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Staff and infra

Engineering Materials Science
(EMS)

P7: Kuokkala, Kuusipalo, Lehtovaara, Levanen, Peura,
Vippola, Vuoristo

T4: Hokka (T2), Kanerva (T1), Mohanty (T1), Sarlin (T2),
ULT6: Auvinen, Miettinen (YL), J6nkkéri, Kokkonen,
Nykéanen, Ruoranen

staff ~90

Major Infra: Festia, Ktalo, Stalo, Polymer hall

Chemisty and Advanced
Materials (CAM)

P3: Laaksonen (0,2), Priimégi (AF), Tkachenko, 1-2 TT
ULT6: Asp-Lehtinen, Efimov, Hukka, Lahtinen, Vuorimaa-
Laukkanen, Rafael Candeias (AF, 0 2020)

staff ~35

Infra: Teaching labs & labs in Festia, Stalo

Bio and Circular Economy (BIC)
P3+IP: Konttinen, Puhakka (0.8), Rintala, Joronen (IP)
T3+2: Kokko (T1, AF), Lakaniemi (T1), VSantala (T2) + 2TT
ULT7: Auvinen, Niemela, Palmroth, Rinta-Kanto, SSantala
(AF), Sunela (0,2), Syrjala, Tolvanen, 1 NN

staff ~40

Infra: Festia, exp. & analytical facilities, labs, living lab

Research and funding

Materials research (fundamentals)
Advanced material processing
Materials performance

SA, EU, BF, companies

Close industrial collaboration

Photonic compounds and nanomaterials
Smart photonic materials
Supramolecular chemistry of

bio- and nanomaterials

Synthetic chemistry

SA, EU

Biotechnological & thermochemical
processes

Industrial bioeng.& synthetic biology
Applications in energy and environmental
engineering

Urban Platform Circular Economy (UPCE)

SA, EU, companies, municipalities

Materials Science and Environmental Engineering (MSEE) Unit

Teaching

» Responsible for Materials Science
MSc Program (2 majors, 50 MSc/a)
e Minor Circular Economy

e All TAU chemistry

e Teaching in four MSc programs (10
MSc/a; inc. Teacher education)

e Lab courses

» Responsible for MSc Environmental
and Energy Eng. (3 majors, 45
MSc/a)

e 5-10 MSc Civil & Machinery Eng.

e All TAU microbiology

Lab courses

e Minor Circular Economy
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Problem

How to get performance out from materials — fast?

How to create industrial impact from leading edge
research, and at the same time, use materials In
sustainable a way?

How to get future students to be interested on
materials science and engineering

Materials Science 50th Anniversary seminar
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Excellence - agile problem solving

Industrial and Engineering

societal impact [ Material problem in Manufacturing technology
IPR Process Chemistry

Civil engineering
Electronics
Photonics

Spin-offs « Input from real world

New material | “ Identification of
solutions similar problems

» Multipurpose solution » Engineering practice

Scientific impact ° Innovations in B! Finding the scientific || Chemistry
Publications challenge Physics
International « Input from basic research « Scientific practice Biology

visibility ) Materials Science
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HOW? - Research focus areas and groups

aterials Research (Fundamentals)

From engineering to natural science
Overlapping know-how

Strong experimental research with '
Simulations and modelling Nt Ion
Over 30 M€ outside funding 2013-2018 Mechanical |
Advanced behaviour |
Metallic Polymeric
materials materials

Surface Composite
. structures
Engineering ! |

Felay a‘nd Tribology
packaging and wear
technology

A\dvanced materials technology

Materials Science 50th Anniversary seminar
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Suomalaistutkijat haisevan haasteen
edessa: Jatevesien mikromuovista
saadaan talteen yli 99 prosenttia, mutta
mita sille pitéisi tehda?

Suomen Jitevedenpuhdistamoissa syntyy vuosittain miljoona tonnia
lietetts, joka haluttaisiin hyodynt esimerkiksi lannoitteeksi.

1 Mt 2592010100605 | vty 259201010 1222

& v ®®

Jos ajat autoa, tuotat mm. jéiteveteen péiityvia mikromuovia. Auton renkaista ja
tiepinnoitteista irtoaa merkittévié méria muovia

Alle viiden millimetrin kokoisia muovipartikkeleita joutuu jéteveteen myss

Uutiset  Areena  Urheilu

kohti maailman meria - yii 99 prosentlia jateveden sisaltamasta muovista
saadaan talteen puhdistamoissa.

