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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.
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Introduction

This document describes the test print preparation of liquid inks (gravure and flexography). These
test prints have a homogeneous distribution of ink on a substrate, a reproducible ink composition and
relative ink coverage. Therefore, they are suitable for optical tests so that the measured reflectance
can be assigned to a known ink coverage. If tests are done only for mechanical and chemical resistance,
the user may apply less accurate methods. The preparation of test prints for paste inks (lithography) is

desc

ribed in ISO 2834-1, while screen inks are covered in ISO 2834-3.

In ISO 2834-1, specific operational settings for the “round-to-round” and the “round-to-flat” offset ink

prin
amy
in I§
mak

abitity testersare provided. Laboratory proofers {primtabitity testers) for Hquidinks
ch wider array of operating processes and associated settings. Therefore, the guidelin
0 2834-2 are more general and will, of necessity, result in more opportunities for'opérg
ing the test prints.
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Graphic technology — Laboratory preparation of test
prints —

Part 2:
Liquid printing inks

1

This
inks

Scope

either water-based, solvent-based or radiation cured printing inks as used in flex

document specifies a test method for preparation of test prints produced’ with liquid printing

raphy and

gravlure printing. Such test prints are intended to be used for reflection-based - measuremepnts, such as

colo

to mechanical and chemical attack regarding either printing ink and/orsubstrate. This doc

appl

2

The
cons
und{

ISO
mon

ISO
imag
3
For t

ISO

3.1
anil

jcable to inks for ink jet printing.

Normative references

titutes requirements of this document. For dated>references, only the edition cited

187, Paper, board and pulps — Standard atmosphere for conditioning and testing and p
toring the atmosphere and conditioning of samples

13655, Graphic technology — Spectrdl-measurement and colorimetric computation for |
es

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

ind [EC maintainterminology databases for use in standardization at the following add

SO Online bfeowsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

bxvoller

[imetry and optical density as well as for testing light fastness, and the Fesistance of printing inks

ment is not

following documents are referred to in the text in.such a way that some or all of their content

hpplies. For

ited references, the latest edition of the refereneéddocument (including any amendments) applies.

rocedure for

yraphic arts

resses:

chromium plated or ceramic roller with evenly distributed small cells generally mounted on a
flexographic printing press to control the quantity of ink transferred to the printing forme

3.2

extender
transparent material (varnish or polymer solution) used to reduce the colorant concentration while
maintaining viscosity to adapt ink colour concentration to print substrates

© IS0 2022 - All rights reserved
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3.3

laboratory proofer

printability tester

device for uniformly applying a reproducible amount of ink to a substrate under specified conditions

Note 1 to entry: Earlier editions of this document used the term "printability tester" which is still commonly used
in the market.

34

flexographic printing forme
cylinder or sleeve covered with a relief type rubber or photopolymer plate for application of printing ink
(3.6) to prigtsubstrate

3.5
gravure prjinting forme
mechanically engraved, laser-engraved or chemically etched cylinder, sleeve or plate for application of
printing ink|(3.6) to a print substrate

3.6
printing ink
composite thaterial containing colorants, functional components, vehicle and additives

Note 1 to entfry: In most cases, it is applied as a fluid to a substrate by a printingprocess and it is setting or dfying
by either physical (evaporation) and/or chemical (polymerizations, e.g. oxidation, radiation induced, or ofher)
processes inforder to form an image for decorative, informative or technical purposes.

3.7

retarder
additive to Jreduce the evaporation speed of the solvent.in"a liquid ink to prevent drying during the
applicationjof ink to the substrate

3.8
test-ready jnk
printing ink|(3.6) of the appropriate composjtioh’and viscosity for the purpose of the test

4 Test npethod

4.1 Pringiple

Using a labdratory proofer,th@gravure or flexographic printing ink is applied consistently and uniformly
on the chosen substratesiThe ink transfer depends on many aspects of the proofer, the printing forme,
the ink and|the substrate: For each individual setting, the ink transfer shall be determined according to
any method described'in 4.4.4. As long as there are no changes in these settings and the printing fgrms
are cleaned|thoreughly, the ink transfer is constant.

