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Extract
This work introduces a new evaluation 
method for the reproduction of colour. 
It is called “common colour appear-
ance” and determines the colorimetrical 
consistency between several different 
reproductions of the same reference. 
The various sizes and shapes of the dif-
ferent source colour spaces requires the 
assessment of large colour differences, 
which is not covered by established 
methods of colour evaluation. 
Pursuing the aim of developing a proc-
ess-independent colour space for larger 
gamuts, several gamuts of modern dig-
ital output processes have been exam-
ined. Based on several candidates, an 
ICC profile (FOGRA53) has been intro-
duced as an exchange gamut. 
Finally, the major sheet-fed offset print-
ing conditions for standardized print on 
coated (FOGRA51) and uncoated paper 
(FOGRA52) have been validated for their 
practical use. They are the main focus of 
this short version. Details regarding the 
first two topics can be found in the long 
version of this research report. 

Practical hints
Make sure to use the correct measurement mode (M0, M1 and M2) for the vali-
dation of your print. Use M0 for all Fogra data up to FOGRA50, M1 starting from 
FOGRA51.

Determine the target values of the solids and the tone value increases on the dry 
sheet only.

The inline, respectively the offline process control can be carried out as usual by 
using densitometrical measurement devices. The relation between “wet density” 
and the L*a*b*-values of the dry sheet is important.

For proof creation with FOGRA51 / FOGRA52 use (tested) proof papers contain-
ing optical brightener agents (OBA) only.

When choosing the proofing substrate, take the surface characteristics into con-
sideration, i.e.: glossy proofing papers for simulating glossy production papers 
and semi-matte proofing papers for simulating satin or semi-matte production 
papers. 

Actively discuss the printing condition with your customer – hereby you show 
your understanding of colour communication and secure its optimal implemen-
tation. 

Ensure the availability of an ISO3664:2009 compliant viewing booth for the vali-
dation in the printroom as well as for the prepress department and for the demo 
room. 

Dr Andreas 
Kraushaar

Dr Philipp 
Tröster

Peter  
Karp

1	 ISO 12647-2 
defines 16 printing 
conditions

One focus of this project was the reali-
zation of the new printing conditions 
(short: “PC”) of the revised ISO 12647-
2 – “Process control for offset litho-
graphic processes”. It defines eight print 
substrates (short: “PS”) and therefore 
replaces the hitherto existing five paper 
types (PT 1 to PT 5), see Tab. 1. 

The printing process is defined for 
amplitude-modulated (AM) as well as 
stochastic (FM) screening, resulting in 
16 standard printing conditions in total. 
A practical realization of these print-
ing conditions involves the creation of 
characterization data, ICC profiles on 
this basis, as well as further working 
tools like, for example, the bvdm/ECI 
Gray Control Strip “GrayCon”. This was 
realized for both sheet-fed offset print-
ing methods (PC 1 and PC 5). Therefore 
placeholders of the Fogra characteriza-
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tion database, FOGRA51 and FOGRA52, 
have been used, which shall be illustrat-
ed further in the following. Establishing 
further web-fed printing methods is 
currently the subject of ongoing discus-
sion within the responsible ECI working 
group (WOWG, Web Offset Working 
Group). 

2	 FOGRA51: Printing 
on glossy and 
matte premium 
coated paper

Information for the print service 
provider
The following requirements need to be 
fulfilled for printing on coated illustra-
tion printing paper (PS1, Premium Coat-
ed Paper):-- Perfect, (optimal) reproduction of 

the target values defined in ISO 
12647-2 (paper white, solid colours 
and tone value increase)-- Universal basis on M1-based meas-
urement values-- Traceability to NIST (Unification of 
the “industry standards” GMDI and 
XRGA)

to replace, respectively complement, 
the up to this date most successful 
and most popular printing condition 
FOGRA39. Being able to ensure a fast, 
easily presentable and better accessibil-
ity, as well as a match between proof 
print and production run, is a funda-
mental prerequisite for a successful 
practical implementation. Therefore, 
several print tests have been planned, 
accompanied and evaluated in the 

