This document is downloaded from DR-NTU (https://dr.ntu.edu.sg)
Nanyang Technological University, Singapore.

Newsinks and fountain solution

1995

Newsinks and fountain solution. (1995). In Newsprint and Newsink Economy and Quality in
the Face of Rising Prices : Workshop, Hong Kong, 13-14 June 1995. Singapore: Asian Media
Information & Communication Centre.

https://hdl.handle.net/10356/86727

Downloaded on 20 Mar 2024 17:27:26 SGT



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

Newsinks
&
Foutain Solution

Paper No.6



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

TR TR eyt g gy - v

Bt N o e

e ——

B R WTARY Rberzas ) ST

Session 5:

I
PR Y 51

2mi

Newsinks
Composition and properties
Testing and handling

New developments

-

ik

T

RV A AR AR B ST AT N R B B e Db

E

5
=
3
Lt
=
g :

Fountain solution
Basics
Recommendation
Handling

E:

DT

Ry

|
3
:
2
&
¥
b
£

L5005 HEN R ST 4 Bk




A ) A PP el

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

e PR ks o e 58 i e < g e S, 5. 8wl N e =

ST T d e e ——— o, n vy

The role of ink

- Form a coherent layer on the paper.
- Account to about 1 to 2% of the total
newspaper weight

- Ink in non-image area --> bad quality
- Laboratory method can help but will
never replace a trial on the press.

- Newsinks are often manufactured to
suit the needs of a particular newspa-
per. Parameters used: location, needs

of advertisers, press, general quality
level. It will fix the price.
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The composition of a printing ink

Composed of three distinct parts:
- a pigment
- a vehicle
- additives.

Pigment
i - Colouring agent. Dispersed in a very
| fined grained form.
! - For black ink: carbon black (incom-
plete burning of hydrocarbons).
- In the production process, pigments

go through a surface treatment.
Vehicle | | 5’
- Transportation of the pigmentand to |
give the ink its final aspect after drying. E’
- The vehicle is composed of a hard
resin, a solvent and a diluent

Additives a

- May be used to adjust flow, set-
== Off characteristics, print-through,
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Pigment
Mineral oils
Resin

Additives
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VISCOSITY

Definition

The resistance of a fluid to flow is called viscosity. Because of this resistance. energy must be
continuously added in order to maintain the flow of a liquid.

Viscosity gives expression to the drag which adjacent layers of a fluid exert on each other
when subjected to a shear force. Figure 1 illustrates the situzation in the basic geometry of

fluid flow. namely flow between parallel plates. Ink flow as it occurs in the press is a
modification of the flow described by this simple geometry.

1
/
(7777777777773 —
1 Moaving plate i J
'f ]
2 Sheared liquid L — 5
{ /
[ /
3 Fixed plate /

LSS
//// Fa

Figure I. The flow of a liquid benween two parallel plates.

The entire flow behaviour of an ink is depicted by the flow curve or rheogram which shows

the relationship between a dimensionless speed, the shear rate D (s~') and the resulting
force per unit area, the shear stress 1 (Pa).

Shear rate gives expression to the drop of speed (in the direction of the applied force) over
the thickness of the liquid layer. The force per unit in plain area needed to maintain a given
shear rate i1s called the shear stress.

Two typical flow curves are shown in Figure 2. The basic paramecter is viscosity which is
defined as the ratio

.
U
where s the viscosity (Pa s)
1 5 the shear stress (Pa)
D is the shear rate (s7')
When the relationship between shear stress and shear rate is linear. viscosity is independent
of shear rate and then the luid is called 4 Newtonian fluid. In other cases, more than onc

CIFRAL February 1993
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VISCOSITY Sc4.1

Shear rate Viscosity

Change in viscosity

(s—1) {Pa s) (Pas/s™1)

1
10
102
103
104

50
25

2.8000
0.1100
0.0100
0.0002

< 0.0001

ol ol o ol
- NGO

15
6
4

Shear rates ranging from 0 to 10° (s7') can occur in different regions of a roller nip.
influencing ink transfer. This is one reason why the complete prediction of ink behaviour
requires knowledge not only of the viscosity at a given shear rate burt also the whole
rheogram of the ink, 1.e. the shear stress vs. shear rate relationship. For practical purposes,
however, it suffices to cover a shear rate range of two powers of ten. Ink transfer mecha-
nisms are dealt with in more derail in Chapter 6.

