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ISO_12647 consists of the following parts, under the general fitle Graphic

technology — Process control for the manufacture of half-
separations, proofs and production prints:

Part 1: Parameters and measurement methods

Part 2: Offset lithographic processes

Part 4: Gravure printing

Part 5: Screen printing

tone colour

Part 3: Coldset offset lithography and letterpress on newsprint

Annex A of this part of ISO 12647 is for information only.
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Introduction

When producing a half-tone colour reproduction it is important that the
colour sepdrator, proofer and printer have previously specified a minimum
set of parameters that uniquely define the visual characteristics and other
technical pyoperties of the planned print product. Such an agreement
enables thg correct production of suitable separations (without recourse to
trial-and-erfor") and subsequent production of off-press or on-press proof
prints from|these separations whose purpose is to simulate the visual
characteristjics of the finished print product as closely as possible.

For more information on the technical background refer to ISO 12647-1.

It is the punpose of this part of ISO 12647 to list and explain the minimum
set of prqcess parameters required to uniquely define the wisual
characterisfics and related technical properties of a half-tone proof or
production print produced by coldset offset or letterpress on newsprint, or
half-tone prpof designed to simulate this, from a set of half-tone-separation
films.

It is a further purpose of this part of 1ISO 12647 to, list values or sets of
values of the primary parameters specified in 1SO 12647-1 and related
technical properties of a half-tone newspaper ptint’or proof produced from
a set of half-tone colour separation films. Where)deemed useful, secondary
parameters|are also recommended for specification.

Since non-periodic screening and direct-to-plate techniques are common
practice with newspaper printing,~information on some of the pertinent
parameters|has been included.
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Graphic technology — Process control for the manufacture
of half-tone colour separations, proofs and production prints —

Part 3:

Colds

1 Sco

This part
values o
condition

This part
speq

sep3
choqg

et offsettithography and tetterpress omnewsprirnt

DE

of 1ISO 12647 specifies printing conditions for newspaper single- or four-colour printing and p
the parameters specified may be used in the exchange of data to characterize the inten
and/or for the process control of printing by practitioners wishing to work-fo’common goals.

of ISO 12647
ifies a number of process parameters and their values that shall be applied when prepari

rations for newspaper single- or four-colour proof and praduction printing. The parameters andg
en in view of the process stages “colour separation®~*making of the printing forme”, “pr

“prodluction printing”;

is al
proc
infor

is af

pplicable to coldset offset and letterpress progf and production printing and off-press pr
2sses on newsprint, or that simulate newsprint,«and that use colour separation films as an anal
Mmation storage medium rather than storage-in-digital form in an electronic storage medium;

plicable by analogy to press printing fram printing surfaces produced by direct imaging meth

corrgsponding proof printing processes;

is ng
anal
whic

IS Ng
anal

2 Norr

The follo
ISO 1264

t applicable to line screens and.non-periodic screens although certain parameters given can b
hgy. In particular, the tone yalues increases specified apply directly because they refer to con
h contain periodic screenchalf-tones;

t applicable to flexe-proof and production printing although a number of parameters can be
DQy.

native references

ving Standards contain provisions which, through reference in this text, constitute provisions o
7~ At the time of publication, the editions indicated were valid. All standards are subject to r

parties td

oofing. The
led printing

g half-tone
values are
pofing” and

pof printing
bgue optical

bds and the

b applied by
trol patches

applied by

this part of
pvision, and

agteements hased on this part of 1ISQ 12647 are nnr‘nnragnd to in\mcfigam the pnccihilify of

hpplying the

most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 5-3:1995, Photography — Density measurements — Part 3: Spectral conditions.

ISO 5-4:1995, Photography — Density measurements — Part 4: Geometric conditions for reflection density.

ISO 2846-2:—1), Graphic technology — Colour and transparency of ink sets for four-colour-printing — Part 2:
Newspaper printing.

1) Tobe

published.
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ISO 12647-1:1996, Graphic technology — Process control for the manufacture of half-tone colour separations,
proof and production prints — Part 1: Parameters and measurement methods.

ISO 12642:1996, Graphic technology — Prepress digital data exchange — Input data for characterization of
4-colour process printing.