Print Substrates (PS)

PS1 PS2 PS3 PS4

Type of  
surface

Premium coated Improved coated Standard coated glossy Standard coated matte

Typical  
process

Sheet fed offset,  
Heat set web offset

Heat set web offset Heat set web offset Heat set web offset

Typical  
papers

Wood-free coated (WFC), 
High weight coated (HWC), 
Medium weight coated 
(MWC), 
glossy/semi-matte/matte

Medium weight coated
(MWC)
Light weight coated (LWC 
Improved)

Light weight coated (LWC), 
glossy/semi-matte

Machine finished coated 
(MFC),
Light weight coated (LWC), 
semi-matte

PS5 PS6 PS7 PS8

Type of  
surface

Wood-free uncoated Super calendered Improved uncoated Standard uncoated

Typical  
process

Sheet fed offset,  
Heat set web offset

Heat set web offset Heat set web offset Heat set web offset

Typical  
papers

Wood-free uncoated (WFU) Super calendered (SC-A, 
SC-B)

Uncoated mechanical 
improved (UMI), 
Improved newsprint (INP)

Standard newsprint (SNP)

Tab. 1: Overview of the new print substrates. An extensive description of the changes has been published as part of this project in the Fogra Extra 30.

Tab. 2: Overview of the conducted test prints.

Printing company Substrate Ink

Astoria Druck Garda Caritiere (130 g/m2) Flint Novavit Plus Bio

Aumüller 2014: BVS matt 135 g/m2 Flint Novaboard C 990 Protect 
Bio

2015: LumiSilk 135 g/m2, 
MagnoSatin 135 g/m2

Flint Novaboard C 990 Protect 
Bio

Heidelberger Druckmaschinen Feb. 14: BVS glänzend Saphira

Nov. 14: BVS matt Saphira

Mohnmedia BVS Matt 135 g/m2 Serie F 15 RS von Hostmann + 
Steinberg

Schleunung Druck 2014: Okastar 135 g/m2 Flint Novavit F900 Extreme 
Bio

2015: BVS matt K+E

Wolfau-Druck LuxoArt Gloss 150g/m2 Heidelberg Saphira Oxi Dry

Fogra (3×) BVS glänzend Huber Rapida

Fogra Luxo Satin Huber Rapida

-- Feasibility by using market-typical 
material combinations (inks and 
practical papers)-- Achievement of a good visual and 
metrological correlation between 
proof print and production run 
(proof to print match)

The last-named aspect of this selec-
tion is the most important one, since 
these printing condition are supposed 
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course of this research project. Further-
more, several print tests have been con-
ducted in the Fogra in-house test print 
centre. Tab. 2 shows an overview of the 
conducted test prints.

For these test prints, a test form has 
been developed and refined succes-
sively. This test form is depicted in Fig. 
1. The evaluations have been conducted 
with all measurement devices capable 
of M1 measurement, particularly the 
FD7 from Konica Minolta, the Spectro 
Dens from Techkon, and the eXact and 
the i1Pro2 by X-Rite. Thus, a representa-
tive measurement was ensured.

Results 
In the following, the results of the work 
on the characterization data of the con-
ducted test prints shall be summarized 
shortly in bullet point form:-- The target values of ISO 12647-

2:2013 PC1 are not the average of 
the market-typical papers and inks, 
measured with M1. -- Market-typical papers, on average, 
have a white point of CIELAB = 95; 
1,5; -6 (M1, wb).-- The CIELAB colour coordinates of 
the solid tones (ISO 12647-2:2013 
PC1) do not match the paper colour 
(CIELAB=95, 1, -4). A conversion, 
e.g. using the XYZ-transformation 

defined in ISO 12647-2 Annex B, is 
necessary.-- The conversion of the paper colour 
values based on the XYZ-transfor-
mation (“Annex B of ISO 12647-2“) 
is only precise for small adjust-
ments. Major changes, especially 
concerning the amount of optical 
brighteners, require a model-based 
transformation. 

