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1]\ Scientific

MONDAY, JUNE 14, 2021 Program

BST - British Summer Time

IR SEIERIVBE Opening Ceremony

Title: Multiscale approaches to monitor the long-term life fate and bio-
RIS processing of anticancer heat-mediating nanoparticles and their optimization
Alberto Curcio, University Paris Diderot, France

Title: Formation of surface self-assembled organosilicon nanolayers on carbon
(IEWATIERS VI steel and its effect on electrochemical and corrosion behavior of the metal
Maxim A. Petrunin, Russian Academy of Sciences, Russian Federation

Title: Plasma treatment of polyolefin powder — Process and application

FRLEAlS Petr Spatenka, Czech Technical University, Czech Republic

Sessions: Polymer Science and Technology | Materials Science and Engineering | Materials
Characterization, Theory and Modeling| Metals and Alloys | Advanced Materials and Nanotechnology
| Nanomaterials and Nanotechnology | Metallurgical and Materials Engineering | Semiconductors

Title: Development of compact solar-pumped lasers

UERTIAUEEEE Tomoyoshi Motohiro, Nagoya University, Japan

Title: Dynamics of lithium around electrode/solidelectrolyte interface in all-
R BEICRSEE solid-state batteriesunder charging and discharging by ion beam analysis
Bun Tsuchiya, Meijo University, Japan

Title: Novel fuel cell using ion channel membrane and its proton conductivity

RIS LA Tomoki Furuseki, Setsunan University, Japan

Title: Automotive CFRP application with structural adhesives
Hyun-Joong Kim, Seoul National University, South Korea

10:10-10:30

Title: Tailoring ordering-disorderingtransition in high-entropy alloy

10:30-10:50 Jae Bok Seol, Gyeongsang National University, South Korea




Refreshment Break 10:50-11:05

Title: Photocatalytic activity of graphitic carbon nitride with tunable
(MR EZS morphology and bandgap
Jinshu Wang, Beijing University of Technology, China

Title: DFT study on carbon-based 2D materials: Geometric structures,
(A NRSEN electronic, and magnetic properties
Ngoc ThanhThuyTran, National Cheng Kung University, Taiwan

Title: Growth of high-quality GaN by molecular beam epitaxy for the application
(ZBSE RS in high-power and high-frequency electronics
Thi-Thu Mai, National Yang Ming Chiao Tung University, Taiwan

Title: Functionalized hyaluronic acids for single-pot self- assembled
(VX VIR nanogels as novel delivery platform to improve pharmaceutical bioavailability
Jittima Amie Luckanagul, Chulalongkorn University, Thailand

Title: Formation of the structure and properties of chromium-Nickel steel
during plasma electrolytic hardening

Bauyrzhan Korabayevich Rakhadilov, Sarsen Amanzholov East Kazakhstan
University, Kazakhstan

12:20-12:40

Title: Improving the reliability design of mechanical systems such as
(VR VEEN refrigerator
Seongwoo Woo, Addis Ababa Science & Technology University, Ethiopia

Title: Crystallographic basis of shape reversibility in shape memory alloys

12:55-13715  [ryan Adiguzel, Firat University, Turkey

Lunch Break 13:15-13:45

Title: Long-acting injectable antipsychotics: Contemporary formulations
RSV I andsynthesis methods
Burcu Ertug, Nisantasi University, Turkey

Title: From metallic to semiconductor conversion of single —walled carbon
B Is ] nanotubes by chlorination
Mourad Berd, Université de Bejaia, Algeria

Title: Hybrid Drug Nanoforms with Metal Nanoparticles in the Controlled
I VESVRSE Antibiotic Drug Delivery
Tatyana I. Shabatina, Moscow State University, Russian Federation

Title: The effect of functional additives on the structure and properties of PHB-
based nanofibers

Tyubaeva Polina, Plekhanov Russian University of Economics institute, Russian
Federation

14:45-15:00




Title: Biodegradable polymers based on polyolefins and elastomers

(SO0t Ivetta Varyan, Russian Academy of Sciences, Russian Federation

Title: Modern elastomers using anisotropic carbon based fillers
Ulrich Giese, German Institute of Rubber Technology, Germany

15:20-15:40

Title: Modeling and simulation of micro-structural material
IR GHI[UBN properties and reactive injection mouldingin polyurethane foams
Konrad Steiner, Fraunhofer Institute for Applied Mathematics ITWM, Germany

Refreshment Break 16:00-16:15

Title: How to test the arrhenius validity of elastomers during ageing
R GEERS Maha Zaghdoudi, Bundesanstalt fiir Materialforschung und -priifung (BAM),
Germany

Title: Insights into the bead fusion mechanism of expanded polybutylene
I3l a 5L terephthalate (E-PBT)

Holger Ruckdaeschel, University of Bayreuth, Germany

Title: Time optimization of seed-mediated gold nanotriangle synthesis based
SRVl on kinetic studies
Ekaterina Podlesnaia, Leibniz Institute of Photonic Technology(IPHT), Germany

Title: Strengthening aluminium alloys under as-cast condition for high
IVAILVSWAS[IIN pressure die casting
Shouxun Ji, Brunel University, United Kingdom

Title: Emerging non-volatile electronic memory devices from polymers to
A VA transition metal oxides
lulia Salaoru, De Montfort University, United Kingdom

Title: A hierarchical bayesian calibration of data-driven models for composite
IS EHIEEE laminate consolidation
Nikolaos Papadimas, University of Exeter, United Kingdom

End of Day 1




DAY 2 Scientific

TUESDAY, JUNE 15, 2021 Pro gram

BST - British Summer Time

R SEIRHIVEE Opening Ceremony

Title: RE-based magnetic materials for e-mobility
Spomenka Kobe, Jozef Stefan Institute, Slovenia

08:00-08:25

Title: Electrochemical corrosion resistance of polyetheretherketone-based
(IASIEHS U coatings electrophoretically deposited on the Ti-6Al-4V alloy
Alicja Lukaszczyk, AGH University of Science and Technology, Poland