NOTE1  Test’samples for mechanical and chemical resistance tests can be prepared using any technique
resulting in a uniform ink film Tn a desired thickness range. Ink film thicknesses different from those used in
practice will have a strong influence on the results of such tests. These methods are not covered by this document.

NOTE 2  Due to differences between a printing press and a laboratory proofer, prints produced on a laboratory
proofer can be different in appearance and in ink film thickness from commercial prints. To reach the same
colour strength or print density, different settings from the actual press settings are generally required.

4.2 Apparatus and quality requirements

4.2.1 Apparatus

Any laboratory proofer for liquid printing inks of the type to be tested, liquid printing ink (solvent,
water or radiation cured), substrate and drying apparatus may be used as long as the resulting printed

2 © IS0 2022 - All rights reserved
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ink film is uniform and at the required ink film thickness. Test conditions and variables associated
with such equipment and materials shall be agreed upon between parties since variations in design
and process have a strong influence on the test results and comparability of the properties of the test
sample.

4.2.1.1 Laboratory proofer

To ensure repeatable operation, the laboratory proofer shall provide automated control of the ink
transfer function. It is not practical to duplicate exactly a commercial production printing process in the
laboratory. However, it is possible to duplicate results between two laboratories. The chosen laboratory
proaofer shall provide a consistent, uniform printed ink film at the required ink film thickness. To
achigve this control, the printing speed and the pressure or impression (for flexography))jetween the
prinfing forme and printing substrate shall be adjustable and shall be constant and uniforny during the
prinfing process.

For §
shal
blad

pravure, the Shore hardness of the pressure roller as well as the use of an gléetrostatic
be agreed upon and specified. For flexography, the anilox roller (see al§Se-4.2.1.3) and
e or doctoring device shall be specified.

printing aid
the type of

-
n

D The Shore hardness, compressibility and smoothness of the\impression roller depend on the
ose of the test. There are different pressure roller surfaces in the market. Often, these are harder plastic
ces typically measured as Shore D and sometimes softer surfaces are used to be measured as Shore A.
hnce on the use of shore measurement can be feuihd in corresponding ISO| Standards.
determination of the Shore hardness requires a minimum<thickness of the material to be|tested. This
times is not present.

NOT
purp
surfa
Guid
The

somg

4.2.1.2 Printing formes

4.2.1.2.1 Gravure printing forme

The{
form

e may be produced by electromechanical engraving, laser engraving or chemical etchi
es can contain solid and tinted areas: The design of printing formes can either be of

ng. Printing
a standard

layo
neeg
shal
least

Gray
pres

it with a designation of the supplier of the laboratory proofer or special with respect {
s. Printing forms containing half-tone images are not covered in this document. Prin|
have a designation. Printing*forms should contain 100 % tone value patches with a
1600 mm?.

ure printing formes. should be specified by the amount of ink transferred for each
ent and shall be specified by the amount of ink transferred for the 100 % tone value. T

0 customer
[ing formes
n area of at

tone value
he transfer

charjacteristic of the-forme shall be characterized according to either method described in 4.4.4.

It is|not practical*to duplicate commercial production printing in the laboratory, and thegrefore, it is
not necessary for the laboratory proofer to have the same gravure engraved cylinder as a pommercial
prinfing press. The ink transfer process of the laboratory proofer shall produce a printed ifk film with
a thickness that is representative of the industry. Wh11e the solid tone will be prmted with|the correct
valuated by
the use of a reflection densitometer or colourimeter using aim values that are agreed upon between
parties. It is, in this way, possible to duplicate results between two laboratories.

NOTE1 The cell volume can be approximately calculated using shape and dimensions of cells, measured
directly by applying definite volumes of liquids or measured by optical means using, such as an interferometer.
Gravure printing formes can be cylinders, sleeves or plates. The precise measurement of cell volumes of gravure
printing formes is difficult. The cell volume can be determined: 1) approximately from calculation using shape
and dimensions of cells; 2) measured directly by applying known volumes of liquids or 3) measured by optical
means using, such as an interferometer. It can be useful to obtain a sufficient number of printing formes of a
single lot to be shared between parties to ensure comparability of test prints.

NOTE 2
dependent.

