~r ST S T N -

Seoldmiagy 2

b2 ./T—;»yu\.-——g e o e s
L% ¥ L »

,—,-,é-_—'-_.v‘-._l‘,.
Ve
2 T .._.,’,__,L‘

application compendium

Assure, solve and discover.

thermo scientific



Introduction

As a leading manufacturer of rotational rheometers, Thermo Fisher Scientific supports
the inks, paints and coating industry in developing modern, sustainable products
across diverse fields, including architecture, construction, automotive industry, printing,
and cosmetics. Paints and coatings are complex mixtures composed of pigments,
binders, solvents, and various additives like anti-foaming, curing, and dispersing
agents. Each ingredient plays a crucial role in determining the paint’s quality and
performance, including factors such as adhesion, leveling, strength, gloss, stability;
durability, and impact resistance.

The high flexibility of the Thermo Scientific™ HAAKE™ Rheo
range of measuring geometries and accessories includin
measuring cells for ultra-high-shear testing, UV curing ©
comprehensive sample characterization to meet the |

With decades of application know-h
scientists from different discipli
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Comprehensive rheological
characterization of paints, inks and
coatings

Rheometer requirements for
paints, inks and coatings

Paints, inks, and coatings rheology requirements

The influence of curing kinetics and
viscoelasticity on surface texture

A selection guide for rheometer and software features

Overview
Paints, inks, and coatings are used in various fields ranging from architecture and
construction to the automotive industry, printing, and cosmetics. Typical challenges in
product development and manufacturing include ensuring consistency and stability,
optimizing application properties, controlling drying and curing times, and assuring

resistance to environmental influences and compliance with environmental regulations.

Advanced rheometer capabilities play a crucial role in meeting these demands.

Discover the perfect rheometer for QC and R&D needs

Full selection guide

Ensure precise results with the Thermo Scientific™ HAAKE™ RheoWin™ Rheometer
Software, which enables the creation of automated SOPs.

View mini tutorials

Type of rheometer

Portable
Temperature control options
Automatic lift functionality
Standalone operation
Software control operation

Tests in stress centrolled

General settings in the HAAKE RheoWin software

HAAKE RheoWin Software General
Settings

A walk-through of how to set up and
adjust HAAKE RheoWin software
settings

Performance evaluation of paints
and coatings

handheld viscometer

Yes

HAAKE Viscotester
iQ/iQ Air

HAAKE Viscotester 3

5

3

HAAKE RneoWin Test Procedure Library

HAAKE RheoWin Software Test
Procedure Library

Walk-through of the test procedure
library including how to access the
library, job types, job descriptions, and

how to change settings

Investigation of UV-curing
behavior of adhesives

HAAKE MARS iQ/iQ

rotational rheometer

HAAKE MARS 40/60

rotational rheometer

N |
s

Creating a rheological test procedure in the

HAAKE RheoWin Software

> 606

Creating a test procedure with
HAAKE RheoWin Software.

A walk through how to create a
rheological test procedure from sample
loading step, to rheological job creation

and data evaluation.
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Rheometer requirements for e EEe fealesies The influence of curing kinetics and Performance evaluation of paints Investigation of UV-curing

paints, inks and coatings characterization of paints, inks and viscoelasticity on surface texture and coatings behavior of adhesives
coatings

Comprehensive rheological characterization capabilities
from paints to coatings

FAQs: Expanding rheometer capabilities with the right accessories

Question Documents

Which measuring geometry - plate, cone or cylinder - is most ~ The choice of measuring geometry—plate/plate, plate/cone, or cylinder measuring—depends on sample

suitable for a sample or application? volume, particle size, and measurement requirements. Different sizes and finishes are available.

How can sample slippage be prevented during the rheological Use matching diameter upper rotors and lower plates for easier loading and trimming, and choose sandblasted or
measurement? serrated finishes on parallel plates to reduce slippage, more information.

Are there geometries available that are particularly easy to Yes, discover the “Easy Clean” version and see how simple cleaning can be, more information.

clean?

What is the best method to prevent sample evaporation and Use one of the available sample covers, with solvent trap or inert gas connection if needed, more information.
drying out?