Title: Influence of coupling two additive-manufacturing technologies on the
(RS R0CR S microstructure of nickel alloys
Matjaz Godec, Institute of Metals and Technology, Slovenia

Sessions: Composite Materials | Polymer Science and Technology | Materials Science
and Engineering | Materials Synthesis and Processing | Metals and Alloys | Metallurgical
and Materials Engineering | Carbon and 2D Materials | Surface Science and Engineering |
Nanomaterials and Nanotechnology | Metals and Alloys

Title: Grain-boundary segregation of boron in high-strength steel:
(ICHEZICREEN Characterization and modelling
Philippe Maugis, Aix Marseille University, France

Title: Repair of components using additive manufacturing technologies

D0k Wilfried Pacquentin, Université Paris-Saclay, France

Title: A greener approach to the solution combustion synthesis of mixed
ICRRIRESEN oxides: Role of the chemical precursors
Francesca Deganello, Italian National Research Council, Italy

Title: On the interaction of carbon nanotubes with photosynthetic assembles
Maya Dimova Lambreva, National Research Council(CNR), Italy

10:15-10:35

Title: Ni-based catalysts for CO, conversion into CH,: Advances in catalysts
NURERIREN design and promotion effects
Leonarda Francesca Liotta, National Research Council(CNR), Italy




Title: Direct laser patterning of photoluminescent semicondutor quantum dots
100 k55| in polymeric films

Francesco Antolini, ENEA Frascati Research Center, Italy

Refreshment Break 11:15-11:30

Title: Microneedles fabrication technology for sensing and therapeutic
MBI SRRSO applications
Principia Dardano, Institute of Applied Science and Intelligent Systems, Italy

Title: High performance Lithium Silicide electrode enable by molecular layer
MRS deposition
Zahilia Caban Huertas, Aalto University, Finland

Title: An efficient four-variable I-L nonlocal dynamic model of unsymmetrical
(VAR PISIBN plane sandwich structure with laminated facings — Acoustic application
Stanistaw Karczmarzyk, Warsaw University of Technology, Poland

Title: Microstructure dependent corrosion of Mg-Li alloys

Rz Anna Dobkowska, Warsaw University of Technology, Poland

Title: Monitoring the effect of amino acid on the corrosion process of metal
(VLRI based on comprehensive micro- and nanospectroscopy investigations
Dominika Swiech, AGH University of Science and Technology, Poland

Lunch Break 13:10-13:40

Title: W-Zr-B coatings deposited by RF Magnetron — PLD hybrid method
Rafat Psiuk, Polish Academy of Sciences, Poland

13:40-13:55

Title: Photoluminescence of carbon nanoparticles synthesized by laser
(ERSEE NS ablation in water and aqueous solutions of amine-based reagents
Agata Kaczmarek, Polish Academy of Sciences, Poland

Title: Analysing the impact of hydrophobic coatings on the reduction in soil
(SR IE accumulation on transparent surfaces intended for PV application
Matgorzata Rudnicka, Gdansk University of Technology, Poland

Title: The effect of plasma treatment of polyethylene powder on the
i mechanical properties of composites prepared by rotational molding
Zoya Ghanem, Czech Technical University, Czech Republic

Title: Ensuring electrical conductivity of polymer-based component
Jakub Anton, Czech Technical University, Czech Republic

14:40-14:55




14:55-15:15

15:15-15:35

15:35-15:55

15:55-16:15

16:30-16:50

16:50-17:10

17:10-17:30

17:30-17:50

17:50-18:05

18:05-18:15

Title: Solid materials as green catalysts for bioenergy processes: A review as a
sustainable perspective
Jaime Filipe Borges Puna, Instituto Superior de Engenharia de Lisboa, Portugal

Title: Functionally-graded materials and complex alloy systems through
wire-arc additive manufacturing
Thomas Klein, Austrian Institute of Technology, Austria

Title: Electron concept for hydrogen brittleness of metals
Valentin Gavrljuk, Kyiv Academic University, Ukraine

Title: Preparation, investigation and widespread utilization of bacterial
cellulose-ZnO-MWCNT hybrid membranes
Zoltan Nemeth, University of Miskolc, Hungary

Refreshment Break 16:15-16:30

Title: Synthesis of ZnTiO0,/TiO, nanocomposite supporting in Ecuadorian
clays for the adsorption and photocatalytic degradation of methylene blue
Ximena Jaramillo-Fierro, Universidad Técnica Particular de Loja, Ecuador

Title: Microstructure conditioning in an advanced boron-containing complex
phase steel heat treated within the Q&P process concept

Antonio Enrique Salas Reyes, National Autonomous University of
Mexico(UNAM), Mexico

Title: Effect of cooling rate and alloying elements on Al-Si-Fe alloys
Ignacio Alejandro Figueroa, National Autonomous University of Mexico(UNAM),
Mexico

Title: Increment of CO, adsorption capacity of nanostructured wool activated
carbon fibers by nitrification
Alejandro Amaya, Universidad de la Republica, Uruguay

Title: Direct synthesis and pH adjustment approaches to incorporate zirconium
species in SBA-15 mesoporous silica
Julio Colmenares-Zerpa, University of Concepcion, Chile

Title: Extraction chromatography materials prepared with MIBK on
amberlite®XAD4 and PTFE

Fabiola Monroy-Guzman, The National Institute for Nuclear Research (ININ),
Mexico

End of Day 2

Closing Remarks
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BIOGRAPHY

After a master in Medical
Biotechnology, he obtained his
PhD in 2013 at Italian Institute
of Technology of Genoa where he
developed multifunctional stimuli-
responsive nanomaterials for drug/
gene delivery, MRI imaging and
magnetic hyperthermia therapy,
alongside carrying out biomolecular
functionalization, gene expression
and nanotoxicology studies. Since

Wilhelm’s  biophysics group as
postdoc at Paris Diderot University.
His research is focused on the
study of magnetic, plasmonic and
photodynamic cancer nano therapy,
as well as the characterization of
nanoparticles biodegradation and
long term fate in 3Dstem tissue.
Recently he developed different
murine cancer models for magnetic
targeting and bio distribution.