Temperature  (°C) 10 23 40
Viscosity (Pa s) 13.1 D 2.9

Viscosity measurements should therefore be made at a standard temperature — most
commonly at 25°C. In addition. the temperature dependence of the viscosity should be
checked by determining the viscosity at different temperatures. preferably at 40°C, to take
INto account temperature increasas in the press and. say at 10°C to represent low tempera-
ture storage conditions. High viscosity at low temperature may cause difficulties in ink
pumping. whereas low viscosity at an increased temperature may contribute to excessive ink
penetration into the paper in the printing nip.

Determination methods
Newsink viscosity is measured using a viscometer. Most viscometers in use operate accord-
ing to onc or other of the following principles:

Couxial cylinder
Conc/plate
Falling rod

© IFRA. February 1993 Page 3 of 5
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INK REQUIREMENT

Definition:

amount of ink required per unit paper
surface area to give a certain print
density

Units:
g/m?

Normal values:

In a test of 32 European black inks
the ink requirement varied from
1.05 to 1.65 g/m?

The more ink is required for certain
density, the more water is needed
leading to more emulsification,
smudging etc.
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Set-off is ink attaching to other
surfaces (cylinders, roller bars,
opposite page) immediately after
printing.

Tested in a test device which has two
nips. The first to apply ink and the
second to bring a test paper In
contact with the ink. Density of the
test paper is measured.

Rub-off is ink attaching to other
surfaces when the surface is rubbed
1 - 24 hours after hours printing.

Tested by a special device where a
specified weight (50gr.) is covered
with paper and rubbed against the
printed surface.Density of the rubbing
paper is measured. |
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A Set-off 0017 s
[] set-off 155

Time after printing:
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MATERIALS (1) 17

Correlations between Ink Measuring Methods
and Printing Results

In general, we recommend the printer to set in-house target values and tolerances for
ink printability properties. General guidelines for these values are given in Chapter 4
of this report, but they should be agreed upon individually (including measuring
methods) by the printer and the ink manufacturer.

Following measurements (described in the IFRA Newsprint and Newsink Guide
Chapter 5.4) can be considered as suitable for newspapers:

— ink mileage
— print through
— set-off

— rub-off

They can be used by specifying the testing conditions — such as test press (IGT or
Priifbau), paper grade (standard newsprint 40 or 45 g/m?), and test performer
(preferably the ink manufacturer). In principle, each delivery should be checked

against these in-house target values.

Regarding ink runnability, we recommend the rheological properties to be specified
individually for each combination of press and ink t)-'p'c (ink manufacturer). This is
done by determining the properties of inks with good on-press behaviour. Adequate
measuring methods have again been given in the IFRA Newsprint and Newsink
Guide Chapter 5.4 for ink viscosity, yield value (ink length) and tack. The testing

conditions should always be specified.

ifra
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Emulsification (%)

Scumming
Reduced density,

mottled solids, dot spread,
scumming

100
-
ldeal
50 C
D
Reduced density, mottled solids,
dot sharpening, tinting, scumming
Image blinding
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4 6 8 10

Mixing time (min) :
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Rub-off test for different inks
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Rub-off test of ink no.12
on different papers
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Paper no.
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Natural aging

Total soiled area,
mm?2/m? paper surface

Natural aging, days

7000 //
6000 //
5000 //
4000 //
3000
| / O INK 1 (Tall oil/Mineral oil)
“K0H * INK 3 (Soybean ol
INK 4 (Mineral oil
1000
100 200 300
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World production of vegetable-based oils
(Total oroduction in millions of tonnes)
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Set-off, 0 s (D) Rub-off, (D)

Show-through (D)

VTT tests at Aamulehti
in Tampere

0.12
0.10 Rub-off —
0.08 —
0.06 -
0.04
0.02 . "
0.00 " Tall Mineral Linseed ean
oil oil oil oil
i Set-off
-
i | [
’ Tall Mineral Linseed Soybean
oil oil oil oil
0.10
0.08
0.067
0.04
0.027
Q.00 Tall Mineral inseed Soyben
oil oil oil oil




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

Print density compared with ink rub-off
Rub-off density

127

Mineral oil black

6 Soybean oil black
4 =

2..

