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WHAT IS PRINT QUALITY 
AND 

HOW TO EVALUATE IT? 

In simple terms: 

Print quality is applying the correct 
amount of ink on wanted image and 
text areas while maintaining the 
non-image areas unchanged. 

This is evaluated visually. 
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VISUAL ASSESSEMENT 

Visual assessement is the only 
assessement that really counts. 

Who cares what the numbers from a 
measuring device are, if the printed 
sample looks good. 

However, to reach that point (good 
printed results), usually a number of 
measurements have to be done. 

In visual assessement, the lighting 
conditions have to be correct: 

- neutral surrounding 
(white or grey) 

- correct temperature of light 
(5000 - 6500 K) 

- enough light (~ 1000 lux) 

ifral 
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Colour temperatures of some 
light sources • 

candle 1900 K 
sunlight at sunset 2000 K 
light bulb 2900 K 
halogene light 3300 K 
moonlight 4100 K 
mid day sunlight 5000 K 
xenon lamp 6000 K 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



1 

o o o O o o 
o m o in o 10 

r> <vi <\J — • • • -

ClL O . OH > © O D + - CLU 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



X 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



52 2 

0 . 8 
. 8 ' - - ' Sfcs. 530 

0 . 8 

pjss iSS 
w^myms SSIkv 540 

s'oiJKgsktP'-> r T ' v i r r ? ^ 
*•' "*»*.*'•- -'V^rH 

0 . 7 ' :'":.I;'iS i frs? \ 550 
0 . 7 -;•;••;: ; 5 " ^ I ? 

sssBBoa sssBBoa 
• te \ 

' : : "•*.."• V j f p f Lr3!3 * *.: s 560 

0 . 6 
" • • V, ' J . i likf B M 3 5- s \ | 0 . 6 

i . ̂ G a s a a m J 
Hi 

£ 3 •-'•*»£ *m * Si - s 570 Hi ft* *: s IP t-W V 
500 k:-.-:sa"-r.i,7r-".r T . •.: :• zuzm>mmu s 

0 . 5 iL^a,iM^^ :i-:: * S as T •- : S 0 . 5 
?«"• -1* •*»;.1 • " - ' - ' " ' ! ' "J /. vJ i f j j *' * T- V 580 

'.-.' 1 : : -: >-!3&9 k 15 " \ 
W3U 1 : : -: >-

ssa % :> \ 
•ESS jJa^jjiH 

•?- < -A-
• 

\ jJa^jjiH | if. «•: -A-
• \ 5 8 0 

is!! t iXS 

I E S=3S3J2 5S » * s is!! t iXS 

I E 
&£****•** M L S * S r •• Us 0 i s 6 0 0 is!! t iXS 

I E 
| ? 

D * * N 
:-y?r 

?" • D 35 - V a w 5 y 6 1 0 

0 . 3 2gj t • -\ V it «r & i i * s 620 
0 . 3 

4 9 0 ,..,-* « 2 
•id/ — < 

-\ 
XK. 1* * «. ::" | rwr*J^ !kf ) 3 0 

.-.i1' sisgsni • B H H S i ^ n - - • . . • . iX: 
fi . " ' ' • ' • - ' ' .. .:;>^a -_- u j?: te £ « i ' 700 fi . " ' ' • ' • - ' ' *-". '"- . ' / - :"J*'<P 

* . . ' • :• ; - . : • «-'. * a 313 "?*"• T T- "„££"'-: " * - /50 

0 . 2 U' ' • ' : " 
- ' . V- - .-. * >7 fc tbr X - • »' j g m * & i ^.T- ~~: 

" • • • " ; 

'rft 0 . 2 
Kst* ~HS13 .:\ • ^ J l* 'A - . T [ 7 ^ 7 1 • ""**" " • • • " ; 