The relation between tone value, cell volumes and cell dimensions is complex and strongly substrate

© IS0 2022 - All rights reserved
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NOTE 3  The typical thickness of dried ink films applied by the gravure process is 2,25 pm + 1 pm.

4.2.1.2.2 Flexographic printing forme

Flexographic printing formes shall be relief type formes. The design of printing formes can either be of
a standard layout with a designation of the supplier of the laboratory proofer or special with respect to
customer needs. Printing forms containing half-tone images are not covered in this document. Printing
formes shall have a designation. Printing forms should contain 100 % tone value patches with an
area of at least 1 600 mm2. Flexographic printing forms or print-ready printing forme cylinders may
be prepared in different ways. This includes developed photopolymer or laser engraved rubber plate

material an

subsequent fixation on cvlinders using, e.g. double sided (compressible) pressure sens

jtive

tape, or dirg

It is not pral
it is not ne
press. The i
that is repr
density, the
correct am
printing fory
laboratorie

NOTE1 Iy
the printing
the lay of thg
conditions a
laboratory p

The followi

brand 1

pct laser engraving on a photopolymer or rubber covered printing forme cylinder.

ctical to exactly duplicate commercial production printing in the laboratory, and)there|
ressary for the laboratory proofer to have the same relief plate as a commeficial priy
hk transfer process of the laboratory proofer shall produce a printed ink filin‘at a thick]

tone scales will not necessarily be reproduced exactly. It is of primary,concern to ge
punt of ink on the substrate and not that the printing forme of the/proofer matcheg
me of the commercial printing press. In order to be able to duplicate results between|
5, it is necessary that the parameters of the printing forms are asyclose as possible.

fore,
1ting
ness

esentative of the industry. While the solid tone needs to be printed withcthe correct optical

t the
the
two

flexographic printing, many different materials and manufagturing processes are used to fnake

forms. These parameters have a massive impact on the amount of ink, which is transferred a
ink on the printed surface, which influences the optical density of the printed ink film. If stan
hd print forms are used, it is possible to create a factor;in order to translate the results o
Foofer to the production machines.

ng parameters are important to specify the printing forme and should be exchanged:

ame, type, hardness and thickness and general material (e.g. photopolymer, EPDM rulj

of the printing forme (plate or sleeve) specification according to the technical data sheet;

NOTE 2
limitati
technic
design
for tong
for full

otherin
(e.g.im

The choice of the printing forme'material determines solvent resistance, hardness, d
ns concerning dot shapes, line ruling, dot shoulder, capping, etc.

brand pame, type, compressibility;'and thickness of the cliché tape/sticky-back according tc

al data sheet;

bf the forme (full téne, text, screen areas);

scale areas: screen frequency, screen type, screen angle of tone values and dot shape;
tone areas;\details of surface structuring if used;

formation regarding printing forme production that influences the reproducibility of re
hging and exposure technology, dot gain correction curves if used).

d on
dard
h the

ber)

psign

the

sults

NOTE 3

based, solvent based or radiation cured inks is 1,25 pm + 0,5 pm.

Any distortion of image elements should be compensated.

4.2.1.3 Flexographic anilox roller

The typical thickness of individual dried ink films applied by the flexographic process using water

Anilox rollers may be produced by electromechanical engraving, laser engraving or chemical etching,

the ratio of

screen frequencies between anilox roller and printing forme shall be at least 2,5.

© IS0 2022 - All rights reserved
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Anilox rollers shall be specified by the amount of ink transferred. The transfer characteristic of the
roller shall be characterized according to either method described in 4.4.4.

NOT

E

directly by applying definite volumes of liquids.

The cell volume can be approximately calculated using shape and dimensions of cells or measured

Aniloxes can be cylinders or sleeves. The precise measurement of cell volumes of aniloxes is difficult.

The
a)
b)
)

cell volume can be determined:
approximately from calculation using shape and dimensions of cells;

measured directly by applying known volumes of liquids; or

measured by optical means using, such as an interferometer.

It can be useful to obtain a sufficient number of printing formes of a single lot te,bg”shar

part]

4.2.2

For
shal

Colo

patt

fron
grad
prod

the
mea

For
eval
mea

prod

can
mea
0,6

0,4 (

4.3

4.3.