The model-based development of the 
characterization dataset conducted by 
the companies GMG and Heidelberg 
Printing Machines AG finally resulted 
in a candidate meeting the practical 
requirements. Obviously, deviations 
between ISO 12647-2:2013-compliant 
prints can be found, but the proof print 
never fails to provide a good “visual 
average” (Fig. 2). 
In the light of the – in this case – unfor-
tunately inevitable incompatibility of 
practicality and ISO-conformity regard-
ing a 100 % match of the full-tone col-
ouring, it is necessary to point these 
differences out in the communication 
of printing conditions. They are shown 
in Tab. 3.
Within the typical deviations of the 
printing process or the used materi-
als, those differences can be regarded 
as negligible. For a conformity assess-
ment in the strict sense of a “within 

the standard” versus “not within the 
standard”, however, this difference can 
turn out to be crucial. Trying to provide 
a compromise, the following approach 
shall be recommended:-- If no contract proof is available, the 

ISO-values (wb) shall be used as 
reference in all instanceses such as 
setup and control.-- If a contract proof (FOGRA51) is 
available as reference, a visual fine 
adjustment shall be conducted by 
the printer during the setup phase in 
order to match the proof print in an 
optimal way. In this case, the values 
of FOGRA51 shall serve as a refer-
ence for conformance assesment.

In order to determine the required solid 
coloration, the absorption character-
istics (ink setting and drying) need to 
be taken into consideration during the 
process calibration. The wet density 
and the colour values (the so-called 
“wet dataset”) for each of the primary 
colours need to be determined, which 
result in an optimal match of the solids 
in their dry state. Aim values for proc-
ess control can as well be determined 
on black backing. Here the paper opac-
ity is used to derive the black backing 
readings that lead, when measuring or 
viewing the dray sheet over white, to 

Fig. 1: The test form developed within this project and in collaboration with ECI (especially Prof. Florian 
Süßl) and GMG (Dr. Hanno Hoffstadt). The targed based on the ECI2002 also allows for a quick control 
of the uniformity.

Fig. 2: Example for visual matching during a 
meeting of the project comittee. The proof print 
is in the middle. On the left and right side one 
print sample is shown each. The visible variation 
can be attributed as industrial typical.
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Druckerei  Bedruckstoff Druckfarben 
Astoria Druck Garda Caritiere (130 g/m2) Flint Novavit Plus Bio 
Aumüller (2x) 2014: BVS matt 135 g/m2 

2015: LumiSilk 135 g/m2, Mag-
noSatin 135 g/m2 

2014: ? 
2015: Flint Novaboard C 990 
Protect Bio 

Heidelberger Druckma-
schinen (2x) 

Feb 14: BVS gl. 
Nov 14: BVS matt 

Saphira 

Mohnmedia BVS Matt 135gr Serie F 15 RS von Host-
mann + Steinberg 

Schleunung Druck 2014: Okastar 135 g/m2 
2015: BVS matt 

Flint Novavit F900 Extreme 
Bio 
2015: K+E 

Wolfau-Druck LuxoArt Gloss 150g/m2 Heidelberg Saphira Oxi Dry 
Fogra (3x) BVS glänzend Huber Rapida 
Fogra Luxo Satin Huber Rapida 

Tab. 4: Übersicht der durchgeführten Druckversuche. 

Im Laufe der Druckversuche wurde eine Testform entwickelt und sukzessive 
verfeinert. Die Testform ist in Abb. 25 dargestellt. Die Auswertungen erfolgten 
auf allen M1-fähigen Messgeräten. Konkret wurden das FD-7 der Firma Konica 
Minolta, Spectro Dens der Firma Techkon, Exact und i1Pro 2 der Firma X-Rite 
verwendet. Somit war eine repräsentative Messung sichergestellt. 