3 Terms

and definitions

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

3.1
coldset offs
method of g

3.2
non-periodi
half-tone sg

NOTE Son

4 Requir

The followir
definition of

4.1 Colot

4.1.1 Qua

Unless oth
transmissio
dot shall no
clear film sh

The fringe
distinct part

The colour
made with
defined in I

Bt
ffset lithographic printing where the inks set ("dry") primarily by absorption into the print substra

C (half-tone) screen
reen without a regular screen angle and without a constant screen ruling

hetimes referred to as stochastic, frequency modulated or random screens.

ements

g subclauses are arranged according to the order set out inISO 12647-1. They also depend or
the parameters and test methods.

r separation films

ity
brwise specified, the core density shall be at least 2,5 for offset and 3,5 for letterpress &
N density of the clear film (film base plus fog). The transmission density in the centre of a clear
t be more than 0,1 above the corresponding value of a large clear area. The transmission deng
all not be higher than 0,15.

vidth shall not be greater'than one-fortieth of the screen width; the half-tone dot shall not be s
5.

Separation film quality shall be evaluated according to annex B of ISO 12647-1. Measurement
a (UV) transmisSion densitometer whose spectral products conform to 1SO type 1 printing d
0 5-3; forthe evaluation of core properties, type 2 printing density may be used.

NOTE1l T

th

e cleapfilm density requirement is based on the understanding

it for the

bove the
half-tone
ity of the

plit up in

5 shall be
ensity as

tlthe density range of the clear areas of all films that are to be exposed on to an offset plate, for consis

tent work,

should ot exceed0716;

that 0,05 represents the lowest commonly found value for ISO type 1 printing density.In order to minimise the impact

of the use of half-tone films with clear film densities above this range, agreements between the supplier of colour
separations and the recipient are required. Contacting or duplicating can also be used to bring half-tone films with
dissimilar clear film densities into agreement.

NOTE 2

large solid areas is more than 3,5 above the clear film density.

NOTE 3

As a practical guide, a core density of 2,5 above the clear film density will normally be achieved if the density of

If a user wishes to use a blue filter for transmission density measurements, as is the case for type 2 printing density,

it is necessary to determine, for the particular film type and processing conditions, the correlation between densities obtained

with the blue

filter and those obtained with an ISO type 1 printing density instrument.

NOTE 4 W.ith non-periodic screens, a fringe width of not more than 4 um is reported to give reliable results.
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4.1.2 Screen ruling
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For four-colour work, the screen ruling (screen frequency) should be (34 £ 2) cm—1 or (40 + 2) cm—1 for offset and
(28 £ 2)cm~—1or (34 £ 2) cm—1 for letterpress.

NOTE 1 With computer-generated screening, the parameters screen ruling and screen angle may be varied slightly in
conjunction, from one process colour to another, in order to minimise moiré patterns.

NOTE 2

Higher screen rulings for offset can be successfully used with proper adjustments.

NOTE 3 With non-periodic screens, reliable results are obtained if the minimum dimension of the image elements is in the
range of 25 um to 40 um.

4.1.3 Sqreemangte

For half-one dots without a principal axis, the nominal difference between the screen angles for cyan; n

black shall be 30°, with the screen angle of yellow separated at 15° from another colour. The screen

dominan{ colour should be 45°, this value refers to the film.

For half-fone dots with a principal axis, the nominal difference between screen angles forcyan, magent
shall be $0°, with the screen angle of yellow at 0°. The screen angle of the dominant,colour should be

these values refer to the film.

NOTE The dominant colour contains most of the image information comparedctosthe other colours. In mg
dominant |colour will be either black (K) or magenta (M), depending on the amount of GCR/UCR used in
separation.

4.1.4 D¢t shape and its relationship to tone value

For imaggs that are to be transmitted by facsimile "circular” as distinct from elliptical half-tone dots shoul
For othef images elliptical half-tone dots may be used where the first linkup occurs between the tond
film) of 3p % and 45 %, ideally 40 %. The tone value where the second linkup occurs shall be not mor¢
above that of the first.

4.1.5 Injage size tolerance

For a sef of colour separation films in compion environmental equilibrium, the lengths of the diagona
differ by more than 0,02 %, measured from-common image elements.

NOTE This tolerance includes imagesetter repeatability and film stability.

4.1.6 Tgne value sum

Unless otherwise specified; the tone value sum should not exceed 240 % and shall not exceed 260 %
maximun tone value sum.approaches this limit the tone value of black should be at least 85 %.

NOTE 1 |To achieveracceptable shadow densities, GCR or UCR should be used.

NOTE 2 |Any, celour which is reproduced using all three chromatic process inks, may be thought of as hav
component. This'is defined by the lowest tone value and its grey balance equivalents of the other two inks. It i

T

replace a|l ar)some of the neutral component by black ink. GCR (Grey Component Replacement) and UCR (

agenta and
hngle of the

a and black
15° or 135°,

st cases the

creating the

1 be used.

values (on
b than 20 %

ls shall not

Where the

ng a neutral
5 possible to
Under Colour

Removal) are two techniques for achieving this. UCR is limited to near-neutral colours only, whereas GCR generally provides
no such limit.