0 T T T T T
0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20
Print density
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Natural aging

(@)

INK 4 (Mineral oil)
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\ INK 1 (Tallél/Mineral oil)
n 0

O

+
\ INK 3 (Soybean oil)
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100 150 200 250
Natural aging, days
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COIVIPOSITION OF THE
DAMPING SOLUTION

Type of component

Function

Surfactant, alcohol

Decreasing surface
tension, improving
wettability, incresing
emulsification

Buffer system

Maintaining the pH
value

Gum arabicum

Plate protection

Biocides

Slime prevention

Anti-corrosion agents

Corrosion prevention

Anti-foam agents

Foam prevention

Complex former
(EDTA)

Inactivation of calcium
and other metal ions
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FOUNTAIN SOLUTION

Fountain solution in offset printing has
the following tasks and requirements

TASKS

- to keep the non-image areas free
from printing ink

- to act as a cooling vehicle

- to act as an anti-friction vehicle
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REQUIREMENTS

- Abllity to spread quickly and evenly.
The better the spreading, the less
water is needed to cover non-image
areas > less back transfer to the
Inking unit, less water marks

- Ability to form a homogeneous
emulsion with the printing ink to form
an ink/water balance. Correct
emulsification

- Ability to achieve stable correct pH
(4.8 - 5.3)

- Ability to resist slime formation
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Emulsification is a key factor to
achieve consistency in halftone areas.
During printing, the fountain solution
mixes with the ink forming an ink-
water emulsion. The amount of water
in this emulsion can be up to 40 %.

Emulsification:

- reduces the viscosity of the ink
(overshot / undershot)

- reduces the relative pigment
amount

- more ink is needed to achieve
same density

- increases dot gain because of
lower viscosity

A stable state of emulsiﬁcation
should be reached fast and it
should be on a correct level.

fra
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. Inked area after passage of damping

2-5% water
in two inks

Ink 13-19%
fountain
14-18%
24-34%
12-15%
Yiater
Tountain

Figure 3. Water content at five sampling
points in the inking unit of a newspress.
(Figure 1 and selected data from Table 1,
Lindqgvist, Graphic Arts in Finland, 1976)
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} Optical

. Water, |
! density ater, vol %
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Thickness of wet emulsion, um
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OOT GAIN z
20} @
E &
g SOuUD
¢ T DENSITY/\ .
<
@ 10} 1.0
&
S 50% BAR 0.6
OENSITY \/——/\
0 . o L A Q.5
Scum Wash

Oampener Setting

Figure 21. Apparent dot gain and solid op-
tical density versus dampener setting on a
newspress. (Figure 10, DePaoli, Taga Pro-.
ceedings, 1981)
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Fountain Solution
1

Tap Water:

< 3°d, < 30 mg/l chloride

Comment:

Danger of corrosion
Contact damping systems

Settling of ink on damping rollers

What to do:

Add 0.5 % conditioning concentrate
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Tap Water:

7 -12 °d, < 30 mg/Il chloride

Comment:

Perfect for printing

Water treatment:

Not necessary

Fountain Solution
2
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ountain Solution

Tap Water:
15 -20 °d, < 30 mg/l chloride

Comment:

Having small printing areas on plate (cyan,
magenta)

Too much damping solution into ink

Ink splitting will be wori#rs<=

Ink density of the printed paper goes down

Precipitates (white) on the damping rollers
Stripping of ink rollers

What to do:

1. Deharden water to 7 - 12 °d (chloride will
not be removed)

or

2. Reversed osmosis (removes 95% of all
lons and all fungis and bacterias), then mixing
with tap water to give 7 - 12 °d,

or better (when tap water quality is not
constant: add 0.5% conditioning concentrate)




——
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Fountain Solution
4

Tap Water:

