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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
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Introduction

The initial draft of ISO 2846-2 was prepared by ISO/TC 130 for materials and process control. They examined
the colorimetric properties of commercial coldset web offset inks from around the world and found that a single
set of colour coordinates could adequately represent these, within reasonable tolerances. Since the initial
publication of this part of ISO 2846, additional coordination between the various national bodies participating
in 1SOAFC430-has—suggestied-that-seme—rninorrefinements—of-the-colerimetric—aims—would—make them more
compatible with actual commercial printing requirements and to the process standard 1ISO 1264 7%-3 [].

This|part of ISO 2846 will allow printers to obtain sets of process inks from various sources|which|will produce
a similar colour when printed on the reference substrate at the appropriate film thickness./This willf allow colour
sepqdrations for coldset web offset printing to be based on known colour standards. The| colorimetric
characteristics specified in this part of ISO 2846 may only be obtained when-the inks are prjnted on the

reference substrate. However, similarity of two inks on the reference substrate-will’'ensure similarity on another
substrate.
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Scope
part of ISO 2846 specifies the colour and transparency to be producedrby inks intended fq

et web offset printing when printed under specified conditions on a printability tester. It also g

part of 1ISO 2846 is not applicable to fluorescent inks and~does not specify pigments
ctance) so as not to preclude the use of future suitable pigment combinations and still clain
ts colorimetric requirements.

Normative references
ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

636, Paper and board — Determination of grammage
PA71, Paper and board — Determination of opacity (paper backing) — Diffuse reflectance me
P834-1, Graphic technology — Laboratory preparation of test prints — Part 1: Paste inks

B791-4, Paper and-poard — Determination of roughness/smoothness (air leak methods) —
method

13655, @Graphic technology — Spectral measurement and colorimetric computation for
es

/CGATS.5:2003, Graphic technology — Spectral measurement and colorimetric computatio

following referenced documents are indispensable for the application of this document.

r four-colour
escribes the

(or spectral
compliance

For dated
referenced

thod

Part 4: Print-
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n for graphic
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3 Terms and definitions

Fort

3.1
cold
web

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

set printing
offset printing without accelerated drying

NOTE Ink sets by absorption into the substrate.
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3.2
standard in

k

ink, intended for four-colour printing, which, when printed on the reference substrate and within the applicable
range of ink film thicknesses, complies to the colorimetric and transparency specifications of this part of

ISO 2846

3.3

primary colours
colours of individual prints from yellow, magenta and cyan inks

NOTE

If the prints are produced as specified in this part of ISO 2846 and conform to the colorimetric characteristics

Specified, the arc Otalldald Plllllaly \JU:UU'O-

3.4

transparengy

ability of an [nk film to transmit light, generally expressed as some measure of the unwanted scattering
3.5

transpareng¢y measurement value

T

reciprocal ofl the slope of the regression line between ink film thickness and colourdifference for overprin
chromatic inks over black

4 Test method

4.1 Princ

Each ink is
colours whigc

Transpareng
thicknesses,
black, and th
difference is

For a detailg
4.2 Test

4.21

For each of
produced at
be made on|

Prints for colorimetric evaluation

iple

printed on the reference substrate described-i;/Annex A at a range of ink film thicknesses
h result are measured colorimetrically.

y is evaluated by printing each of the three primary colours on a black substrate at a range o
The CIELAB colour difference is determined for each sample, between the printed and unpr
e linear regression coefficient (slope of the regression line) between ink film thickness and ¢
calculated for each colour.

d description of procedures) together with examples, see the informative Annex B.

brint preparation

the inksto” be evaluated, a number of test prints shall be made using a printability tester,
a different ink film thickness in accordance with the conditions specified in ISO 2834-1. They
the reference substrate as specified in Annex A. The sample material shall be kept in the

ts of

The

f film
nted
blour

each
shall
dark

under stand

ard conditinne ~Af 22 °C and 500 DLl Tha ranan ~f inle filln thinkknacone nradiinad

ar o COTMTOTtiorTo— O =9 T OU 70 T I, T HiC—TarngC— o ihic i oo ooT o Protacoa

shall

encompass that specified in 5.3. In cases where the approximate ink film thickness is known to result in the
closest match of the target colorimetric values, a minimum of three prints shall be made. Otherwise, a

minimum nu

mber of five prints should be made covering the full range of specified film thicknesses.