 
Abb. 25: Im Rahmen dieses Vorhabens mit maßgeblicher Mitarbeit von ECI (insbesondere Prof. 
Florian Süßl) und GMG (Dr. Hanno Hoffstadt) entwickelte Testform. Die Testtafel, basierend auf 
den ECI2002-Tonwertfeldern, wurde ebenso neu entwickelt und ermöglicht eine schnelle Kon-
trolle der Homogenität. 
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Abb. 26: Abmusterbeispiel während einer PA-Sitzung. In der Mitte ist der Prüfdruck. Rechts und 
links sind jeweils zwei Druckmuster aufgefächert. Man erkennt deutlich die Schwankung indust-
rieüblich erzeugter Druckprodukte.  

Vor dem Hintergrund der Unvereinbarkeit von Praxistauglichkeit und ISO-
Konformität im Sinne einer 100%-Übereinstimmung der Volltonfärbung gilt es, 
in der Kommunikation der Druckbedingungen auf diese Unterschiede hinzuwei-
sen. Sie sind in Abb. 27 gegenübergestellt. 

 
Abb. 27: Vergleich der CIELAB-Volltonfärbung (M1, weiße Messunterlage). Links: ISO 12647-
2:2013 PC1. Mitte: FOGRA51. Rechts: Unterschiede der Komponenten sowie der Gesamtfar-
bunterschied ∆E. 
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the aim values, which are always given 
for measurement over white (wb).
Subsequently, the tone value increases 
(TVI-curves) are measured and aver-
aged across the format as well as across 
the print run. If necessary, new “RIP 
characteristics” need to be created by 
comparing these values to the desired 
tone value increase (curve “A”), see 
Tab. 4. These values should be reached 
with a tolerance of ± 2 %. It might be 
necessary to create a second test run 
(“iterative process calibration”).

Information for customers (agencies, 
print buyers, publishers…)
Based on these characterization data-
sets, the ECI created the necessary ICC 
profile named “PSOcoated_v3.icc”. The 
calculation of the profile was conduct-

ed with the profiling software Color-
Tool Version 17 by Heidelberg Printing 
Machines AG with the following set-
tings: black-length 9 (threshold 10 %), 
black-width 10, maximum area cover-
age (tone value sum) 300 % and maxi-
mum black 96 %. 
The profile is available as a free down-
load on the website of ECI:

 www.eci.org/de/downloads
Instructions for installation and usage 
can be found in the PDFX-ready guide-
lines and “cooking recipes”. Further-
more, it is recommended to adjust the 
creation of the proof print to FOGRA51. 
In case you want to create 
contract proofs by yourself, 
an intern (built in the proofer) 
or extern measuring device 
capable of M1 measurements, 
as well as proofing paper with 
optical brighteners is neces-
sary. You can find certified 
substrates on the Fogra web-
site:

 www.fogra.org/en/fogra-
fogracert-en/fc-materials/
papers/proofing-substrates/

You can find here as well certified proof 
suppliers:

 www.fogra.org/en/fogra-fogracert-
en/prepress-en/proof-/proofcreation/
contract-proofing-certified/
The transition phase from FOGRA39 to 
FOGRA51 is expected to last several 
years, therefore the conversion between 
old and new data and vice versa should 
be part of the standard repertoire of 
prepress and print service providers. 
Therefore, efficient colour servers with 
suitable device link profiles are neces-
sary.

Tab. 3: Comparison of the CIELAB full-tone colouring (M1, white backing). Left: ISO 12647-2:2013 PC1. Middle: FOGRA51. Right: Differences of the compo-
nents, as well as the total colour difference ∆E.

 Tab. 4: Tone values in dataset (TV) 
and the respective tone value increase 
(status E) for the printing conditions 
PC1, ISO 12647-2 (FOGRA51) for all 4 
printing colours.