- Kaikkein pienimmat mikromuovit ovat niité hankalimpia, mutta kuitumaiset ja
isommat partikkelit saadaan todella hyvin talteen, kertoo apulaisprofessori Essi
sarlin Tampereen yliopistosta.

Mutta mits i ki
lietteeseen? Tampereen yliopistossa on alkanut tutkimus, jossa selvnel\aan juuri
it

K suurempi tulisi ajatelleeksi

Suomen jitevedenpuhdistamoissa syntyy kiintoaineita siséitévai lietetta peréti
miljoona tonnia vuodessa. Johonkin se pitad tunkea ja mielelldan niin, etté
puhdistamolietteen siséltémét ravinteet saadaan kiiytetty esimerkiksi
lannoitteeksi tai maanparannukseen.

Recent highlights

UUTISET  Toreimmat  urhe imaa  Ukomaat Pollikka  Kulttuurl ~ Kolumnit

BioAly - Biopohjaiset Alykkaat Ratkaisut
Yhteistydalusta kiertotalouden

alueellisena vahvistajana

Uutisia ja tapahtumia

Kauran kuoresta leipapussiksi - muovin rinnalle syntyy nyt
uusia pakkausmateriaaleja

Tampereen yliopiston Unit verkkojulkaisussa (19.9.2019) Arja Hautalan kirjoittamassa artikelissa
kasitellan uusia materiaaleja ja artikkelissa kasitellaan myos BioAly-projektia. Linkki artikkeliin

tassa.

Julkaisu: Nanoselluloosa pietsoelekronisena materiaalina

Sampo Tuukkanen ja Satu Rajala ovat kirjoitteneet kirjassa "Piezoelectricity: Organic and
Inorganic Materials and Applications”  mielenkiintoisen kappaleen nanoselluloosasta
pietrsoelektronisena materiaalina “Nanocellulose as a Piezoelectric Material”. Kappaleessa
kasitelldan CNF, BC ja CNC kalvojen pietsoelektronisia ominaisuuksia sekd nanoselluloosan
potentiaalia toimia biopohjaisena sensorimateriaalina.

Kilpailukykya vahahiilisilla materiaaliratkaisuilla - Bio- ja
kiertotalouden yritysseminaari 11.9.2019 Lapland Hotels,
Tampere

Materials Science 50th Anniversary seminar
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4 T) Tempere University

IMPACT

HOME  RESEARCH EQUIPMENT

Experiments at
Extreme
Conditions

MPACT is an internat

Materials Test

ampere Unit

microscop mac
testing of m

and
material behavior, but al

industrial prot
material deformatiol

In-Situ Micromechanical Testing
Macroscopic Testing

nvoling high rate

n.

NEWS AND EVENTS

Recent highlights

SUOMEKSI

SEARCH...

Innovative Training Network (ITN): Jan 2017 until Dec 2020

The LublISS project aims to explore the expansive potential
of lubricant impregnated surfaces, focusing on three
applications of high societal, environmental, industrial and
medical impact: Anti-icing, easy-to-clean and anti-fouling.
Characteristic for lubricant impregnated slippery surfaces
(LublSS) is that the textured or porous surface is
impregnated by a liquid or a gel. The mobility of the
lubricating film greatly reduces the (lateral) adhesion.
Deposited liquid or solid particles, bacteria or other
microorganisms can slide off easily as soon as the surface
is tilted by a few degrees. However, LubISS face the
problem of limited durability, the lubricant needs to be
replenished after some time. To develop durable and
environmentally friendly LublSS, the understanding of the
interplay, and the physical- and chemical interactions

Lubricant impregnated slippery surface
Air

Yo
Water
Wetting ridge ———— \!

Lubricating fluid —I I I I I l I I I

b N

P
L
@ o Nv
Anti-icing Easy-to-clean Anti-biofouling

low adhesion

between the solid surface topography, the lubricating film and the liquid (liquid and solid particles, bacteria, etc.) under static
and flow conditions is necessary. The LubISS network aims to provide this understanding and will make use of it to design
durable LublISS. Their performance will be tested under indoor and outdoor conditions.