A. Curcio

University Paris Diderot, France

2016 he joined the Prof.

Claire

Multiscale approaches to monitor the long-term life fate and
bio-processing of anticancer heat-mediating nanoparticles

and their optimization

n recent years, increasing interest has

risen toward innovative nanomaterials

engineering and tailor-made applications

of nanomedicine compositions. As a result,
the follow-up of potential degradation of these
complex nanohybrids has become central for
their future medical use.

We investigated the fate of several anticancer
heat-mediating nanoparticles upon interaction
with different biological model systems using
thermometric and magnetic measurements,
as well as methods of structural analysis
(XANES/EXAFS spectroscopy and HR-TEM), as
direct and quantitative assessment of the bio-
transformations in the tissues. Furthermore,
nanotoxicology and gene expression studies
addressed the impact of the nanoparticles on
the cell metabolism, the cell viability or their
differentiation.

All  nanostructures analyzed underwent
profound biotransformation that triggered an
adaptation of the cellular metabolism to the
released metals. Besides, amassiveintracellular
remodeling of the nanoparticles could originate
newly formed biogenic nanostructures and,
depending from their composition, can
preserve or not the therapeutic efficacy.

Both nanomaterials’ intracellular performances
and their biocompatibility including their
ultimate fate inside the human body need to
be extensively monitored in long-term analysis
in order to ensure their applicability into the
clinic. Furthermore, the therapeutic potential
of heat-generating nanoparticles is limited
to a specific temporal period that is often
overlooked but is central for their medical
applications.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany

Volume 2

() —
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Maxim A. Petrunin
from Lomonosov

University Chemical Department,
Speciality”Chemistry (chemist)
in 1985. He completed PhD at the
Institute of Physical Chemistry of
the Russian Academy of Sciences,
Speciality “Chemical resistance of
materials and corrosion protection
in 1991. Present working as a Head
of scientific sector (working group)

is graduated
Moscow State

in Corrosion Monitoring, Stress
corrosion Cracking, underground
corrosion. Scientific  researcher
in the field of physical chemistry,
electrochemistry, corrosion sciences,
formation of functional nanocoatings
on metal surfaces.

M.A.Petrunin

of underground
electrochemical protect.

corrosion nand
Specialist

Russian Academy of Sciences, Russian Federation

Formation of surface self-assembled organosilicon
nanolayers on carbon steel and its effect on electrochemical

and corrosion behavior of the

ith the using Fourier transformed

infrared (FT-IR) spectroscopy, scanning

electron spectroscopy(SEM)andenergy

dispersive x-ray spectroscopy(EDX),
the adsorption of vinyltrimethoxysilane on
the surface of carbon steel from an aqueous
solution and surface self-assembled organosilicon
nanolayers formation have been studied. The
mechanism of formation of the surface self-
assembled nanolayer is proposed. It has been
shown that during adsorption organosilanes
interact with hydroxil radicals of a metal surface
with Fe-O-Si bonds formation.

The effect of organosilicon nanolayers on the
electrochemical behavior of carbon steel was
studied by obtaining anodic polarization curves. It
is shown that the presence on the surface of vinyl
and diamine-containing siloxane nanolayers on
the surface leads to a significant reduction in the
critical passivation current of steel, i.e. surface
organosilicon nanolayers contribute topassivation
of steel.

metal

In addition, it have been found that in the presence
of organosilicon nanolayers on a metal surface
causes the shift of critical potential of pitting
formation of steel to the region of positive values,
which indicates the inhibition of localized anodic
dissolution of the metal. Accelerated corrosion
tests of steel samples in the climatic chamber were
carried out and the corrosion inhibiting effect of
vinyl-containing surface nanolayers was shown.

It have been established that vinyl-containing
soiloxane surface self-assembled nanolayer is
resistant to anodic polarization action, which
usually  contributesunifiorm and localized
dissoltution of metals. As have been shown
by FT-IR spectroscopy, the surface nanolayer
is presented on a metal surface after anodic
polarization. The results obtained indicateon
the stability of siloxane nanolayers to water and
corrosion-active components of an electrolyte
action and to change of surface morphology due
to dissolution of surface metal atoms with the
release of metal ions into solution.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany

Volume 2

— 1] —=
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Petr Spatenka received the M.Sc.
degree in physics and mathematics
and the Ph.D. degree in plasma
physics from the Faculty of
Mathematics and Physics, the
Charles University in Prague in
1978 and 1986, respectively. He
was employed at the University of
South Bohemia and the Technical
University in Liberecs, Cyech
Republic and at the University of
Tibingen, Germany. Now he is the
head of Department of Materials

Engineering at the Czech Technical
University in Prague. His research
interests include plasma diagnostics,
plasma chemical processes and their
application for surface treatment,
plasma treatment for biological
applications and deposition of
functional coatings. He is the
founder of the PlasmaTech Ltd. and
the president of the Surface Treat
Inc. companies.

P. Spatenka

Czech Technical University, Czech Republic
Surface Treat Inc., Czech Republic

Plasma treatment of polyolefin powder - Process and

application

olyethylene powder (PE) of average

particle diameter of 160 um was activated

in a laboratory plasma reactor made from

aluminum of volume 64 dm 3 atthe pressure
100 Pa. Air and oxygen plasma were sustained
with a microwave discharge powered by a
pulsed magnetron source of power 1 kW. The
evolution of powder wettability versus treatment
time was measured using the Washburne method.
Presence of polar groups on plasma treated
powder was determined by X-ray Photoelectron
Spectroscopy (XPS).

Role of plasma penetration between particles was
investigated. It was proved that certain degree of
hydrophylization occurred up to 10 mm down under
the upper layer of the powder. This penetration
significantly contributes to the efficiency of
powder treatment in large-scale applications. The

penetration decreases with lowering the particles
diameter and disappears for particles lower than
some 20 pm.