-r,,.,7 .--: • T * "* 
v - . - ^ • «• 

.,..,..., • r ' " "• - ^ 
4 8 0 i ' . . - . - . J 

0. 1 k ..̂  0. 1 

4 7 0 ^ 
Ue *4U 

0 
14507^^*00-380 

0. 1 0.2 0 .3 0.4 0 .5 
— x 

0.6 0.7 

CIE 1931 (x,y) Chromaticity Diagram 

I 
\ 

ifra 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



V' 

0 . 6 0 •550 0 . 6 0 
-«i « 

•550 
570 1 

mm • ; ; * . 5 ?o 
J ' l & • j 

> • 

i 600 
•-. " * ? • A ; • & > • 

i 650 

s - V * * ESC r_L_ f~ '"'*.•' t v | 700nm 

t . - • ; • J ' • D50 • V pr_ . rrT~ t . . - i . jL -

I 
1 .:-••:, 

. ' i ,*, DO: . 
'C 

g *• € \-r~j- \ ••'•. I . . . I /JL; £7 I 
1 .:-••:, 

'-- • B B O E K L : ^ . i :L ['J:'H'.-:Ei 
A - ~ ' ••; *- EE-H [ ":' ". "'• './-, T ' 

0 . 4 0 LI:' 
• / _ > • " 

fe ^ i j j | r^r-rf- i L_, .^t...iJ 0 . 4 0 
t . *~r-. * * * j .* » « «i * * n F . jQ -rj.-;.- :-.k- ~'V-

f~ V * 
E. .-^^ 

r-.w rrrvr^-
r , r ~ , ~ 

jQ -rj.-;.- :-.k-

H OS k • '.- • • * * 

H ' • 1 

&. - -
0 . 3 0 . J ; " 0 . 3 0 

k • 
ir̂ " _ .- t - ; : . . : . . _ i 
• \ -t 

t - ; : . . : . . _ 

4fi0 I : ' . • • 

g r i 
0 . 2 0 rai * '. J 0 . 2 0 r — 

ft 
1 

K 
J 

0 . 10 0 . 10 

k i 
450 1 

* i 

41 )0r im 
L 

0.00 0 . 1 0 0 . 2 0 0 . 3 0 0 . 4 0 0 . 5 0 0 . 6 0 0 . 7 0 

U' 

CIE 1976 UCS (u'.v') Chromaticity Diagram 

ifra 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

file:///-r~j-


I' 

LLI 

(SSHN1H0I1) 
BfllVA 

o 
• < 
_ i 
CD 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



* 
CO 

+ 

% 
% 

$ 
J& 

> ^ 
ô 
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Specifications for proofing 

Substrate 

Matt substrate surface or standard newsprint 

corresponding to : 

CIELAB values 

(llluminant C, 2° observer) 

Y-value 

Dominant wavelength 

Excitation purity 

The shade determination is according to the 

measurement of the reflectance factor defined 

by ISO 2469. 

Measuring element IFRA NEWSPAPER TEST STRIP 1990 

Solid-tone density 

Cyan, Magenta, Yellow 0.90 

Black 1.10 

Tolerance ± 0.10 

Dot gain 

at 50% film dot (according to Murray-Davies) 

Letterpress 

Offset — negative plates 

Offset — electrophotographic plates 

Tolerance 

Process colours 

in accordance with the specifications of the 

European Colour Scale (CEI 30 -89 , Part 4) 

Register ± 0.05mm 

The register tolerance applies to a full-page 

or double-page proof 

Viewing conditions 

ll luminant D5000 

Viewing of reflection originals and proofs 

Illuminance — for critical appraisal 2000 ± 500 lux 

— for routine inspection 800 ± 200 lux 

Viewing of transparencies on illuminators 

(viewers) or by projection 

Luminance 1300 ± 300 cd/cm 

NEWSSHADE 88 

L* = 84.2 

a* = -0 .4 

b* = 6.9 

64.5 % 

576.5 nm 

7.5 % 

Dot gain on proof 

22% 

28% 

22% 

± 2% 

© IFRA, Darmstadt 7 
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IFRA PostScript 
G0I611 r Testf orme 

Customisable for:-

• Page size 
• Screen frequency/resolution 
• Dot shape e.g. elliptical round 
•Output -^negative / positive 
• right- / wrong-reading 
• Screening process 

. . . i . . . . . 

