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Flow properties and example of inks

Color
Color intensity

Anchoring of the colorant
on the print carrier,
Drying of the ink,
Bringing colorant into

# printable form
(dissolve-interlace-coat)

Most important tasks and components:

Influence of the

ink behavior

(e.g.. drying, flow behavigr,
abrasion resistance, etc.)

T "aqueous” —ink jet
Printing ink — fiquid — gravure/flexographic
pasty —offset
Cumpiomms powdery - electrophotography (toner)
[ Vehi I .
Colorants l B"’n dle'is“ Additives Carrier substances
L dyes l~ natural and - agents preventing - diluent
artificial resing skin formation
{soluble) solvent
L pigments [ coalescing agents
(dispersed) - Wetting agents - carrier liquid {for liquid toner)
- biocides carrier particles {for powder toners)
I siccatives

Transport of the
colgrant

Carrier substance
mineral 6ils or
€.., 50ya bean oif

Vehicles (Binders)
natural and
artificial resins,

substitute material
greases, oils, elc.

A ) 5o
Qolmma Additives
pigments,
dyas, fillers
T T
) . ., Ink ready
b [ Disp D zing —1 for dispatch
dissobver 3-roller unit, dissolver 3 soller unn filling
1 7 bead mill packing
Varnish — — —
dissolving,
beiling
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Pivot point for

engaging and ———"]
disengaging the

doctor blade

Pivot point for
adjusting to the
various gravure
cylinder diameters

Doctor blade  Dactor blade
clamp I / Impression roller
/
/
Blade table
Largest
- / gravure cylinder
Smallest

|~ gravure cylinder

(RPN Ink pan
[ P -~ |
H{’/ \\
W N

\\ ‘ ink

RN

-,
z (- Ink trough
Clamp

Pan roller

Doctor blade
Chamfer

Blade
table
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Printing process

{ink type)

Offset
* Oil-based

* UV/EB
{curing)

Gravurs printing
* Solvent

LR
(curing)

Flexographic printing
» Solvent

oV
{curing)

Lettarpress printing

Screen printing
¢ Solvents

* UV (curing)

Electrophotography
» Dry/Powder toner

* Liguid toner

* Dynamic viscosity n: Pa- s (Pascal seconds) or 1 mPa- s {milliPascat seconds) (For example: water = 1 mPa-s; honey = 1Pa-s)

Ink Jet

» Thermal tachnolgy
(DoD} {(dyes/
pigments in base
fluid, water)

* Piezo technology
{DoD}

— conventional
(dves/
pigments in base
fluid, oit or water)

— Hot-melt
{Pigments in
melted polymers/
wax, 80100 °C)

- UV
(Pigments in liquid
monomers, etc.}

= Continuous-
technology
{dyes in
salvent, water,
MEK, etc.}

* Dynarnic viscosity : Pa - s {Pascal seconds) or 1 mPa .- 5 {milliPascal seconds} {For example: water = 1 mPa. 5; honey = 1 Pa- s}

Transter mechanism
in the printing
process

Ink splitting
Pressure about 1 MPa
in contact zong {nip)

Ink splitting,

emptying of cells
Pressure approx. 3 MPa
in the contact zone

Ink splitting
Pressure approx. 0.3 MPa
in the contact zone

Ink splitting
Pressure approx. 10 MPa
in the contact zone

Pressing ink through
holes in the screen

Flectrostatic
{powder film}

Flectrostatics extracts
toner particles
from base fiquid

Pressurg impulse
Drop volume
6-30 pl

Pressure impulse
{"diaphragm/pump”)
Drop volume

4--30 pl

Pressure impulse
Drop volume
20-30pl

Pressure impulse
Drop volume
10--30 pl

Ink drop jet,
splitting up inta drops
af 5100 pl for printing

Physically: Absorption,
Chemically: cross-linking/
oxidation

Radiation cross-linking

Evaporation of solvents
{H,0/Toluenel,

Radiation cross-finking

Evaporation of solvents
{H,0, alcohal, etc.)
Radiation cross-linking

Absorption and cross-linking

Dependent on ink type

Melting
{+ pressure)

Anchoring, melting
(+ pressure)
Evaporating base fluid

Fvaparation/absorption

Evaporation/absorption

Hardening through cooling

Radiation cross-linking

Evaporation/ahsarption

Dynamic viscosity*{n),

layer thickness on
the substrate

40100 Pa - s {pasty),
0.5-15pm

0.05-0.2 Pa-s,
0.8-1(2) pm

5-8 pm

0.05-05Pa-s,
0.8-1pm
Upto25um

50-150 Pa s,
0.5-1.5pm

Dependent on the
mesh width up to
about 12 ym

Powder,
5-10 ym

10-20mPa- s
(dispersion),
1-3pm

1-BmPa-s,
< 0.5 pm

520 mPa-s,
< 0.5 pm

10-30 mPa-s,
12-18 pm

15-30 mPa- s,
10-20 ym

15 mPa-s,
< 0.5 pm

Praportion of ink
to be cured on
the suhstrate

90-100%

100%

25%

100%

20-30%
100 %

90-100%

Dependent on
ink type

100%
2--6% in

ready-for-use mixture,
25 % concentrated

3-5%

5%

100%

100%

< 5%

Comments

Slow drying,
high print quality

Rapid drying

Absorbent paper
Solvent recycling

Thick ink layers
passible

Medium quality
Solvent recycling
High ink layer
thickngss possitle,
Better quality

Stow drying

Varsatile application,
L.ow quality

High layer thickness

Climination of
of the base fluid

Avoiding bleeding
in the paper

by means of
special coating

Avoiding bleeding
in the paper

by means of
special coating

Thick ink layer,
sensitive 10
scratching

Thick ink layer on
non-ahsorbent
substrates

Avoiding bleeding
in the paper by
means of special
coating
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Colorants (pigments & dyes)

¢

Binders

*

Additives

¢

Carrier substances (solvents)
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