Immobilization test — how long does it take for a sample to An immobilization cell can be used to simulate reliable drying conditions, more information.
dry?
Open time - How long can a product be processed? Use special measuring geometry to easily and reliably determine the open time of coatings, more information.

High shear testing - How can very fast coating processes be Use a temperature module with high shear measuring geometry for viscosity measurements at high shear rates to
simulated in a measurement? simulate very fast coating processes, more information.

How can UV curing be measured rheologically and how can UV curing can be measured rheologically using a measuring cell for UV-assisted thermal curing, combined with
changes at the molecular level be better understood? simultaneous FTIR spectroscopy to better understand molecular-level changes, more information.

Thermo Scientific HAAKE Rheometers fulfill a variety of established ASTM/DIN/ISO standards.
Discover which ones!
e ASTM, DIN and ISO standards

¢ Relative measurements according to ISO 2884-2

Which DIN / I1SO standards can be fulfilled with Thermo
Scientific HAAKE Rheometers?
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Rheometer requirements for
paints, inks and coatings

he In

Comprehensive rheological
characterization of paints, inks and
coatings

The influence of curing kinetics and
viscoelasticity on surface texture

wscoelastlclty on surface texture

‘Rheological tests in osgillation for comprehensi

characterization of powder coatings

Overview

Powder coatings offer many advantages such as zero VOC emissions, thicker coating
layers without sagging, recyclability, and cost efficiency. However, differences in
curing kinetics and viscoelastic properties can influence the surface quality of the final
product. Therefore, rheological properties are determined before, during, and after the
temperature-induced curing step in order to understand how a certain formulation will
work during processing and the actual coating application. The method of choice for

monitoring curing processes rheologically are tests in oscillation mode.

View the application note

< and coatings

Performance evaluation of paints Investigation of UV-curing

behavior of adhesives

Characterizing powder coatings in oscillation
Introduction

N Powder costng
Jan Bhvip Pog and Fritz Soercel mai ciferenc batwean & COM

P [
Theeno Fisher Scisntiic oowder costing does et regure B ackEnt 2

i, The Goating & rd sfterma:
e he o el sctro-statically and ¥

g, Garmany oamng s lypically 52! ekt
Kartarl suspension T g oot mavepi
nckes hot to anchie flaw mey e ! iopla:

e, It s usuaby used £0 e
Keywords . ‘,me ol i‘ o costiogs e may Used 01
Rheoiogy, powdst aoatings: curi ventional pai. Powiler are, and
: i o Jignce udates, G HaI0 (s, such as WOF
orango peal visco-aiasicity housahald apple s o o e thshion ofaner A %
o
perts. Newst r=cn:o Lsrm 1 be pander castetshg eran mer
ber

powdar G0aLNGS Ot

ng, & powdar, The
powder coatng [ that e

arn pplisct &s g free i

jpsal liqu pairt &nd &|
a loud

{he binger and filer parts ina
FF el

Authors. 7 are coatings that

a'skin The p

ate a bard fingh |

maie end tn‘""

- don =
varviow hare i5 a st of sevard advantages

Asan

conventionsl figuid c8tngs .

. Pouter coatings et ger0 o e zave volatiE X eganic pompounds

i [ Iﬂ roduce much THicker tings han rwantional lkuid

uee much thicker 0odain| o

n

Powcler coatings Ca! °
sagtings withaut urming & sagend O

- POl i overspray 50 aratyged and s 216 0068 Ja 1o achieve NEATY

\u-mmu .
o h 2 ponder Ine are §60° e
for @ pon

costs
agtalacuipment ard oA
or comentional ioull &S i . l
e e 0 um m xdcua 2
pgwedar cogted i=me 9% o

le
e mposSEr
arzarially ocated S50 d

.
fty effects con B2
angaol specd -
. A m-JIJMYi st coatirg PIOCEESS ‘
10 ach

complshed which 0.

thermo scientific ‘



https://www.thermofisher.com/TFS-Assets/CAD/Application-Notes/V266-e-Characterizing_Powder_Coatings_in_Oscillation.pdf
https://www.thermofisher.com/TFS-Assets/CAD/Application-Notes/V266-e-Characterizing_Powder_Coatings_in_Oscillation.pdf