The plasma treated PE evidence adhesion
enhancement to various materials. Plasma treated
PE reaches joint strength with chrome and steel of
7.2 and 10.3 MPA respectively. The adhesion also
resulted in improvement of mechanical properties
of composite materials with PE matrix with glass
or natural fibers. The tensile strength of samples
prepared from plasma treated PE increased up to
74% in comparison with samples made from non-
treated PE.

Based on the laboratory experiments an industrial-
scale set-up has been constructed. Some
examples form industrial application of plasma
treated powder will be presented.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany

Volume 2

— 1) —=
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Development of compact solar-
pumped lasers

T. Motohiro?, H. Ito! and K. Hasegawa?

INagoya University, Japan
?Graduate School for the Creation of New Photonic Industries, Japan

e have developed a compact

solar-pumped laser (MSPL)

employing an off-axis parabolic

mirror with an aperture of
76.2mm diameter and an Cr doped Nd (0.1
at %): YAG transparent ceramic rod of @1
mm X 10 mm as a laser medium (LM). Here,
the stimulated emission takes place by the
transition of Nd3* in YAG from its excited state
to lower energy states. Cr is doped to absorb
the sunlight in broad wavelength ranges and
to transfer the absorbed solar energy to Nd3*
because Nd3* absorbs the sunlight only in the
limited narrow wavelength ranges. The laser
oscillation wavelength of 1.06 uym, just below
the optical absorption edge of Si solar cells,
is suitable for photoelectric conversion with
minimal thermal loss after optical wireless
(laser) power transmission to distant places.
The small LM and solar concentrator realize
more stable oscillation by rapid natural/air
convection cooling and increased mechanical

Biography

stability during wind exposure in contrast to the
conventional large SPLs employing typically a
2 m size solar concentrator. Outdoor operation
tracking the sun yielded continuous oscillation
exceeding 6.5 h, improving upon the previously
reported 11 min. This showed applicability of
SPLs to whole day operation and terrestrial
solar energy utilization. Here, the SPL output
increased more than eightfold between LMs
with Cr contents of 0.0 and 0.4 at%, and then
decreased at 0.7 at% and further at 1.0 at%,
where the round-trip loss due to scattering by
Cr dopants became significant. Energy transfer
efficiencies from Cr3* to Nd3** were assessed to
be lower than 50%. This can be attributed to
the fact that the energy transfer from excited
Cr3* to unexcited Nd3*+ became difficult because
Nd3* had been already excited directly by the
sunlight. Although Cr doped Nd: YAGs are
renowned LMs, development of more efficient
LMs for SPL sis eagerly awaited.

Tomoyoshi Motohiro has been a researcher of applied physics working on superconducting magnetic energy storage,
solar-pumped lasers, solar-cells, optical recording and transient analysis of surface catalytic reactions, thin film
retardation plates and thin film processes. 2019-Present Visiting Prof., Nagoya Univ., Japan. 2012-2019 Prof., Graduate
School of Engineering, Nagoya Univ. Japan.2007-2013 Senior Fellow, Toyota Central R&D Labs., Inc., Japan. 2006-
2017 Visiting Prof., Toyota Technological Institute., Japan. 1978-2006 Researcher and Research Manager, Toyota
Central R&D Labs.,Inc., Japan. D.Eng. The University of Tokyo Graduate School of Eng., 1986. M.Eng. The University
of Tokyo Graduate School of Eng., 1978. B. Eng. The University of Tokyo, 1976.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany

Volume 2
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Dynamics of lithium around electrode/
solid electrolyte interface in all-solid-
state batteries under charging and
discharging by ion beam analysis

B. Tsuchiya! and K. Morita?

IMeijo University, Japan
?Nagoya Industrial Science Research Institute, Japan

positive electrode/Li , Al Ge Ti,  P.O,,-
AIPO,(LATP) electrolyte and LiMn,O, positive
electrode/Li, ,PO, ;N ,(LiPON) electrolyte/
Nb,O, negative electrode interface in Au/
LiCoO,/LATP/Pt and Ti/LiMn,O,/LiPON/Nb,O./

Ti batteries with charging and discharging by

noxide-based solid-state rechargeable
lithium ion (Li*) batterie is one of
the most remarkable next genertion
devices. To realize the product, it
is essential that we have information on the
Li* ion transfer resistance at electrode/solid

electrolyte interfaces and grain boundaries in
the solid-state Li* ion batteries. In particule,
the Li deficient region formed around the
interface during the charging and discharging,

combined ion beam analysis of high-energy
elastic recoil detection (ERD) and Rutherford
backscattering spectrometry (RBS)techniques
using 9.0MeV oxygen ion (0%*) and 5.0MeV

which is indicative of space charge layer,
locally provides less Lit ionconduction and
then leads to the interfacial Li* ion transfer
resistance, since the Li+ionic conductivity in
the solid electrolyte significantly depends on
the number of Lit ion mobile carriers. Thus,
the Li distribution around interface in static or
operated solid-state Li* ion batteries should be
clarified well.

heliumion (He?*) probe beams from a tandem
accelerator.

The ERD spectra with reliable depth resolution
in a few tens of nm scale revealed the that
the Li concentration in the positive (negative)
electrode uniformly decreased (increased)
at several depths with increasing the applied
voltages and the Lidepletion region was formed
inside the solid electrolyte at the interface with
In the study, we have in situ investigated the thickness of approximately 120 £ 30 nm.

the static Li distributions around each LiCoO,

Biography

Bun Tsuchiya is a professor at Meijo University. He belongs to Japan.He completed his doctor’s degree in materials science
from Nagoya University, Nagoya city. He joined the Institute for Materials Research in Tohoku university as assistant
professor in April 1998 and the Faculty of Science and Technology in Meijo University as associate professor in April
2010 and as professor in April 2017. He has many international research contributions on the energy materials related
to nuclear fusion, fuel cell, and lithium ion battery. His major interest is to investigate the behaviors of some elements
with low atomic numbers such as hydrogen, helium, and lithium, and so on in the many different kinds of materials
such as metals, semiconductors, and insulators using ion beam analysis. His recent project is to clarify the migration of
lithium ions at the interface between the positive- and negative-electrodes and solid-electrolytes in the all-solid-state
lithium batteries by charging and discharging using combined elastic recoil detection with Rutherford backscattering
spectrometry techniques.