4.1.7 Grey balance

Grey balance, unless otherwise specified, should be given by the following tone value combinations, expressed as
dot area on the colour separation film:

Cyan Magenta Yellow
Quarter tone 25% 18 % 18 %
Mid tone 50 % 40 % 40 %
Three quarter tone 75 % 64 % 64 %
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4.2 Print
4.2.1 Visual characteristics of image components

4.2.1.1 Print substrate colour

The production print substrate shall conform to the L*, a*, b* values specified in table 1 within the tolerances
specified in table 2.

The print substrate used for prooflng should be identical to that used for productlon with respect to the defined
values. When s ; n as the
reference. The deviations of the L*, a*, b* values of the proofing print substrate from those of the actual production
or reference print substrate shall not exceed the tolerances specified in table 2.

Table 1 — CIELAB L*, a*, b* values, gloss and brightness of typical.newsprint

L* a a*a b* a Gloss P Brightness ¢
Unit 1 1 1 % 9

80 0 4 <5 60

a Measurement according to 5.6 of ISO 12647-1, that is 2° observeri illuminant Dgg, 45°/0° or 0°/45° geometry, black
backing
b Measurement according to the TAPPI official test method, "Specular gloss of paper and paperboard at 75 flegrees",
T 480 om-85

¢ Reflectance factor at 460 nm, informative only

Table 2 — Tolerances for the colour of the print substrate

Unit: 1
AL* Aa* Ab*

Proofing should be within 2 2 2
Production|should be within 2 1 1
Production|shall bezwithin 3 2 2

4212 Pri

+ lat + l
i ouusutdalc uIUDD

The print substrate gloss should be as given in table 1.

4.2.1.3 Ink set colours

The CIELAB colour co-ordinates L*, a*, b* of the process colour solids on the proof shall agree with the aim values
specified in table 3 within the appropriate deviation tolerances specified in table 4. The colour co-ordinates of the
two-colour overprints without black ink should be as given in table 3.

The deviation of the process colour solids of the production print is restricted by the condition that the colour
differences between proof and OK print shall not exceed the appropriate deviation tolerances specified in table 4.
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The variability of the process colour solids in production is restricted by the following condition. For at least 68 % of
the prints, the colour differences from the OK print shall not exceed, and should not exceed one half of, the
appropriate variation tolerances specified in table 4.

Table 3 — CIELAB L*, a*, b* aim values of ink colours on newsprint
or on equivalent proofing print substrates

Unit:1
L*a ara bta
Cyan 57 -23 L27
Magenta 53 48 0
Yellow 79 -5 60
Black 40 1 4
Cyan + Yellow 53 -34 18
Cyan + Magenta 41 7 -22
Magentg + Yellow 52 41 25
a Meadurement according to 5.6 of ISO 12647-1, that is 2° observer, illuminant Dg¢45°/0° or 0°/45° geometry, black backing
NOTE 1 |As this part of 1ISO 12647 is equally applicable to botti~offset and letterpress proof and production| printing, the
question arises as whether it is possible to print the same L* a* b*values in both processes. It is noted that the offset process
allows forl higher chroma values than the letterpress process;*However, in order to achieve the same optical|result on all
newspapgrs, irrespective of the printing process, identical L*a* b*values for both processes are specified here.
NOTE 2 |The secondary colours red, green, blue can vary depending on conditions that include the mechanics |of the press,
the surfage characteristics of the print substrate ;and the rheological and transparency properties of the| inks. Thus,
conformanmce of the primaries C, M, Y to specifications is not sufficient for the conformance of the secondaries {o the values
given in tgble 3.
NOTE 3 |The values in table 3 relate to~printing with ink sets according to ISO 2846-2, they were derived from press runs in
the field.
NOTE 4 |The distribution of AEgp-values is not gaussian but skewed. For reasons of consistency, the variatior) tolerance is
defined hg¢re as the upper limit for'68 % of the production copies. This is in analogy with a gaussian distribution whiere 68 % are
within plug or minus one standard deviation of the mean.
NOTE 5 |As a secondary reference, reflection densities for the process colours as measured with four different densitometer
types are provided.in table A.1 of the informative annex A.
Table 4 — CIELAB AE;b tolerances for the primary process colour solids
Unit: 1
K C M Y
Deviation tolerance 2 5 7
Variation tolerance 2 3 3 5 4

Not more than 60 % of the total deviation or variation shall be attributable to either AL* or AH*

a Deviation and variation are defined in ISO 12647-1
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421.4

Ink set gloss

No requirement.

