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Inks Composition and Process
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I * Types of ink
e UV
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Inks Composition and Process

UV inks - Differences in composition vs conventional inks
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Inks Composition and Process

Curing mechanisms

) Water Evaporation

Solvent Evaporation

/‘/ Radiation (UV, LED, EB)

Termal (Oven, IR)

2K (Epoxi, Urethane X-link)

Chemical (Moisture, Oxidation)
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Inks Composition and Process

Waterborne - Coalescence
Different from Solvent based inks, not only evaporation and physical laydown.
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Inks Composition and Process

Oligomer

* The real “backbone” of any UV ink system (the resin).

* |t helps in the pigment wetting, transfer and provide other important properties to the
ink film. Many Functionalities available

Hardness
10

Reactivity Elongation

Chemical . N

. Abrasion/Scratch resistance
Resistance

Viscosity - Adhesion
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Inks Composition and Process

Monomers

* Used to reduce viscosity, “thin” the ink

* Monomers - low molecular weight reactive compounds

* Can affect adhesion, flexibility, end performance

Property
Crosslink Density
Cure Speed
Flexibility
Hardness

Solvent Resistance

Functionality

Mono Di Tri Tetra Penta
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Inks Composition and Process

Photoinitiators

* The KEY to the UV curing process!
* Determines the curing ability of system

* Different types used, blended, depending on type of lamp, pigment
composition and process/print requirements.

Photoinitiators — The clivage reaction

UV energy absorbed radlcals formed
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Inks Composition and Process

Photoinitiators

(AHK, AAK, MAPO e BAPO)

Absorgdo dos fotoiniciadores
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Absorcdo dos fotoiniciadores
(AHK, AAK, MAPO e BAPO)
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Printing Processes

Gravure
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* The gravure process produces a print from an engraved cylinder.
* Gravure has traditionally been the higher quality of flexible packaging printing.
* It lays down more ink than flexo. Inks such as metallics, release lacquers and cold seal can

¥ 1

be applied
* Printing speeds are typically between 120 m/min to up to 300 m/min
* There are usually 10 printing stations all in a row.
* Each printing station is able to print one colour perfectly on it’s own.
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Printing Processes

Flexographic unit

Printing Plate

Impression cylinder
Doctor blade

Anilox roller Substrate/material

Doctor roller

Ink pan
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Printing Processes

Rotary Screen Printing

Screen stencil Print substrate
.,.,--"“'-
i o &
Squeegee
Ink
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Impression cylinder
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Printing Processes
Offset Unit

Ink fountain Vibrator  Inking Oscillating
Ink tray  roller roller roller roller

Blankett

Dampening
roller

Water & |

e impression =
e Cylinder
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Printing Processes
UV Letterpress

Ink tray

Printing Plate

Meetering Substrate/material

&

Impression cylinder
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Press Types

Wide web press / Packaging

A typical flexo press these days
has between 8 & 10 print units

Most printers have at least

one of these presses

Larger accounts have many

(for 6) in one press hall.

Usually Flexo printing heads

W
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Press Types

Narrow Web Press

Never “a typical” Printing Press

A NW press can handle substrates from 30 micron
~— film to 300 gram high gloss carton

330-520 mm

Flexo

Lamination
Gravure, Glue, Cold Seal =

Cassettes: Flexo, Screen, Gravure, Foil

m

A Narrow web press can contain up to 6 different print methods, and in line finishing like
hot foil, embossing, lamination. Converters use the optimal print method for individual a\
jobs. Combining all kinds of print methods, in the same press by using printing

cassettes. They may change print method 2-3 times during the day
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Interaction with the substrate

Surface Tension

SURFACE
TENSION

Liquid attraction forces
Coating (surface tension of the fluid)

Substrate

Repulsive forces of the solids towards flow
(surface tension of the solid) i
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Good film establishment: Adhesion, Leveling, Flow, Gloss, D.O.l. (Image Definition).

Ideal - Substrate wetting: Substrate Surface Tension > Coating Surface Tension ! i\ 2 om bt ks




Interaction with the substrate

Surface Tension

B Amorphous vs. Crystalline

droplet
0

SUBSTRATE SUBSTRATE
Poor surface wettability Good surface wettability
Low surface energy High surface energy
Contact angle >90° Contact angle <60°
Amorphous Semi-crystalline
Surface Enernies of Untreaied Polymers
Hydrocarbons Surface energy
(dvnes/cm)
Pobypropylene, OPP.BOPP ..o 2031
Polyethylene ... ... 3031 Name Abbr. | F Surface
Pobranyl Acetate (PVA) Copolymer oo 334 tension/mN/m
PalwshWTBIG oo s 38 (25 °C)
Polystvrens (low LoDODEET) oo st s e 3
isobornyl acrylate IBOA 1 32
isodecyl acrylate IDA 1 29
VS. octyl/decyl acrylate ODA 1 30
hexanediol diacrylate HDDA 2 36 =
dipropylene glycol diacrylate DPGDA 2 35 ﬁ
PD].'\'E a.t'hDIETE ........................................................................... tripropylene g|yCO| diacrylate TPGDA 2 34
Polbymmade ..o . )
Polvacetal e trimethylolpropane triacrylate TMPTA 3 38
Polyphenylene omde (FPOY
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Interaction with the substrate
Adhesion

* Mechanisms:
* Solvent attack — chemical etching/chemical adhesion (acid methacrylates);
* Polymeric affinity;
* Polarity and anchoring points (Radiation Curing and WB*), H-Bonds
« “Plasticity”

* Surface roughness
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| Substrate

In WB or UV finishes, there is no substrate “attack” (except with acidic
monomers as HDODA). In this case the chemical interaction is more dependent on the
polymer type, polarity, plasticity (Tg) and flow characteristics as surface tension/substrate
wetting, levelling and rheology.
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Summary

* Inks compositions are similar, but the curing mechanisms are different
and will be dependent on type of press, application, job and price.
* Waterborne inks has the film coalescence as critical step.

» Different from conventional systems, UV curable systems have a polymer formed
during the application from a reactive liquid.

* There are different printing processes to address the different needs in
the market and each one will demand a different ink technology.

* Regardless, a good printing is a consequence of a good laydown ink,
ruled by how it interacts with the substrate, mainly in regards to surface
tension and adhesion.
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