TV
in %

TVI
in %

TV
in %

TVI
in %

5 3,3 55 15,9

10 6,1 60 15,6

15 8,5 65 14,9

20 10,5 70 14,0

25 12,2 75 12,7

30 13,5 80 11,0

35 14,6 85 9,0

40 15,3 90 6,5

45 15,8 95 3,5

50 16,0 100 0,0

 Fig. 3:Illustration of the colour co-
ordinates of paper whites of uncoated 
offset papers by means of the CIELAB-
brightness and the CIEb’-values (M1). 
Source: H. Hoffstadt, GMG.

ISO 12647-Premium Coated (M1, wb) FOGRA51 (M1, wb) Differences

L* a* b* L* a* b* ∆L* ∆a* ∆b* ∆E

Paper 95,0 1,0 -4,0 95,0 1,5 -6,0 0,0 -0,5 2,0 2,1

Cyan 56,0 -36,0 -51,0 56,1 -34,9 -52,5 -0,1 -1,1 1,5 1,9

Magenta 48,0 75,0 -4,0 48,1 75,3 -5,2 -0,1 -0,3 1,2 1,2

Yellow 89,0 -4,0 93,0 88,9 -4,0 92,4 0,1 0,0 0,6 0,6

Black 16,0 0,0 0,0 16,0 0,1 -0,3 0,0 -0,1 0,3 0,3

Red 48,0 68,0 47,0 48,0 69,3 45,9 0,0 -1,3 1,1 1,7

Green 50,0 65,0 26,0 49,5 -65,9 24,3 0,5 0,9 1,7 2,0

Blue 25,0 20,0 -46,0 24,7 21,1 -47,5 0,3 -1,1 1,5 1,9

C+M+Y 23,0 0,0 -1,0 23,3 -1,4 -1,7 -0,3 1,4 0,7 1,6
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3	 FOGRA52: Printing 
on wood-free, 
uncoated papers

Information for print service provid-
ers
Establishing characterization datasets 
for uncoated papers basically follows 
the same boundary conditions as the 
procedure for coated papers (described 
in the previous chapter). The difference 
to the printing condition PC1 is based 
on the fact, that the definition of the 
printing condition PC5 is ambiguous. 
The reason for this originates from 
the formation process of the ISO norm 
and the technical and economical con-
straints prevalent at that time, and will 
not be subject to further explanation at 
this point. The ambiguity lies within the 
lack of correlation between the speci-
fied high amounts of optical brighten-
ers (“high”, i.e. ∆B > 14) and the speci-
fied colouration of the substrate. This is 
shown in Fig. 3.
The illustration clearly shows that the 
paper colouration defined in ISO 12647-
2 (CIELAB=95,1,-4) does not match the 
colouration of papers typical for the 
market. There are in fact papers of this 
colour, but they are very rare. Therefore, 
in consultation with the project com-
mittee, the focus lies on working on 

a practice-oriented candidate – even 
if the printing condition PC5 is not 
matched exactly (spot on). 

In fact, the characterization dataset 
(“FOGRA52”) developed for the com-
pleted Fogra research project “Devel-
opment of methods to compensate the 
differences between proofing and pro-
duction stock” (60.055) meets these 
demands very well already. Two ques-
tions arise, however, for the practical 
use in terms of consolidation:-- Is the determined colouration prac-

ticable and typical for the industry 
in terms of its achievability by using 
different substrates and inks?-- Is the paper colouration as defined 
in annex B of the norm suitable for 
achieving results based on the full-
tone colouration values as defined 
in PC5?