Volume 2
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Novel fuel cell using ion channel
membrane and its proton conductivity

T. Furuseki and Y. Matsuo

Setsunan University, Japan

urrently, many studies on fuel cells are

conducted toward the realization of a

hydrogen energy society. Significantly,

many investigations concerning fuel
cell electrolytes of low cost and high-proton
conductivity are carried out. It is also well
known that biomaterials are abundant in nature
and environmentally friendly materials. In this
study, we have fabricated a new fuel cell using
ion channel membrane as electrolytes, which
are biomaterials with high ionic conductivity,
and investigated their electrical properties.
The squid axon is used as the ion channel
electrolyte. Squid axons have often been
used to study ion channels and have suitable
properties as electrolytes of fuel cells. The i-V
characteristics in the fuel cell using the squid
axon electrolyte at 100% relative humidity. The
maximum power density of the fuel cell with
the ion channel membrane was 0.78 mW/cm?.
Furthermore, we have obtained the result that

Biography

the power of the fuel cell using the squid axon
membrane remarkably decreases by blocking
the ion channels using a channel blocker.
These results indicate that the fuel cell using
the squid axon as the electrolyte operates by
the function of the ion channel. In addition, in
order to investigate the relationship between
proton conductivity and relative humidity, we
have carried out the impedance measurement.
It was found that the proton conductivity of
the squid-axon electrolyte drastically increases
at a relative humidity of 85% to 96%. From
these results, it is deduced that higher proton
conductivity of the squid-axon electrolyte
above 96% relative humidity is caused by the
activation of ion channels closely related to the
fractionalization of water molecule clusters.
These results indicate that the fuel cell using
the squid-axon membrane becomes the fuel
cell using the activation of the ion channel
above 96% relative humidity.

Tomoki Furuseki is a Ph.D. student at Setsunan University majoring in life sciences.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany
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Automotive CFRP application with

adhesives

Hyun-Joong Kim

Seoul National University, South Korea

n the automotive manufacture industries

weight reduction has become an essential

factor due to the national and international

regulations for the fuel efficiency. Using
carbon fiber reinforced plastic (CFRP) on
automotive is one of the reasonable strategies
for the regulatory response since not only it
can contribute to the light weighting but also
it can improve driving performance, assembly
time, shock safety and stability. Conventional
welding and mechanical joining technologies
are inadequate in CFRP application on
the vehicle manufacture because of CFRP
laminate damaging in a machining process
and stress concentration at mechanical joints.
The adhesive bonding technologies that can

Biography

distribute the stress evenly at a face to face
joint have been considered as a solution for
those problems on CFRP application. However,
using CFRP with adhesives for the application is
not a simple problem because of the adhesion
disturbance factors on CFRP surface and the
resin weakness on shock in conventional CFRPs.
In the presentation, several types of CFRP
manufacturing method and those applications
are reviewed for understanding backgrounds.
Continuously, some novel surface treatment
methods for enhancing adhesion performance
and CFRP resin modification for reinforcing
shock resistance are suggested, and adhesion
performances with surface analysis are
reviewed and discussed.

Hyun-Joong Kim is Professor and Director at Smart Center for Adhesion Research & Development. He completed
PhD in Adhesion Science, The University of Tokyo, Japan (March 1995). He completed MS in Coating Science, Seoul
National University (February 1989) and BS Forest Products, Seoul National University, Korea (February 1987).

ADV. MATERIALS SCIENCE 2021
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Tailoring ordering-disordering

in high entropy alloy

J.B. Seol?, J. Moon?, J.G. Kim?, H.K. Sung?,

H.S. Kim2 and

!Gyeongsang National University, South Korea
2POSTECH, South Korea

hile X-ray and electron diffraction

techniques are typically exploited

to identify the existence of short-

range order (SRO) in metallic solid
solutions, systematical approach to reveal
the degree or tendency of SRO is still lacking
due to its very tiny length-scale dimension.
Further, impact of the SRO tendency on the
mechanical properties in metals and alloys
still remains a prime challenge in the field of
high-entropy alloys with complex chemical
flexibility. We report here a strategy that
determines the degree or tendency of SRO in
a face-centered cubic (FCC) high-entropy alloy
(HEA) by monitoring the intensity of diffuse
scattering in electron diffraction patterns, by
detecting synchrotron X-ray diffuse scattering,
and by observing specific heat evolution
reaction. When an interstitial Fe, ,Mn,,Cr, Co,,
(at%) disordering HEA was subjected to

Biography

H.]). Bae!

tensile loading at 77 K, both the ductility
and the ultimate tensile strength of the alloy
increased with increasing strain rate, but there
was no significant change in yield strength.
This phenomenon of neither stress- nor
strain-controlled failure is attributed primarily
to the advent of deformation-induced SRO
domains and their development in disordered
structure. The current approach quantitatively
demonstrates that tension at high strain
rates enhances the intensity of SRO-induced
electron scattering as well as an exothermic
reaction. Any other TEM laboratory can verify
the existence of SRO phenomenon as well as
its tendency in other FCC base disordering solid
solutions. Further important message in this
talk is that disordering-to-ordering transition
is common in metallic solid solutions, which
are driven by alloy compositions, loading
temperatures, and loading rates.

Jae Bok Seol an Associate Professor at Gyeongsang National University. He belongs to South Korea. He completed his
PhD in Department of Materials Science and Engineering, POSTECH. He worked as a Research Professor in National
Institute for Nanomaterials Technology (NINT), POSTECH from Apr. 2015 - Mar. 2020. Senior Engineer in Samsung
Display R&D center, SAMSUNG (Apr. 2013 - Mar. 2015). Postdoctoral Fellow in Department of Microstructure Physics
and Alloy Design, Max-Planck-Institut fir Eisenforschung(Sep. 2011 - Mar. 2013). His major research interests are
“Thermo-Mechanical Process Design” “Microstructure Characterization”.
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Photocatalytic activity of graphitic
carbon nitride with tunable
morphology and bandgap

Beijing University of Technology, China

olymeric carbon nitride (C,N,) is an

important photocatalyst due to its

suitable band edge positions whose

energies encompass both potentials
of H* reduction and H,O oxidation. However,
the efficiency of photocatalysis is still quite
low in solar energy converting due to the
rapid recombination rate of photoinduced
electron-hole pairs. Herein, we constructed
heterojunction on the surface of C,N, materials
and studied the photocatalytic property.