• Test objective 
r 
! 
j 

Independent of:-

•Workstation - Macintosh, PC etc. 

More comprehensive test elements 

Digital - precise and duplicable 

Inexpensive 
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MAXIMUM INK 
COVERAGE 

Black 
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Cyan Mag 
% 

Yel 
58 

5 3 3 

10 7 7 

20 14 14 

30 22 22 

32 32 

50 12 <Z 

60 53 53 

70 64 64 

80 74 7< 

90 83 83 

100 90 90 

FROM THE MAXIMUM 
DENSITY TARGET, A 
DOT COMBINATION 
THAT PRODUCES A 
GOOD DENSITY 
SHOULD BE SELECT
ED. 

e.g. Density 1.35 at 
230% 

(K=90, C=53, M=43, 
Y=43) 

REGISTER 

3 4 1 0 1 

4 vt * I 4 » i 
0,£ O 0,5 

GOOD REGISTER 
MUST BE MAINTAINED 

3 2 1 0 1 2 3 1 

iiliiiil"piiiiiliiiiiiiiil|iii|iiiiiliiii|iiiilinl' 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



I I 1/~%I I I I * V>l 

TRAPPING OF OVERPRINTS 
SHOULD BE CHECKED 

THE VALUES SHOULD BE 
BETWEEN 60 - 90 % (Preucil) 

Trapping% = DQp - D1 x 100 

D2 

GREYBALANCE 

40 

30 

38 36 34 32 
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11111111 
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FROM EACH OF THE GREY-
BALANCE BOXES A NEUTRAL 
AREA SHOULD BE FOUND 
VISUALLY OR BY USING A 
DENSITOMETER. 

AT 50% ROUGHLY: 

C=50, M=40, Y=40 % 

&*i2S5557J% 

78 76 74 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



CONTRAST BARS 

CONTRAST FOR EACH 
COLOUR SHOULD BE 
MAXIMISED. 

VALUES FOR RELATIVE 
CONTRAST SHOULD BE 
AROUND 0.20 FOR EACH 
COLOUR 

CR= gs - pH 
DS 

40% 50% 60% 70% 

STEP WEDGES 

3 % HIGHLIGHT DOT 
SHOULD BE VISIBLE 

DOT GAIN AT 40% 
SHOULD BE 26 - 32 % 

SOLID TONE SHOULD BE 
0.85 - 0.90 FOR 
COLOURS 
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Colour Gamut IFRA Colour Quality Club 

Red 

Green 

Blue 

Measured Area = 4397.31 

(Standard Area = 3866.86) 

50.13 42.27 21.67 

51.78 -35.69 13.78 

38.23 6.28 -24.78 

Cyan 55.84 -21.68 -29.99 

Magenta 52.09 44.64 -0.99 

Yellow 76.89 -4.61 58.42 

1994.11.23 
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L* = 100 (White) 

-a* 
Green) 

+a* (Red) 

L* = 0 (Black) 
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PRINT QUALITY FACTORS 

Quality factor 
or faults 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

A) Print density 

Al Print density level Inking level Check relative contrast; 
(solid density) 
(see Section 5.4.6) 

adjust to NCI-level (6.4.2) 

Printing impression Too high impression 
gives slur 
Too low impression 
gives low density 

Newsprint properties Lab tests 
- Ink requirement (5.4.7 Ink requirement, 

6.4.1 Laboratory 
scale test printing) 

Newsink properties Lab tests 
- Ink mileage (5.4.7 Ink requirement, 
- Ink transfer 6.4.1 Laboratory 

scale test printing) 

A2 Relative contrast Print density level See Al 

v _ D S - D H 
K r D s 

Damping level Search for a level v _ D S - D H 
K r D s without tinting 
(see Section 6.4.2) or water marks 