For this project different test prints 
have been conducted in the Fogra in-
house test print center (Tab. 5). The 
first step of these tests always was the 
adjustment of the colouration, trying to 
achieve an optimal full-tone colouration 
according to PC5. 
The visual assessment of the print 
results is depicted in Fig. 4. It is clearly 
shown that due to the huge variety of 
substrates the variance of the visual 
impressions is equivalently large. Sub-

dividing the paper types further would 
reduce this problem. This would result, 
however, in a larger variety of profiles 
for the data creator – who even now 
already seems to be lost in the “profile 
jungle”. Therefore the term “uncoated 
paper” can have three different mean-
ings in this context, whereby the CIEb*-
axis is used for clustering. Firstly, it 
refers to bluish papers, which account 
for a good proportion of the practical 
papers currently in use. They are the 
focus of this project and portrayed by 
FOGRA52, as previously described. The 
second category comprises of the more 
neutral natural papers with a white 
point around CIEb*=-4 (“P5-exact”). 

Test 
print 

Substrate Ink

1 Cocoon Huber Rapida

2 Lessebo Huber Rapida

3 Plano Plus Huber Rapida

4 UPN Fine Huber Rapida

5 Fly Extra Weiß
each with: 
Flint Novavit 
Supreme Bio, 
Huber Novavit, 
Sun Chemical 
PSO-Exakt

6 Fly Creme

7 Fly Weiß

8 Fly Schnellweiß

9 Zetamatt

Tab. 5: Overview of substrates and inks used for 
the conducted test prints.
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Abb. 29: Auffächerung der unterschiedlichen Druckmuster für zwei Motive. Der Prüfdruck 
(FOGRA52) ist unten mittig zu sehen. Die visuellen Unterschiede sind insbesondere im Hautton 
des Jungen gut zu erkennen, wobei angemerkt werden muss, dass dieses Motiv bereits auf 
kleinste Prozessschwankungen reagiert. 

Analog zum vorherigen Abschnitt sollen die Ergebnisse in stichpunktartig zu-
sammengefasst werden: 

• Die Variation der Papierfärbung marktrelevanter Naturpapiere ist deutlich 
größer als die entsprechender Illustrationsdruckpapiere. 

• Die Papierumfärbung der ISO 12647-2:2013 Anhang B kann Papierfär-
bungsänderungen bis ca. ∆CIEb*=3 bis ∆CIEb*=7 gut abbilden. Darüber 
hinaus sind modellbasierte Ansätze mit entsprechenden Praxisdrucken 
nötig. 

• FOGRA52 entspricht nicht der ISO 12647-2:2013 PC5, sondern charak-
terisiert eine eigenständige Druckbedingung. 

• Die Färbungswerte von FOGRA52 sind durch marktrelevante Druckfar-
ben gut bis sehr gut in den typischen Schichtdicken erreichbar. 

  

 Fig. 4: Comparison 
of different print sam-
ples for two motives. 
On the bottom center 
is the FOGRA52 proof. 
The visual differences 
are very prominent in 
the skin tone of the 
boy, even if it has to 
be noted that this 
motive reacts to even 
the smallest process 
fluctuations already.
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The last candidates are the yellowish 
book printing papers with CIEb*=9.

Analogical to the previous chapter the 
results shall be summarized shortly in 
bullet point form:-- The variation of the coloration of 

typical natural papers is significantly 
greater than of equivalent illustra-
tion printing papers. -- The paper colour adjustment as 
described in ISO 12647:2013 Annex 
B is able to predict changes of 
the paper colour between approx. 
∆CIEb*=3 and ∆CIEb*=7 very well. 

Beyond this range, model-based 
approaches referencing to relevant 
practice prints are necessary.-- FOGRA52 is not equal to ISO 12647-
2:2013 PC5, but is defined as an 
own printing condition.-- The colour values of FOGRA52 are 
easily achievable using inks relevant 
to the market in their typical layer 
by using typical ink film thicknesses.