We presented a facile molten salt-assisted route
to prepare red-color and water soluble g-C,N,
nanosheets with whole red-shift absorption and
narrowed bandgap of 1.9 eV for sensitization of
TiO,. Both experimental findings and theoretical
calculations revealed that alkali heteroatoms
modification led to the surface structure and
electronic structure changes. The red-color
carbon nitride showed enhanced visible-light
absorption and charge transfer efficiency
compared with general yellow-color carbon
nitride. By hybridization with TiO, photoanode,
the modified TiO, photoanode generates

Biography

a photocurrent of approximately 2.33 mA
cm™ without any cocatalyst at 1.23 V versus
reversible hydrogen electrode under Air Mass
1.5G illumination, which was 2.6 folds higher
than that of bare TiO, photo anode. Recently,
we developed a new post-redox strategy to
achieve reduced few-atom-thick C,N,(FAT-
C,N,)with controllable C-reduction and electron
rich n-conjugated structure, which is different
from existing exfoliation methods. Few-
atom-thick C;N, and the as-prepared carbon-
reduced few-atom-thick C,N, (CRed-FAT-C,N,)
were obtained. The CRed-FAT-C,N, possesses
few number of periodic stacking layers, which
suggests the transformation from thick C,N,
aggregates into apparent porous nanosheets,
and the thickness of CRed-FAT-C,N, is about
1.0 nm, corresponds to three and four single
layers. CRed-FAT-C,N, exhibits the supreme
photocatalytic hydrogen evolution efficiency of
12.31 mmol ht g (calculated from the first 5
h-cycle), which is about 17-fold enhancement
of pristine C;N, and much higher than that of
FAT-C,N, and CRed-C,N,.

Jinshu Wang Professor of Faculty of Materials & Manufacturing, Beijing University of Technology. She received her
Ph. D degree majoring in Materials Science from Beijing University of Technology. From 2002 to 2004, she has been
worked in Tohoku University, Japan, as a post-doctor. She was awarded the Distinguished Professor of Chang Jiang
Scholars Program by the Ministry of Education, China in 2015. She received National Science Fund for Distinguished
Young Scholars in 2012, and China Youth Science and Technology Award authorized by the China Association for
Science and Technology in 2011. Her research interests encompass electron emission materials, photocatalysts for

hydrogen production and pollution control.
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DFT study on carbon-based 2D
materials:

Geometric structures,
and magnetic properties

Ngoc ThanhThuy Tran

National Cheng Kung University, Taiwan

ue to the remarkable properties,

graphene-based system is considered

as one of the promising materials

for electronic devices. This study
presents a systematic review on the geometric,
electronic and magnetic properties adatom
adsorption on graphene by means of the
density functional theory (DFT) calculations.
The geometric and electronic properties are
greatly diversified by the the distinct adatom
adsorptions and concentrations. The electronic
structures consist of the carbon-, adatom- and
(carbon, adatom)-dominated energy bands.
The semi-metallic or semiconducting behaviors
of graphene-related systems are dramatically
changed by the multi- or single-orbital chemical
bondings between carbons and adatoms. Apart
from graphene, another 2D carbon-based
materials, FeC, have attracted a great interest
of the scientific community due to their unique

Biography

behaviors including the magnetic and catalytic
oneswhich may lead to the potential applications
in nanodevices. In this work, the geometric
structure, stability, electronic structures and
magnetic behaviors of the 2DFeC compounds
with square and triangle lattice structure are
studied by the DFT calculations. The phonon
dispersion calculations and binding energy
show that the 2D FeC with puckered triangle
lattice structure is the most stable form. Both
forms of the 2D FeC compounds are metallic
and ferromagnetic materials, however, the
mean atomic magnetic moment of Fe in the
puckered 2D tr-FeC is significantly smaller than
that of the flat 2D t-FeC.This work could serve
as a first step towards further investigation into
other necessary properties of carbon-based 2D
materials for fabrication and potential device
applications.

Ngoc ThanhThuy Tran obtained her Ph.D. in physics in 2017 from the National Cheng Kung University (NCKU), Taiwan.
Afterward, she began to work as a postdoctoral researcher and then an assistant researcher at Hierarchical Green-
Energy Materials (Hi-GEM) Research Center, NCKU. Her scientific interest is focused on the fundamental properties of
2D materials and rechargeable battery materials by means of the first-principle calculations.
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high-quality GaN by
beam epitaxy for the

application in high-power and high-

electronics

Thi-Thu Mai, Jin-Ji Dai, Ssu-Kuan Wu, Elica Heredia,

Sa-Hoang Huynh and Wu-Ching Chou
National Yang Ming Chiao Tung University, Taiwan

igh electron mobility transistors

(HEMTs) fabricated using AlGaN/GaN

heterostructures grown on Si substrate

havegained tremendous attention for
high-speed and high-power electronic device
applications. However, improving the crystal
quality of the AlGaN/GaN hetero structure in
order to achieve better device performance
remains challenging. Recently, the growth
technique of SiNx nano-mask grown via metal-
organic chemical vapor deposition (MOCVD)
was applied to improve the quality of the AlGaN/
GaN heterostructure. A reduction in edge-type
threading dislocation density was observed,
which results in improving2DEG electronic
properties. However, the organic precursors
involved in the MOCVD technique inadvertently
introduce undesirable impurities that could
degrade the crystal quality. In addition, the high-
temperature growth of MOCVD and thicker buffer
layer could induce cracks and wafer bowing.
This work evidences that theplasma-assisted
molecular beam epitaxy (PAMBE) technique

Biography

can efficiently support the growth of high purity
epitaxial film under ultra-high vacuum and lower
growth temperature conditions. High-quality
GaN grown by PAMBEwith significantly reduced
threading dislocation density and defects is
confirmed by the X-ray and photoluminescence
(PL) measurements. The enormously reduced
yellow (YL) and blue luminescence (BL) intensity
implies a huge reduction in point defects and
impurities compared with the GaN/Si template,
improved compressive stress in GaN layer by
PAMBE is observed by the Raman scattering.
Atomic force microscope (AFM) images also
reveal smooth morphology with a root mean
square roughness of less than 0.5 nm. Reduced
pit density and dislocation are investigated
by the scanning electron microscope (SEM)
images and X-ray measurement, respectively.
The above results are further verified by
the cathodoluminescence measurements. In
summary, high-quality GaN was grown by
PAMBE for the application in high-speed and
high-power electronic HEMT devices.