4.2.2 Prints for transparency evaluation

Test prints for transparency evaluation shall be produced by printing the inks to be tested on a black substrate
using a printability tester. Measurements of the CIELAB values of the black substrate shall be made prior to
overprinting. The black shall have a lightness (L*) less than 30 when determined in accordance with

ISO 13655.
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The ink to be tested shall then be printed on the black substrate!) in accordance with the conditions specified
in ISO 2834-1, such that a range of samples, each with a different ink film thickness, is achieved. The range
should approximate that defined in 5.3.

4.2.3 Setting of test prints

Prior to colour measurement, all printed samples shall be left for at least 12 h to enable setting of the ink.

4.2.4 Colour measurement procedure

Test

prinfc shall be measured in accordance with 1SO 13655 with the. nvnnpﬁnn that a whit

backing, in

acco

NOT
ISO

NOT!
the s
light

differ|

5

5.1

rdance with ANSI/CGATS.5:2003, shall be used.

E 1
3655.

The requirements for white backing given in ANSI/CGATS.5:2003 are consistent with' the futd

F 2 The colorimetric values are related to the measurement procedure specified in-1SO 13655. Thi
bmples are measured spectrally, with a 0°:45° (0°:45° indicates the relationship between incident light
measurement angles) or 45°:0° geometry instrument. For the calculation of (CIELAB values and

bnce, the CIE 1931 (2°) standard colorimetric observer data are used together with CIE standard illumin

Requirements for colour, transparency and ink film thickness range

Colour

For an ink to conform to this part of ISO 2846, it shall meet the following requirements:

re revision of

is means that
and reflected
or the colour
ant D50.

a) Wwhen printed as specified in 4.2.1, at some ink’ film thickness within the range specified in 5.3, the ink
shall meet the colorimetric target value and-tolerance specified in Table 1;
b) |t shall meet the transparency requirements specified in 5.2.
NOTE Typical spectral data for inks conforming to this part of ISO 2846 are provided in Annex C.
Table 1 — Colorimetric values
CIELAB values Tolerances
Ink N
L* a* b* AE 4 L* Aa* Ab*
80,4 -1,4 61,6 4,0
Yellow
(78,0) (-3,0) (58,0) (4,0)
55,5 47,6 0,7 4,0
Magenta
(54,0) (44,0) (-2,0) (4,0)
59,1 -23,9 27,1 4,0
Cyan
(57,0) (-23,0) (-27,0) (4,0
36,8 1,5 4,5 <3682 +1,0 +2,0
Black
(36,0) (1,0) (4,0) (<36,09) (*1,0) (*2,0)
Values in brackets pertain to measurement on black backing in accordance with 1ISO 13655 and are given for
information only.
@  This means that for black there is no symmetrical tolerance for L* but an upper limit.

1) Contact the ISO/TC 130 Secretariat (DIN) for the source of a suitable substrate.
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5.2 Transparency characteristics

To meet the specification for transparency an ink shall produce a value greater than that specified in Table 2
when determined by the principles and procedures outlined in 4.1 and 4.2.2.

Table 2 — Transparency

Ink colour Transparency measurement value
T
Yellow 0.1
Magenta 0,2
Cyan 0,3
NOTE For highly transparent inks (usually cyan), the slope of the regression line may be zerd-of negative. In sfich a

situation, the [transparency measurement value is considered to be approaching infinity and therefore the ink meets the

specification.

For further information concerning transparency evaluation, see B.2.

5.3 Ink film thickness range

The range df ink film thickness, within which a standard ink for coldset lithographic printing shall confofm to
the colorimefric values specified in 5.1, is 0,7 um to 1,3 ym.

© 1SO 2007 — All rights reserved
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The characteristics of the reference substrate shall be the following.

a)

b)

d)

olour

Reference substrate

Annex A
(normative)

ISO 2846-2:2007(E)

CIELAB values

Method:

Mass per area
Specification:
Method:
Dpacity
Specification:
Method:
Roughness
Specification:

Method:

white backing
L*=852%4,0
a*=09+20

b*=52+20

ISO 13655 (0°:45°, D50, 2°, with' the exception that white bacK
used, as described in 4.2.4):

(48,8 + 2) g/m?