In the context of ISO 12647-2:2013 
PC5, the printing condition FOGRA52 
can be communicated as an independ-
ent printing condition (distinctively 
following the principles of ISO 12647-
2), unlike FOGRA51 and PC1. The shift 
regarding the full-tone colouration fol-
lows the change of paper colouration, as 
expected, towards blue. This is depicted 
in Tab. 6.

The specifications for process control 
are identical with the ones of FOGRA51. 
The tone value increase curve “C” for 
FOGRA52 can be found in Tab. 7.

Information for customers (agencies, 
print buyers, publishers…)
Based on these characterization data-
sets, the ECI created the necessary 
ICC profile named “PSOuncoated_v3_
FOGRA52.icc”. The longer name origi-
nates from the previously described 
issue and in order to settle the ambigu-
ity of “printing on uncoated substrates”. 
Specifically, confusing FOGRA52 with 
ISO 12647-2:2013 PC5 shall be avoided.

The calculation of the profile was con-
ducted with the profiling software 
ColorTool Version 17 by Heidelberg 
Printing Machines AG using identical 
settings as for FOGRA51: black-length 9 
(threshold 10 %), black-width 10, maxi-
mum area coverage (tone value sum) 
300 % and maximum black 96 %. 
Further specifications are in accordance 
with chapter 2.

4	 Colour 
communication 
and matching 

The monitoring of extern and the 
conduction of intern printing tests 
resulted in two printing conditions, 
FOGRA51 and FOGRA52, which fulfill 
the requirements for high quality col-
our communication for the first time. 
In terms of a concerted matching (ISO 
3664:2009-conform viewing booth) 
and a measurement based on D50 (ISO 
13655:2009, M1), the visual appearance 
matches the metrological result very 
well. Especially for uncoated papers, 
FOGRA52 provides a characterization 
dataset, which makes all previous tips 
and tricks, and even established “gurus”, 
obsolete.

Tab. 6: Comparison of the CIELAB full-tone colouration (M1, white backing). Left: ISO 12647-2:2013 PC5. Middle: FOGRA52. Right: Differences of the compo-
nents, as well as the total colour difference ∆E.

Tab. 7: Tone values in dataset (TV) and the 
respective tone value increase (status E) for the 
printing conditions PC5, ISO 12647-2 (FOGRA52) 
for all 4 printing colours. One tip to remember: 
The “new” curves show integer TVI at TV=50 % 
(“formerly” TV=40 %). 

TV
in %

TVI
in %

TV
in %

TVI
in %

5 5,8 55 21,3

10 10,6 60 20,3

15 14,3 65 19,0

20 17,2 70 17,4

25 19,4 75 15,4

30 20,9 80 13,2

35 21,9 85 10,6

40 22,3 90 7,5

45 22,4 95 4,0

50 22,0 100 0,0

PS5: Woodfree uncoated (M1, wb) FOGRA52 (M1, wb) Differences

L* a* b* L* a* b* ∆L* ∆a* ∆b* ∆E

Paper 95,0 1,0 -4,0 93,5 2,5 -10,0 1,5 -1,5 6,0 6,4

Cyan 60,0 -25,0 -44,0 58,7 -22,4 -48,1 1,3 -2,7 4,1 5,1

Magenta 55,0 60,0 -2,0 54,5 60,1 -4,3 0,5 -0,1 2,3 2,3

Yellow 89,0 -3,0 76,0 87,7 -2,7 72,4 1,3 -0,4 3,6 3,9

Black 33,0 1,0 1,0 29,8 7,7 2,3 3,2 -6,7 -1,3 7,5

Red 53,0 56,0 27,0 52,6 56,0 25,5 0,4 0,0 1,5 1,5

Green 53,0 -43,0 14,0 52,0 -41,4 11,3 1,0 -1,6 2,8 3,3

Blue 39,0 9,0 -30,0 38,5 9,8 -32,0 0,5 -0,8 2,0 2,2

C+M+Y 35,0 0,0 -3,0 34,6 0,6 -4,3 0,4 -0,6 1,3 1,4
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