4.2.2 Tone value reproduction limits

©1SO

Half-tone dot patterns within the following tone value limits (on the film) shall transfer onto the print in a consistent
and uniform manner:

— 3 % to 85 % for offset
— 5 % to B5%fertetterpress
No significant image parts shall rely on tone values outside of the above ranges on the colour separationfilm.
NOTE The range 3 % to 90 % is reported to be achievable also by non-periodic screens if the minimtum. dimengion of the
image elemgnts is in the range 25 pum to 40 pm.
4.2.3 Tolefance for image positioning
The maximpm deviation between the image centres of any two separations shall de-less than 0,3 mm and should
be less than 0,15 mm.
4.2.4 Tong value increase
4.2.4.1 Aim values
The tone value increase for the production run shall be as specified in table 5 within the tolerances specified in
table 6. Thg tone value increase for proofing should be identical to that used for production. The test method shall
be as specified in clause 5.
Table 5 — Tone value increase values for_production printing for chromatic colours
as measured at a tone-value on film of 40 % or 50 %
Screen ruling 34 cml 40 cm1
Unit % %

Coldset web offset printing 2 b

Negative-afting plates, contact 30 33

exposed

Positive-acfing plates, coftaet exposed 24 27

Positive-acting plates; camera-exposed 20 23

Letterpress 23 -

a As blacK isnhormally printed to a higher ink film thickness than the chromatic colour inks, the tone value increase for black may be 2 %

higher than for chromatic colours.

b Directly exposed plates may not experience the tone value change normally associated with the contact exposure of a film on to a plate.
Therefore, both positive-acting and negative-acting plates so exposed are expected to have a tone value increase of 27 % for 34 cm—1 and
30 % for 40 cm—1

NOTE 1

identically on the film produced by an image setter. Final films should reproduce those tone values.

In general it is assumed that the tone value (termed “ink value” in 1ISO 12642) of the digital data is reproduced

NOTE 2 For non-periodic screens the values of tables 5 and 6 also apply since they refer to measurements in a control strip
with a periodic half-tone screen, see clause 5. For the purpose of colour separation, however, it is important to use tone value
increase data that refers to measurements in non-periodic half-tones. For non-periodic screens with a spot diameter in the
range from 25 um to 40 um it is reported that a tone value increase of 43 % at 50 % tone value on film is typical for the offset

process with

negative-acting plates.
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4.2.4.2 Tolerances and mid-tone spread

The deviation of the tone value increase of a proof or an OK print from the pertinent aim value specified in 4.2.4.1
shall not exceed the deviation tolerance specified in table 6. The mid-tone spread (variation of tone values/dot
gains) of proof or production prints shall not exceed the values given in table 6. The test method shall be as
specified in clause 5.

During production printing, the tone value increase shall agree to that of the OK print within the pertinent variation
tolerance specified in table 6.

Table 6 — Tone value tolerances and maximum mid-tone spread for proof and production printing

The values refer to control strips with 34 cm —1 screen ruling
Unit: percent
Proofing deviation Production
Deviation Variatio
Control patch 40 or 50 4 5 5
Control patch 75 or 80 3 4 3
Proofing Production
Mid-tong spread 5 6

4.3 Adgitional requirements for single-colour reproduction and printing

4.3.1 Sgreen ruling

A screen|ruling of (28 + 2) cm—1 or (34 + 2) cm—1 shall be-used.

4.3.2 Half-tone reflection copy

The minimum tone value on half-tone reflectien‘copy used for producing films or plates shall be as shown in table 7.

Table 7 — Minimum tone values

Screen fuling 34 cm-1 28 cm-1
Offset 6 % 6 %
Letterpress 8 % 10 %

5 Testimethod: Tone value and tone value increase of a print

Refer to $.37and 5.4 of ISO 12647-1 and note the following additional requirements:

A multi-colour control strip shall be printed along with the subject. It shall contain well-defined control patches with
accurate tone value designations. The shape of its half-tone dot should be circular, the screen ruling shall be in the
range from 34 cm—1 to 40 cm—1. The core density shall be not less than 3,5 above the density of the clear film (film
base plus fog) and the fringe width shall not be greater than 4 um.

The effective measurement aperture diameter of the densitometer on the print should be at least 4,5 mm and shall
be at least 3,0 mm.

NOTE 1 If a moderate chain dot shape is used, the tone value increase may be slightly (up to 1 %) higher caused by the
different dot shape used.

NOTE 2 For non-periodic screens it is reported that reliable results are obtained using the same control strip and the same
aim values and tolerances as with periodic half-tone screens.
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