ISO 536

>94 %

ISO 2471

(3,4 £0,2) um at a pressure of 1 MPa

ISO 8791-4

The colour values for the reference substrate are given based on white backing. dn-ad
backing values are given for information.

black backing
L*=82,0+4,0
a*=0,0+2,0

b*=3,0+£2,0

dition, black

ing shall be
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Annex B
(informative)

Detailed explanation of testing including examples

B.1 Colorimetric verification

In order to 4
samples, ed
specified in
on the inkin
reference sy
the ink is k
measured, i
before and 4

Anj
§=—
p><
where
Am st
p st
A st

After the ink
be applied t
with differing
specified in

When dry, g
The colour d
a function of

valuate whether an ink complies with this part of ISO 2846, it is necessary to print a numb
ch of known ink film thickness, which adequately represent the range of ink film thickng
b.3. These samples may be prepared on a printability tester by running up a small quantity d
j system, weighing the printing forme prior to printing and then printing the test sample o
bstrate. The printing forme is then re-weighed and the difference recorded. If the-mass dens
nown (which may be determined by weighing a known volume of ink) andtthe printed ar

fter printing. The ink film thickness, s, may be calculated using the following equation:

)

ne difference in mass of the forme before and after printing;
ne mass density of the ink;
e area printed.

ng unit has been cleaned, a slightly different amount of ink to that used the first time should
b the inking system and the procedure repeated. The process is then repeated time and a
quantities of ink each time, until a number of samples covering the range of ink film thickne
b.3 have been prepared.

number of the printed samples are selected and their colour is measured as specified in 4
ifference between each sample and the colours specified in 5.1 are then calculated and plottd
ink film thickness-as shown in Figure B.1. The ink complies with this part of ISO 2846, if at 4

ink film thic
in Table 1.

Figure B.1 shows thetolerance range for an ink. Curve 1 shows an ink complying with this part of 1ISO 2
Curves 2 and 34are examples of inks which do not comply with this part of ISO 2846. Curve 2 is an ink ¢
wrong colouf,‘most probably of incorrect hue, whereas Curve 3 shows an ink of the correct colour but wit

ness within the‘range specified in 5.3, the colour conforms to the values and tolerances spe

er of
sses
f ink
n the
ty of
Pa is

is possible to calculate the ink film thickness applied to the paper from-the difference in fnass

then
gain,
sses

2.4,
bd as
ome
cified

846.
f the

n the

wrong pigment concentration.
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AE™,,
10

-

o~
o~

B.2

Usin
thick
avail

For
blach
thick

After
mea

¥ [ :
. A [
NS 3/
2 ——
0 >
0,7 1,3 s

ink film thickness, in micrometres
colour difference

ink which complies with this part of ISO 2846
ink which does not comply with this part of ISO 2846 due to a devjation in colour
ink which does not conform with this part of ISO 2846; it is correct in colour but not in concentration

Tolerance range: AE;b =4,0;0,7um <s < 1,3 um.

Figure B.1 — Examples of inks for coldset(offset lithographic printing tested in accor
with this part of ISO 2846

Determination of transparency

j the procedure described_inB.1, a series of prints is made covering at least the rang
hesses specified in 5.3 and\preferably beyond for higher precision. For this test a black paper
ability of such a substratesee footnote in clause 4.2.2.

he determination,of transparency each strip of black substrate should be coded and the
measured on.eaeh, in a defined area, prior to overprinting with the test inks over the rang
hesses specified:

the samples which have been printed with the test inks are dry, the colour of each samp
suredias-described earlier, in the same place as it was measured for the black.

dance

b of ink film
is used. For

tolour of the
e of ink film

e should be

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=eb24bd920b0c7032b26fb7b1575266cf

ISO 2846-2:2007(E)

The colour difference between the two measurements is then calculated for each sample and these are
plotted as a function of ink film thickness. The “best fit” straight line through these points is then drawn as
shown in Figure B.2 and the slope of the line calculated. (Alternatively, the regression coefficient may be
calculated directly from the data.) The reciprocal of this value is then computed and is the transparency
measurement value, T. Using the graphical method this value may be calculated directly as follows:

o S1752
AEqgp,1=AEgp 2
where
s1and AE;bA are the ink film thickness and colour difference for a point on the graph at the highier [level
of film thickness;
5o and AE;b > are the ink film thickness and colour difference for a point on the graph at the lower [level
of film thickness.
These pointg are shown in Figure B.2.
An ink is in[conformance with the transparency requirements of this part of 1ISO\2846 when the computed
value of T is|either negative or greater than the value specified in 5.2.
AE*ab
20 | spAET,, |
15 >
Sa, AE*ab, 2
N // C g
/ T ) 0,2
5 ==
0 >
0 0,5 1 15 s

Key
K ink film thickngss, in micrometres
AEs,  colour|difference
T transparency measurement value

Figure B.2 — Assessment of transparency
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