. Comprehensive rheological
Rheometer reqU|rementS for characterization of paints, inks and

paints, inks and coatings coatings viscoelasticity on surface texture

The influence of curing kinetics and . : Investigation of UV-curing
Performance evaluation of paints behavior of adhesives

and coatings

Performance evaluation of paints

and coatings
Investigating the shear flow and thixotropic behavior of

paints and coatings

Application note | Y281

Overview

Paints and coatings are complex mixtures composed of pigments, binders, solvents,
and various additives like anti-foaming, curing, and dispersing agents. Each ingredient
plays a crucial role in the quality and application behavior of a paint; this includes factors
such as adhesion, leveling, strength, gloss, stability, durability, and impact resistance.
As highly structured particle dispersions, paints exhibit intricate flow behaviors, and they

Rheometers

w and thixotropic behavior of

Investigating the shear flo

are often subjected to diverse shear rates and environments throughout their lifespan. e coatings
Therefore, comprehensive rheological testing is essential to thoroughly evaluate the : _—
u”w‘rs' wiord and Fabian Meyer
overall performance of paint. e
Rhaology. :alms. C0aliNgS, thixotro.

5 5 5 thinning z (; 8
View the application note Dottt s
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https://assets.thermofisher.com/TFS-Assets/CAD/Application-Notes/investigating-shear-flow-and-thixotropic-behavior-of-paints-and-coatings-ppa-v291-en.pdf
https://assets.thermofisher.com/TFS-Assets/CAD/Application-Notes/investigating-shear-flow-and-thixotropic-behavior-of-paints-and-coatings-ppa-v291-en.pdf

. Comprehensive rheological . . o i i
Rheometer requirements for characterization of paints, inks and The influence of curing kinetics and Performance evaluation of paints

paints, inks and coatings coatings viscoelasticity on surface texture and coatings Investigation of UV-curing
behavior of adhesives

Investigation of UV light-curing adhesives

Impact of the UV light intensity on the shrinkage and curing
behavior of an ultraviolet light-sensitive adhesive

Application note | Y301

Overview
UV light-sensitive adhesives are single-component materials that cure within seconds

upon exposure to UV radiation. The curing mechanism typically involves the generation impact of iradiation time on reaction kinetics and thermo-

of free radicals from a photo initiator, which then interact with monomeric and oligomeric mechanical properties of an UV light sensitive adhesive

components to form a crosslinked polymer network. The curing speed is highly aiar

Philipg Beutir, Thermo Fener Scienific, Kerlsrune, Garmany
Philipp Beuter

dependent on the intensity of the UV light, which spurs adhesive joints to form rapidly, el
often within seconds, through free radical polymerization. Combined with a suitable
UV light source, a rheometer can assess the reaction kinetics and shrinkage during the

curing process.

View the application note

mermelr squigoud i 3 DELOLLE 506

nadules

uppertampsrature |



https://assets.thermofisher.com/TFS-Assets/MSD/Application-Notes/impact-irradiation-time-on-reaction-kinetics--thermo-mechanical-properties-of-uv-light-sensitive-adhesive-v301-en.pdf
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Paints, inks, and coatings rheology resources

Application laboratories Seminars and trainings

In our fully equipped application laboratories, we Thermo Fisher Scientific offers comprehensive training
are ready to demonstrate the performance of our programs, in-house seminars, and practical rheology
instruments through test measurements with customer and extrusion courses at various locations around the
samples. Additionally, we support our customers in world. We support our customers through an array of
the development of future-oriented applications or in on-demand webinars, videos, and application notes from
establishing robust and reliable routine measurement our experts, sharing the benefits of our interdisciplinary
protocols. We provide a broad range of product and knowledge in polymer science and technologies
application solutions, and our team of application (thermofisher.com/LearnWithUs).

scientists and interdisciplinary technology specialists is on
hand to answer your questions (contact us).

Register for application and product information at
thermofisher.com/specoptin to gain access to the
latest resources to accelerate your research and improve
laboratory productivity.

BN carn more at thermofisher.com/rheometers

For research use only. Not for use in diagnostic procedures. For current certifications, visit thermofisher.com/certifications
© 2025 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries
unless otherwise specified. PPA-CM1316-EN 03/25
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