Faults in prepress 
operations 

Check plate 

A3 Time- and area- Change in ink properties Check print for 
dependent print due to changes trends in density 
density variations in temperature Check temperature 
(see Section 6.4.3) use cooling system 

if necessary 

Plate wear Check plate 

Uneven inking profile 

Variations 
in newsprint properties 
(See Section 2.3) 

Check impression settings 
Check rolling conditions 

Check (pre)settings 
of ink screws 

Check newsprint 
(1.2 Structural 
characteristics, 
1.3 Optical 
characteristics) 

© IFRA, February 1993 Page 1 of 6 
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Quality factor 
or faults 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

Piling (hard layer 
of ink and paper particles 
packed on blanket) 

Clean blanket 
Change blanket 

Linting (accumulation 
of paper fibres 
on blanket) 

Clean blanket 
and check its condition 

Check linting 
propensity of paper 
(6.4.2 Pilot scale 
test printing) 

Check ink tack 
(5.4.3 Ink tack) 

Check rolling conditions 

Check moisture content 
of paper 
and pressroom R.H. 

B) Colour appearance 

Bl Deviation in hue, 
brightness 
and saturation 

Ink not according 
to requirements 

Check ink 
(5.4.11 Day-to-day 
monitoring of ink quality) 

Deviations 
in print densities 

See Al 

Dirty ink train Clean properly 
and regularly 

Improper prepress 
operations 

SeeB2 

Trapping Use tack-graded inks 
according to colour 
sequence 

B2 Improper grey balance Improper prepress 
operations 

1. Search for 
individual NCI-levels 
for each colour according 
to printing conditions, 
newsprint and ink 

2. Fix print density 
at this level 

Page 2 of 6 
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Quality factor 
or faults 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

C) Disturbances 
in non-image areas 

CI Set-off 
(See Section 6.2.5) 

C2 Rub-off 
(See Section 6.2.5) 

C3 Print-through 
(See Section 6.2.5) 

Newsprint properties 
(See Section 2.3) 
- Oil absorption 
- Porosity 
- Surface roughness 

Newsink properties 
- Viscosity 

Printing conditions 
- Speed 
- Temperature 
- Settings 

Post-printing conditions 

Newsprint properties 
(See Section 2.3) 
- Oil absorption 
- Roughness 

Newsink properties 
- Viscosity 

Post-printing conditions 

Newsprint properties 
(See Section 2.3) 
- Oil absorption 
- Y-value 
- Opacity 

3. Search for colour 
separation curves 
giving grey balance 
at these density levels 

4. Fix reproduction 
according to these curves 

Lab. tests 
(5.4.9 Set-off, 
1.2 Structural 
characteristics) 

Lab. tests 
(5.4.9 Set-off, 
5.4.1 Viscosity) 

Lab. tests 
(5.4.10 Rub-off, 
1.2 Structural 
characteristics) 

Lab. tests 
(5.4.10 Rub-off, 
5.4.1 Viscosity) 

Lab. tests 
(5.4.8 Print-through, 
1.2 Structural 
characteristics, 
1.3 Optical 
characteristics) 

NOTE: ink feed must not be used to compensate for faults originating from reproduction. Reproduction should 
follow the standardisation concept. 
(See Section 6.3.1) 
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Quality factor 
or faults 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

C4 Scumming 
(ink in 
non-image areas) 

C5 Tinting 
(ink in non-image areas) 

C6 Filling-in 
(ink and/or fibre 
agglomeration 
in shadow areas 
on letterpress plates) 

C7 Plugging 
(in highlights 
of photopolymer plates) 

Newsink properties 
(See Section 5.3) 
- Strike-through 
- Viscosity 

Printing conditions 
- Speed 
- Temperature 
- Settings 

Non-image areas on plate 
become permanently 
oil-adsorbent 

Insufficient damping 
of non-image areas 

Excessive emulsification 
of water in ink 

Contamination of ink 
by components 
of the damping solution 

Unappropriate 
relief depth and profile 

Ink properties 
(See Section 5.3) 
- Viscosity 
-Tack 

Newsprint properties 
(See Section 2.3) 