Prin

Sinc
stro

ies to ensure comparability of test prints.

. Quality requirements for laboratory proofers

aboratory proofers for gravure inks, the homogeneity of the print within defined pr

ur measurements made in accordance with ISO 13655 shall be performed in an equally
brn, consisting of at least nine measurement positions, each)at a minimum distance of

the edges of the printed area. Colouration gradients (€.g. ink feed, printing forme
ients) can therefore be identified, and if so, measures shall be taken to adjust the
fer. The readings at the centre point shall be averaged and utilized as the colour referer]
pther readings will be compared. The mean colour difference of all measured pointg
h of the centre point shall not exceed 0,4 CIEDE2000 units.

festers for flexographic inks, the homogeneity of the print within defined printed ar
1ated by using test prints of a process:€olour ink on a suitable non-absorbent subst
surements made in accordance with:I1SO 13655 shall be performed as described for
fers for gravure. Colouration gradients (e.g. ink feed, printing forme or pressurg
therefore be identified, and if-so; measures shall be taken to adjust the laboratory {
h colour difference of all measured points versus the mean of the centre point shall
CIEDE2000 units for a téster using the anilox-flexoplate-substrate principle and no
IEDE2000 units for any~other principle.

Materials

| Printing.ink

e @xtension, drying properties and viscosity of the printing inks to be printed and te

ed between

inted areas

be evaluated by using test prints of a process colour ink on alsuitable non-absorbent substrate.

spaced grid
5 mm away
br pressure
laboratory
ce to which
versus the

pas shall be
rate. Colour
laboratory
gradients)
roofer. The
not exceed
more than

fing inks'to be tested may be received as concentrates, with high viscosity, or press-ready.

sted have a

Tg mftuernce o the primt result;these parameters shathbespecifiedamdadjustedtoT

ready ink.

Prepare the printing ink as follows.

a)

b)

Extension

eate a test-

If a printing ink is supplied at a high colorant concentration, it should be mixed with extender.

There shall be prior agreement as to the type and amount of extender to be used.

Viscosity adjustment

The viscosity shall be determined and adjusted with a solvent at a certain temperature. The initial
viscosity, the nature and amount of material used to dilute the sample and the final viscosity shall
be recorded. The printing ink viscosity should be determined in accordance with ISO 24311, There

© IS0 2022 - All rights reserved
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shall be prior agreement as to the viscosity to be applied, the flow cup or other device and the
solvent to be used.

To compensate for different printing speeds and therefore different drying conditions between test and
production printing, the adjustment of the viscosity may require different diluting materials in test and
production printing.

4.3.2 Printing substrate

There shall be prior agreement as to the printing substrate to be used and its preparation (e.g.
application of primer, corona treatment) and properties.

4.4 Test ronditions

4.4.1 Clipatic conditions

Tests shall Ipe executed under standard climatic conditions in accordance with 1ISO187.

4.4.2 Printing speed and printing pressure

There shall| be prior agreement regarding the printing speed and printing pressure. The laborgtory

proofer should be adjusted according to the recommendations @nhd instructions of the dgvice
manufactuier. This includes setting the correct printing speed and pressure in order to achievg the
desired ink|transfer for the printing substrate to be tested.

4.4.3 Drying

The method of drying (e.g. ambient temperature, hot. air or radiation) shall be agreed upon betyeen
parties and|recorded.

NOTE Eppecially for radiation curing printing inks on paper or board, an appropriate time interval betyveen

printing and|curing can be necessary (this can be'asshort as a fraction of a second).

4.4.4 Determination of ink film coverage and ink film thickness

4.4.4.1 Dpetermination of mass differences by weighing prints and substrates

4.4.4.1.1
groups

Determination @f mass differences by weighing before and after the print for samples

The amoun
thoroughly
squares, re
the tolerang
punch be u

L of dry ifik'on the substrate shall be determined by measuring the difference in mass

dried printed patches and 10 substrate patches of known area A. The patches shall be e
tangles or circles. Each patch is cut with exactly the same dimensions out of a test print
esof the edge lengths or diameters shall be +1 %. It is recommended that a precision p|

pf 10
ther
and
aper

sed to create the patches. The printed patches should be sampled from the centre o

the

print. The test prints are prepared according to Clause 5, using the same test-ready ink (same viscosity
and the same extension ratio).

