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Metso Paper in brief

* Company
- Net sales 1 559 million EUR
- Personnel 8 660

* Customers

- Pulp, paper, board and tissue
industry worldwide

°* Products

- Solutions for the customer industry

* New installations
* Rebuilds
®*  Process services

* Unigue combination
- Process know-how
- Machinery
- Automation
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Metso Paper
Full scope supplier
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Nanotechnology based applications in
paper making machinery

* Nanoparticle reinforced composites
- Improved strength, toughness, wear resistance, ...
- Roll covers, machine structures

* Nanostructured surfaces

- Functional coatings:, clean surfaces, high wear resistance
coatings, ...

- Roll covers, flow surfaces
®* Nanosensors
- On-line monitoring of process condition
- On-line monitoring of equipment condition
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Nanotechnology based applications in paper
making machinery

* Due to large dimensions of a paper making machine, size
and volume related factors need to be taken into account
when judging the maturity and commercial potential of
nanotechnology

- Example: Roll cover @1000 x 10 000 mm, thickness 20 mm

* Surface area 31,4 m"2
®* Cover volume 0,6 m"3 = 600 liter

* Especially process components need to be reconditioned
every now and then

- Work done at component suppliers workshop
- On-site reconditioning
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Case: Polymer nanocomposite

® QOrganic polymer matrix reinforced with inorganic nanofiller
* Gives large weigth -% vs. specific surface area ratio

* Very small amounts of fillers needed (< 5 wt-%)

* Remarkable increase in mechanical and physical properties

Property PA6 ri%ﬁrﬁlorillonite
Youngs modulus / Gpa 1.1 2.1
Tensile strength / Mpa 69 107
Inpact strength / kJ/m? 2.3 2.8

Thermal expansion 13*10° 6.3*10-°
T, Inuse/°C 65 145
Water absorption wt-% 0.87 0.51
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Polymer nanocomposite
- Possible structures

Silicate particles
size~10 m

Silicate plates
thickness ~1nm
diam.100-300nm
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Polymer nanocomposite

- Wear resistance
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Nano becomes micro

Challenges:

*Pre-treatment of nanoparticles
*Mixing into the matrix

*Processing parameters of composite

==> True nanocomposite with
improved properties
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Case: Hard coated calender roll

* The main target of calendering
IS:

- Modify the paper surface
structure to achieve good
printability

- Control paper caliper to ensure
good runnability in down
stream processes

* Different calender types are
developed to meet these
various needs

* Hard calender rolls must have
good surface quality and high
wear resistance
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Hard coated calender roll
- Microstructures of hard coatings

Chilled iron Standard hard coating

Surface hardness:

*Chilled iron 800 HV

eStandard hard coating 1200 HV
*Nanocarbide hard coating 1300 HV

Nanocarbide hard coating

Carbide size:

* Chilled iron about 50 pm

 Standard hard coating from 0,8 pum to 3 um

» Nanocarbide hard coating from 100 nm to 500 nm

©Metso Paper, Inc.




Hard coated calender roll
- Microabrasion test
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Hard coated calender roll
- Surface refection after 60 min microabrasion test

Nanocarbide Nanocarbide
coating coating

® as-finished ® 60 min test
Chilled iron Chilled iron

® as-finished ® 60 min test
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Hard coated calender roll

® Chilled iron and conventional cermet coating show a
significant surface quality loss compared to nanocarbide
material

* Nanocarbide material is able to maintain a glossy surface
even in microabrasive conditions

* Also the gloss deterioration of the surface stabilises faster
with nanocarbide material

* Benefits of using nanocarbide coatings

- Production quality remains unchanged (papermaking)

- Less need to change production parameters due to surface
microroughening

* Challenges in nanocarbides

- Production of coatings is more difficult

* Parameters have to be optimised in order to avoid nanocarbides to
dissolve in the matrix metal

emesorae®e Spray powder production is more challenging




Case: Hybrid coating for headbox flow
surfaces

* Deposit and dirt collecting on
headbox flow surfaces are
causing breaks and profile
problems

® In order to promote smooth and
clean flow, headbox flow
surfaces are polished into
“mirror’-quality

* The cleanliness of surfaces can
be assured by fluorine-based
hybrid coating

® Thickness of the coatingis 1 -2
Lm

* The surface will be hydrophobic
with very low surface energy
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Hybrid coating for headbox flow surfaces

* Coating of headbox flow
surfaces can be done on-site

* So far over 20 headbox have
been treated with new coating

* Results have been
encouraging

- Coated area have remained
clean and comparative studies
f.ex. with Teflon have shown
clear difference for new coating
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Summary

* “Promises” given in the name of nanotechnology are
unlimited

* How do we define and select areas, which are suitable for
our products?

* When is the right time to increase our own direct R&D-
Investments on nanotechnology?

® Cost/ benefit
* Availability

- Several suppliers / big amounts of material available
* Quality

- Repeatability of material properties over large volumes / surface
areas

® Environment / recycling
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