- Linting propensity 

Sticky plate surface 

Incorrect dot profile 

Newsprint properties 
(See Section 2.3) 
- Linting propensity 

Ink properties 
(See Section 5.3) 
- Tack 

Lab. tests 
(5.4.8 Print-through, 
5.4.1 Viscosity) 

Re-etch plate 
Change plate 

Increase water feed 
Lower surface tension 
of fountain solution 

Use ink with lower 
water acceptance 

Check pH value 
and hardness of tap water 
(6.2.4.3 Damping solutions) 

Check plate making 
Change plate 

Lab. tests 
(5.4.1 Viscosity, 
5.4.3 Ink tack) 

Pilot scale printing test 
(6.4.2 Pilot scale 
test printing) 

Improve plate making 
(exposure, curing, 
surface treatment) 

Pilot scale printing test 
(6.4.2 Pilot scale 
test printing) 

Lab. tests 
(5.4.3 Ink tack) 
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Quality factor 
or faults 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

D) Disturbances in image areas 
Dl Slur 

(Movement in nip 
contact zones) 

D2 Sharpening/ 
blinding 

D3 Water marks 

D4 Streaking 
(gear or roller marks) 

D5 Ghosting 

D6 Mottle 
(Macro scale 
unevenness 
in print density) 

D7 Speckle 
(Micro scale 
unevenness 
in print density) 

D8 Misregister 

I 
ifra 
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Unappropriate rolling 
conditions 

Image area becomes 
water acceptant 

Insufficient ink transfer 
due to excess 
of surface water 

Worn gearing 
Badly adjusted 
or worn-out rollers 

Unsufficient inking 
of forme rollers 

Poor formation with 
uneven sheet density 

Uneven printing forme 
(letterpress) 

Rough paper surface 
(See Section 2.3) 

Too high ink viscosity 
(See Section 5.3) 

Too low nip pressure 

Improper prepress 
operations 

Adjust diameter 
of cylinder system 
including blanket 
or packing to proper 
rolling conditions 

Use more compressible 
blankets 

Check plate 
Check damping solution 
(pH value, 
surface tension, etc.) 

Lower water feed 
Use ink with higher 
emulsification tendency 
Use damping solution 
with lower surface tension 

Improve maintenance 

Define requirements 
for layouts 
and imposition schemes 
Improve ink train design 
e.g. additional rollers 

Check newsprint 

Check plate 

Lab. test 
(1.2 Structural 
characteristics) 
Lab. test 
(5.4.1 Viscosity) 

Increase pressure 
and check slur 

Make new plates 
(and films) 
Check register 
systems of process 

Page 5 of 6 
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Quality factor 
or faults 

D9 Missing dots 
* (in letterpress) 

D10 Excessive dot gain 

D l l Doubling 

Influencing parameters 
or reasons 

Checks and possible 
countermeasures 

Dimension stability 
of newsprint 
(See Section 2.3) 

Web tension variations 
Blanket height 

Highlight dots break out 

Print density level 
too high 

Nip pressure too high 

Incorrect plate making 

Poor plate resolution 

Blanket and plate contact 
varies from revolution 
to revolution 

Web comes into contact 
with blanket twice 

Web transfers dot 
from previous unit 

Worn sidelay register 
components 

Lab. tests 
(1.1 Basic characteristics, 
1.4 Mechanical 
characteristics) 
Select better web lead 
Optimize imposition 
scheme on cylinder 
Change type of plate 
Lower water feed 

Check web tension, 
setting and controls 
Check blanket 
and adjust height 

Improve plate making 
Check film density 
Check impression setting 
Change type of plate 
Check forme roller setting 

See Al 

Check slur (See Dl) 

Check exposure time 
(of negative 
working plates) 

Check copy-down frame 
and plate processor 

Incorporate 
plate properties 
into reproduction curve 

Fix blanket 

Increase web tension 

Check web lead 
Control web tension 

Improve maintenance 
Increase web tension 
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