The research objectives are broken down by implementation of the following research work packages:

o Fabrication of lubricant impregnated surfaces

o Experimental characterization of the shape & stability of the lubricating film and of the adhesion of ice, dispersions

and microorganisms

e Theoretical modelling of the static and dynamic properties of the lubricating film, ice adhesion and interaction with

particular matter

o Defining applications, characterization, and benchmarking of materials

Materials Science 50th Anniversary seminar
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Tekoly
Puhtaan veden riittdvyys huolestuttaa
maailmalla - Tampereella
vedenpuhdistukseen haetaan tehoa

tekodlylla

.1\

coLourgox

Uudenlaista mittausmenetelmaa voidaan soveltaa myds
kemiallisesti aggressiivisissa ymparistoissa, kuten
kaivosteollisuuden jatevesissa.

"TTY:114 aiemmin kehitetty passiiviresonanssitekniikkaan perustuva
anturi on muiden mittauksien ohella kesilla ollut mittaamassa

Hi aan rakennctun m pilotin
toimintaa. Jatkuvatoimisesti ja tarkasti sdédettévan prosessin
optimainti vedenpuhdistuksessa on yksi projektin tavaitteista®,

kertoo projektia vetiivii professori Erkki Leviinen T'I'Y:n

Collo Liquids Analyzer

Every liquid has a fingerprint

Recent highlights

P 2
//f—\\ N
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Welcome ta the new era of measuring iquids!

0

7

T

ol \j;m efficlency

Read more about our solution

CARDIOMEDIC™

MOVEMENT SENSING AND DEFORMATION ANALYSIS
ASSISTING OPEN HEART SURGERY

Materials Science 50th Anniversary seminar

cardiome
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TAMPEREEN TEKNILLINEN YLIOPISTD
TAMPERE UNIVERSITY OF TECHNOLOGY

Erkka J. Frankberg
Plastic Deformation of Amorphous Aluminium Oxide
Flow of Inorganic Glass at Room Temperature

Julkaisu 1531 » Publication 1531

Tampere 2018

Recent highlights

Message from the President: ASM Thermal Spray
Hall of Fame Inductees

February 08, 2017
Source. ASM lnerativnal

I would like to dedicate the TSS President's Message to two
outstanding individuals who were recently selected for induction
into the ASM Thermal Spray Socisty Hall of Fame (HoF). This
honor was established in 1993 to recognize outstanding leaders
who have made significant achievements and contributions to the
sclence, technology, practice, education, management, and
advancement of thermal spraying

The first inductee is Professor Robert Vassen, Section Head,
Forschungszentrum Jlich GmbH. Professor Vassen is being
honared *for thermal spray developments for applications in solid
oxide fuel cell materials and thermal barrier coatings for gas
turbines, as well as mentoring and training of highly skilled
professionals.”

The second inductee this year is Professor Petri M.J. Vuoristo,
FASM of the Tampere University of Technology. Professor Vuoristo
is being recognized "for long term contributions for the
advancement of thermal spray and related deposition technologies
through worldwide education and practice.”

There will be a ceremony to recognize Professors Vassen and
Vuoristo on Thursday. June 8 during ITSC in Dusseldorf,
Germany. This is & truly special part of the ITSC event, and if you
plan to be in Germany | do hope that you will join us fo celebrate
these two Hall of Fame inductees

Doug Puerta
President, ASM Thermal Spray Society

Subject Classifications
Industries and Applications

Materials Processing and Treatment | Thermal Spray
Technology

Prof. Petri Vuoristo

Materials Science 50th Anniversary seminar

KONETEENIIKKA

Koneislin lisaa kestoikaa
kitkavasymisen
paremmalla hallinnalla

Kitkavasyminen voi romahduttaa koneen kestoidn. Sen kattava huomioonottaminen
koneenosien suunnitteluvaiheessa on hankalaa, koska ilmiotd ei tunneta taysin tarkasti.
Kaytdnaikainen kitkavisymisvaurio voi olla yllattava ja dkillinen.