> 50 mg/l chloride

Comment:

Danger of corrosion

What to do:

Reversed osmosis (removes 95% of all ions
and all fungis and bacterias), then mixing with
tap water to give 7 - 12 °d,

or better (when tap water quality is not

constant: add 0.5% conditioning concentrate)
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SPRAY DAMPING
ADVANTAGES:

-No circulating water

-Lower temperature of the water
-Quicker start up

-Less water consumption
-Better adjustability (1/2 page)

PROBLEMS:

-Incoming water must be clean not to
block the nozzles

-Nozzles must be maintained from time
to time to avoid blockages

ifra




DAMPING SYSTEMS

PRINCIPLES:

contact - non-contact
direct - indirect
predamping - postdamping

Figure 4. A conventional coniact damping system (left) and a contactless system (right).

A preferable way is:

non-contact (to avoid ink feed back)
direct (to avoid over emuslification)
post damping (because of wider

ifra tolerances)



ersity Library

cal Univ

ologi

0

echn

ument. Nanyang Te

Act applies to the use of this do

Singapore Copyright /

e

ATTENTION: Th

A
A

Birsten-
walze

Abstreif-
rakel

ifra



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

e-wide, remote-con-
trolled shutters for accurate
water metering

1. Insulated water pan

2. Motonsed, infinitely-variable
water fountain rollers

3. Motonsed brush roller

4. Page-wide brush shutters

5. Drven chrome roller

6. Plate dampener.
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Feuchtmiftel-
Feuchtmittel
RiickfluB

Dosier-
blenden
zufuhr

Rotor
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Metering provided zonal - 0 0 0 0540
page-wise _ 8 4 2 3 9
- overdamping possible 8 4 1 3 2
edge overdamping 5 2 0 3 0
Assessment of the very important 9 3 1 3 8
metering possiblities important 0 1 1 0 1
Metering over the sensitive 6y 2 1 3 7
web width medium 3 2 0 0 2
-rough 0 0 1 0 0
Possibility of adjusting sensitive 9 3 1 3 8
the plate rollers rough 0 1 1 0 1
Maintenance easy 4 < 0 3 7
of the damping unit medium 4 0 1 0 1
sophisticated 1 0 1 0 1
maintenance intervals 20-200| 1-50 | 1-200|10-60 | 180-
(shifts) - 360
Cooling yes 71(5-20%) |4(15-20%c) 2(12-16%)| 1(11°¢) | B(B-17°¢)
Influence of the ink equal 4 1 1 2 6
unequal 5 3 1 1 2
Influence of the equal ) 2 2 3 6
printing substrate unequal 4 2 0 0 1
Response when changing DS increase {cyl. rev.) 0-20 | 10-20|15-20| O |15-130{500"7
the damp. solution settings DS decrease 0-20 | 10-20|15-20| 0 |15-130|500"
Response when very good 67 2 2 3 7
increasing printing speed manually 3 2 0 0 3
Response when very good 5 2 1 2 8
decreasing printing speed manually 4 2 1 0 2
Wash interval 1000 cylinder revolutions| @ 100 | 200 |100-150; 40-100 |80-1500
e (@ 150)
Printing stoppages adjusting the DS 3, g 1 0 2
adjusting the ink 0 2 1 1 4
operating conditions DU 4 1 0 Z 2
S
DS: damping solution 9 ? .42 3 ~ g
DU: damping unit Z:(Nq;ebau Witag | MAN K}ifb'ﬂu MAN
"2 no cooling Manufacturers | A];Jag A :l‘;rrlf
@: average ert e
Frank.

Table 3.2.1 . © ifraduly 92

Table 3.2.1.a: Performance of damping units.

© IFRA, Darmstadt
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Location of the test damping unit in the Zirkon 660

View 1nlo the test damping unit with ailr guiding elements

Ceneralian af the air slren: L he | Appendix 2.1.2.-1
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with direct plate

e Ink fountain system
dampening

0

&

o

O
o
(
P %o.o
anr..o
=50

¢ Ink pump system with
direct plate dampening

e Ink pump system with —_—_
Ink traln dampening

ifra
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