Thi Thu Mai is a Doctoral Student at the Department of Electrophysics, National Yang-Ming Chiao Tung University (NYCU)
in Taiwan. She completed her masters at the Department of Condensed Matter Physics, Ha Noi National University of
Educations, Ha Noi, VietNam. She has been working on fabrication of III-V semiconductors for high-electron mobility
transistors, focusing primarily on PAMBE and MOCVD techniques. Her works involve doping materials like carbon,
iron, magnesium to achieve high-resistivity buffer layers for high-power and high-frequency electronic applications.
In order to improve device performance and investigate through techniques such as Cathodoluminescence, high
resolution X-ray diffraction, raman spectroscopy, photoluminescence, atomic force microscopy, and scanning electron
microscope.
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Functionalized hyaluronic acids for
single-pot self- assembled nanogels
as novel delivery platform to improve
pharmaceutical bioavailability

J.A. Luckanagul and T. Kaewruethai

Chulalongkorn University, Thailand

Objective and Scope: In recent years, many
studies indicated that curcumin possesses
pharmacological effects in cellular studies
such as anti-inflammatory, anti-bacterial,
anti- cancer including wound healing effect.
However, poor solubility and stability issue of
curcumin brought about the huge challenge for
bioavailability of the drug to its targets.

According to the colloidal stability of nanogel,
the delivery system was chosen to overcome
the difficulties. Functionalized hyaluronic acids
(f-HAs) are modified polymers, which were
developed as materials forming nanogels for
the best outcome in delivering the powerful
cargos.

Methods: The polymers were characterized by
NMR for the successful polymer grafting and
the interaction between drug and materials
was confirmed by FTIR. Besides, f-HA nanogels
were assessed for their biocompatibility using
metabolic-rate assay with L929 cells. The

Biography

nanogel-assist internalization of drug into cells
was also performed.

Results: Functionalizedhyaluronicacidsnanogel
presented the distinct drug encapsulation
efficiency at 87.84% and drug release under
37°C indicated drug delivery property of this
system. The results showed that 0.5%w/v of
polymer in water is biocompatible to fibroblast
cell line (L929). Moreover, the nanogels loaded
with curcumin further promoted cell growth
compared with non-treated cells showing the
potential wound healing activity. The nanogel
could also promote drug uptakes.

Conclusion: The design of self-assembled
nanogels based on single-pot process was
achieved with the f-HAs. The potential benefit
of the system towards industrialization of
polymer nanotechnology has been improved.
With further animal studies and clinical trials,
the materials could be the future of drug
delivery system to be used in biomedicines.

Since 2016, Assistant Professor Jittima Amie Luckanagul is a faculty member at Pharmaceutical Sciences, Chulalongkorn
University, where she received her Bachelor of pharmacy in 2008. In 2009, she started her graduate research at
the University of South Carolina in Biochemistry and received her Ph.D. in the class of 2014. Her background in
pharmaceutics, physical pharmacy, biomaterials, and nanotechnology spear her research direction into designing
novel delivery systems for biotherapeutics and testing platform for drug and health products. Apart from her academic
specialization, she has extensive experience working with nanomaterials for biomedical uses and system/material
analyses, through a spin-off company in the U.S. and Thailand. She is a full-time lecturer for 12 under- graduate
classes and 5 graduate classes. She focuses on research work from basic sciences to the applications. She has her
mission on pushing research to the market and be a part to drive value-based economy by innovation and creativity.
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Formation of the structure and
properties of Chromium-Nickel
steel during plasma electrolytic

B.K. Rakhadilov! and R.S. Kozhanova?

1Sarsen Amanzholov East Kazakhstan University, Kazakhstan
2Plasma Science LLP, Kazakhstan

his work is devoted to research the

effect of plasma electric hardening

(PEH) on changing in the phase-

structural and tribological properties
of 0.34C-1Cr-1Ni-1Mo-Fe steel, which used
for the manufacture of heavily loaded gears.
PEH of steel samples was performed on an
installation that consists of a power source,
an electrolyte-plasma material processing
chamber, and a personal computer. The
process of electrolytic-plasma hardening
of steel samples 0.34C-1Cr-1Ni-1Mo-Fe
was performed in electrolyte containing
an aqueous solution of 20 % calcined soda
(Na,CO,) and 10 % carbamide ((NH,),CO).
Morphological and elemental analysis of the
samples was performed using a JSM-6390LV
scanning electron microscope. The phase
composition of the samples was researched
by X-ray diffraction analysis using X'PertPRO
diffractometers. Research of the morphology of
the thin structure was performed on an EM-125
electron microscope at an accelerating voltage
of 125 kV. The micro-hardness of steel samples
was measured using the Vickers method on
the PMT-3 device. For the samples, the nano
hardness of the coatings was determined using
the Oliver and Farr nano-indentation system,
using the Berkovich indenter at a load of 100