Teksti: Janne Juoksukangas, tutkijatohtori, Tribologia ja koneenosat -tutkimusryhma, Materiaaliopin laboratorio,
Tampereen teknillinen yliopisto (TTY), janne juoksukangas @tutfi

osaamiskapeikkojen tutkimuksen pitki-
janteinen rahoitus on avainasemassa ar-
vokkaiden ttkimustulosten siirtimisessi
tuotteisiin ja tuotekehitykseen, kertoo DI
Joona Vaara Wirtsili Finland Oy:sta.

Samasta yritvksestd DI Antti Mintyli
jatkaa:

— Kitkaviisymisen korkeatasoinen
tutkimus on mahdollistanut simulointi-
menetelmien kehittimisen tasolle, joka o1
mahdollistanut timan vaarallisen ilmion
ennustamisen laskennallisesti. Nain voi-
daan taata komponenttien luotettavuus
lapi koko meottorin elinkaaren.

Viime aikoina on kivty keskustelua
teknillisen mekaniikan heikentyneesta
nykytilanteesta (Yle Untiset 11.1.2018),
Viitdstutkimus on kuitenkin osoitus alan
pitkijinteisestd tutkimuksesta, joka on
saavuttanut kansainvilisti arvostusta, ja
sen on mahdollistanut yliopiston ja teolli-
suuden vilinen vhieistyd.
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Polymeric
Materials, 30/50

op
Laboratory Exercises in Materials Science,
Analysis of Materials Performance,
Polymeric Materials, Rheology, Adhesion
and Surface Moadifications, Processing of
Thermoplastics, ...

Metallic and
Ceramic
Materials, 30/50
op

Laboratory Exercises in Materials
Science, Phase Transformations and
Heat Treatments of Metals, Metals
Technology, Analysis of Materials
Performance, Advanced Ceramics,
Coatings and Surface Treatments, ...

echanics of
Materials, 30
op

Mechanical Behaviour of Materials

111, Mechanical Behaviour of
Materials 1V, Numerical Simulation,

Materiaalikemia,
50 op

Fysikaalisen kemian tyot, Polymeerikemia,
Polymeerikemian ty6t, Industrial Organic
Chemistry, IR Spectroscopy, Differentiaalinen

Koneensuunnittelu Biomaterials 30
ja tuotekehitys, 30 op

Small Samples Data Analysis,

. . Bioceramics and their Clinical
pyyhka|syk'\ell1lgsrlsrnsetréac,trgrl]11rgtrnatngaPhy and ) O p . \ Applications, Biodegradable Polymers,
p 1ys - Systems Engineering, Computer Aided Biodegradable Polymers Laboratory
Engineering ... Course, Product Development of

Biomedical Devices, ...
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Orient Group Of Companies FlaktGroup
Technische Universiteit Delft Tamp ere Unlversrty

Rosk'n Roll
Séteilyturvakeskus Croda Europe
Senop ¢

Santen Lrelleborg Group 1T

KONE Ravelast Polymers N O 1{1 an Tyre S

Rigas Stradina Universitate M.A.S.I Company jyA MK Jouka

Uponor Ahlstrom Munksjé Premix
Sapotech Lavil EarthTech ABR

==EOS Finland

P Steelmec engineering Abloy  Microsoft HoloLens
Valmet Oerlikon Poyry Wargaming
DS Smith
Helen ALTEN Kalmar ypym Wartsild
Inion Metso NMC Cellfoam Teollisuuden Voima

Bl Fuesa Nightingale Health
Tukes B City of Tampere

Creo Center .
Forciot

. . (&) is Rigid Finland
BioMediTech " =™

Sumitomo

Centria

| 10
First employer in Linkedin, 6.5.2019 Juha Nyk&anen
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Publications Materials Science

Materiasl Science 2017 (142 in total)

Publications per year ’
\. 19%

= Jufol =Jufo2-3 =Other

Materials Science 2018 (141 in total)

TTI MOL

=Jufol =Jufo2-3 =Other
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Materials Science doctoral degrees

Doctoral degrees Engineering Sciences / Material

16

2015 2016 2017 2018
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Future

» Maintaining open dialogue between science and industrial applications
» Right balance between basic research and application oriented research,
 Agile implementation of new ideas to applications

* Increasing the awareness of the youth that materials science will give
answers to global challenges

 Future tasks
 Students interest,
» Strengthening of profile
» Tenure positions
* New openings on interfaces

Materials Science 50th Anniversary seminar




