:

a) a cont

coveri
b) ink set
c) tonev

All control

An ISO 12

hg all ink zones to be used for the printed image;

colours;

hlue increase’and mid-tone spread.

patches@f)the control strip shall be in conformance with the above requirements.

647-9¢ conforming print should conform to the following tone value reproduction 1

requireme

Fol strip in conformance ‘with ISO 12647-1 to be positioned across the printing direct

ent
nt.

int
nce
the
ent,
E to

—

on

mit

nts:

For a conforming print run, a minimum of 68 % of randomly selected individual print samples spread
across the production run shall conform to all normative criteria of this specification.

NOTE 1
print certifi

NOTE 2

cation scheme.

conformance evaluation.

NOTE 3

excluded for the purposes of conformance evaluation of tone value increase and spread.

NOTE 4

sheets, after some time that depends on the process and materials.

10

The number of print samples required depends on the print run length and is typically defined by a

Ink zones with total print area less than 5 % for each colour can be excluded for the purposes of

Ink zones with high total print area that do not allow for reliable tone value measurements can be

All conformance measurements for a production print or an entire print run can be done on dry
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NOTES5  Anadditional control strip, to be placed in the printing direction, can be used for additional evaluation
only if enough ink consumption is present in the pertinent ink zone.

5 Measurement methods

5.1 Computation of densities, CIELAB colour coordinates and CIELAB colour differences

Both colour and density measurements shall be made in conformance with ISO 13655. When the optical
brightening agent, OBA, content is high or moderate and the expected viewing condition contains UV,
measurements shall he made with M1 measuring mode When the OBA content is low or faint (i_e,
AB £ 8) then M0, M1 or M2 may be used since comparable results are expected. Here, AB is thg difference
in [$0 Brightness for M1 and M2, respectively. The measuring condition shall be reported.

Theg computation of CIELAB colour coordinates and CIELAB colour differences)shall be made in
accprdance with ISO 12647-1 and ISO 13655. The computation of AB shall be made in accorflance with
1SO[12647-7.

5.2| Control strip

On Each print a control strip conforming to ISO 12647-1:2013, 5,2, shall be used. Additiophal control
strips, usually placed within printing direction, may be used.

Report all results as specified in ISO 12647-1:2013, A.6.
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