NOTE

coloured or printed papers for use in assembling Mondrian displays or decorative displays.

Paper punches are available in arts and crafts supply stores. They are used to make precise shapes of

© IS0 2022 - All rights reserved
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4.4.4.1.2 Determination of mass differences by weighing before and after the print for
individual samples

Because the weight difference between many unprinted substrates of small area, <25 cm?, is in the
same range as the applied amount of ink on that area, a more accurate way to determine the applied ink

amo

Dep

unt is as follows.

Take a piece of substrate cut to the size needed to fit the type of proofer.

Use a punch or (circular) cutter to cut a piece out of the full sample from a location which will be

printed.

Weight the cut piece to 0,1 mg accuracy.

Remount the cut piece into the original sample and stick it, with a small piece ofjadhe
Lhe back, in position.

Make the print.

Pry or cure the print.

Remove the cut piece carefully and weigh it again.

Calculate the ink coverage from the patch area and the mass:difference.

ending on the type of proofer one or more such patches.can be cut from a print.

4.4.4.2 Determination of mass differences by remaval of the ink from test prints

This| method is only usable for prints on foil or other non-absorbing material and with ink

bed
The

10 thoroughly dried test prints of known,printed area A and the same 10 test prints after {

ssolved with a suitable solvent.

amount of dried ink on film substrate 'shall be determined by measuring the differenc

of the ink by an appropriate solvent(The removal of the ink shall be complete and the sub

thor

pughly.

4.4.4.3 Calculation of ink'coverage

The

ink coverage shall-bé expressed in grams per square meter and is calculated a

Forrhula (1):

whe

m; —m,
104

I~

e

sive tape on

5 which can

b in mass of
he removal
btrate dried

ccording to

)

C 1S the InK coverage;
m; is the mass of the 10 printed patches (g);

m, is the mass of the 10 substrate patches (g);

A is the patch area (m2).
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4.4.4.4 Calculation of ink film thickness

Conversion of the ink coverage C to ink film thickness shall be made by using the mass density of the
dried ink film according to Formula (2):

is the ink layer thickness (pm);

(2)

i=<
p

where

d

Cc

P
The mass d
metallic ink
doubt, only
5 Proce

Condition t
temperatur]

Non-powde

Thoroughly

is the ink coverage (g/m?);

is the mass density of the dried ink film (g/cm3).

ensity of the dried ink film can be difficult to measure. For all non-opaque #ifite and all
films, the mass density of the dried ink film is regarded to be around-ltg/cm3. In cas
the ink coverage in g/m? should be used.

dure

e laboratory proofer, the ink and the printing substrate-for'a period of time (2 h) to c1
e and humidity equilibrium.

red gloves and safety goggles should be used during,preparation and test.

printing sulpstrate.

Prepare thg
air in it.

Switch on t
Set up the
manufactuy

printing foy
conditions.

Place the sy
Do not touc

Apply the 1
purpose of

ink to get a test-ready ink. Before applying the ink, stir it thoroughly without introdu

e curing devices, if required.

laboratory proofer according to the recommendations and instructions of the dg
er. This includes settingthe’ correct printing speed and pressure for the ink transfer rol
me and printing substrate to be tested. Allow time for the substrate to equilibrate to 1

bstrate on thelaboratory proofer according to the instructions of the device manufact
h the printirigsurface to prevent fingerprints or other contamination.

equiredsamount of ink to the laboratory proofer in order to meet the requirement o
he test.

clean and dry the laboratory proofer and all\items that come in contact with ink of

non-
bs of

eate

the

cing

vice

lers,
oom

hrer.

[ the

Carry out theprint process according to the instructions of the device manufacturer.

Dry or cure

the print in accordance with the ink manufacturers or other agreed upon instructions.

Measure the approximate film thickness of the print, and other properties of interest, e.g. optical
density, colour coordinates.

6 Testreport

The test report shall contain the following:

a) areference to this document, i.e. ISO 2834-2:2022;

b) any deviation from this document;
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