mN and exposure time of 5s. Tribological
sliding-friction tests were performed on
the THT-S-BE-0000 tribometer using the
standard «ball-disk» method according to the
international standard ASTM G 133-95. It was
determined that after PEH, the wear resistance
of 0.34C-1Cr-1Ni-1Mo-Festeel increased by
3.4 times, and the microhardness increased by
2.6 times. Based on the study of the structure
and phase composition, it was found that after
PEH, a modified layer consisting of the a’-
phase (martensite), y’-phase, cementite M,C
and carbide M,.C, is formed. It is established
that the bending-torsion of the crystal lattice
is pure plastic (x = x.,), which does not lead to
the formation of microcracks in the material.
According to TEM studies, PEH steel 0.34
C-1Cr-1Ni-1Mo-Fe bring to the change of
structural-phase state and the structure of
the packet-plate martensite and the provision
of small particles of cementite and carbide
of M,,C, type uniformly located throughout
the volume of the material. It is determined
that the increase in microhardness and wear
resistance of 0.34C-1Cr-1Ni-1Mo-Festeel after
PEH. It is particularly related to the formation
of martensite, as well as the formation of a
defective substructure.
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Bauyrzhan Korabayevich Rakhadilov (born March 28, 1988)PhD in Technical Physics, senior researcher of S.Amanzholov
East Kazakhstan University. He is a specialist with a scientific background in the field of condensed matter physics
and physical material science. The research activity of the principal investigatoris related to research on surface-
plasma interactions, obtaining wear-resistant protective coatings, material modifications with concentrated energy
flows. Winner of the State Scientific Scholarship for talented young scientists who made an outstanding contribution
to the development of science and technology for 2013-2014 and for 2018-2019.
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Improving the reliability design
of mechanical systems such as
refrigerator

Seongwoo Woo

Addis Ababa Science & Technology University, Ethiopia

o enhance the lifetime of mechanical

system such as automobile, new

reliability methodology - parametric

Accelerated Life Testing (ALT)
suggests to produce the reliability quantitative
(RQ) specifications—mission cycle—for
identifying the design defects and modifying
them. It incorporates: (1) a parametric ALT
plan formed on system BX lifetime that will
be X percent of the cumulated failure, (2) a
load examination for ALT, (3) a customized
parametric ALTs with the design alternatives,
and (4) an assessment if the system design(s)
fulfill the objective BX lifetime. So we suggest
a BX life concept, life-stress (LS) model with a
new effort idea, accelerated factor, and sample
size equation. This new parametric ALT should
help an engineer to discover the missing

Biography

design parameters of the mechanical system
influencing reliability in the design process.
As the improper designs are experimentally
identified, the mechanical system can
recognize the reliability as computed by the
growth in lifetime, LB, and the decrease in
failure rate, L. Consequently, companies can
escape recalls due to the product failures from
the marketplace. As an experiment instance,
two cases were investigated: 1) problematic
reciprocating compressors in the French-door
refrigerators returned from the marketplace
and 2) the redesign of hinge kit system (HKS)
in a domestic refrigerator. After a customized
parametric ALT, the mechanical systems such
as compressor and HKS with design alternatives
were anticipated to fulfill the lifetime - B1 life
10 years.

Seongwoo Woo has a BS and MS in Mechanical Engineering, and he has obtained PhD in Mechanical Engineering from
Texas A&M. He major in energy system such as HVAC and its heat transfer, optimal design and control of refrigerator,
reliability design of thermal components, and failure Analysis of thermal components in marketplace using the Non-
destructive such as SEM & XRAY. In 1992.03-1997 he worked in Agency for Defense Development, Chinhae, South
Korea, where he has researcher in charge of Development of Naval weapon System. He was working as a Senior
Reliability Engineer in Refrigerator Division, Digital Appliance, SAMSUNG Electronics. Now he is working as associate
professor in mechanical department, Addis Ababa Science & Technology University.
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Crystallographic basis of shape
reversibility in shape memory alloys

Firat University, Turkey

hape memory alloys take place in a

class of smart materials by exhibiting a

peculiar property called shape memory

effect. This property is characterized
by the recoverability of two certain shapes of
material at different conditions. Shape memory
effect is based on dual crystallographic phase
transformations, thermal and stress induced
martensitic transformations in atomic scale.
Thermal induced martensitic transformation
occurs on cooling along with lattice twinning
with cooperative movements of atoms in atomic
scale, and ordered parent phase structures turn
into twinned martensite structures. Product
phase occurs as martensite variants with
this transformation by means of the lattice
invariant shears in <110> -type directions on
the {110}-type planes of austenite matrix, and
twinned martensite structures turn into the
detwinned martensite structures by means of
stress induced martensitic transformation by
stressing material in the martensitic condition.
Martensitic transformations have diffusionless
character and movements of atoms are
confined to inter atomic distances. Shape
memory effect is initiated by successive cooling
and deformation treatments, and activated
thermally on heating and cooling. These
alloys are plastically deformed in martensitic
condition, with which strain energy is stored
in the materials keeping the deformed shape,
and released on heating by covering original

shape on heating. These materials cycle
between original and deformed shapes on
heating and cooling, respectively in reversible
shape memory effect in bulk level; whereas
the crystal structure cycles between the
twinned and ordered parent phase structures.
Microstructural mechanisms responsible for
the shape memory effect are the twinning and
detwinning reactions. It is well known that
twinning and detwinning play a considerable
role in shape memory behaviour of materials.
Copper based alloys exhibit this property in
metastable B-phase region, which has bcc-
based structures. Lattice invariant shears are
not uniform in these alloys, and the ordered
parent phase structures martensitically
undergo the non-conventional complex layered
structures on cooling. The long-period layered
structures can be described by different unit
cells as 3R, 9R or 18R, depending on the
stacking sequences on the close-packed
planes of the ordered lattice. The unit cell and
periodicity is completed through 18 layers in
direction z, in case of 18R martensite, and unit
cells are not periodic in short range in direction
z.

In the present contribution, x-ray diffraction
and transmission electron microscopy studies
were carried out on two copper based CuzZnAl
and CuAlIMn alloys. X-ray diffraction profiles and
electron diffraction patterns reveal that both
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alloys exhibit super lattice reflections inherited diffraction peaks change with the aging time
from parent phase due to the displacive at room temperature. This result refers to a
character of martensitic transformation. X-ray new transformation in diffusive manner.
diffractograms taken in a long time interval

show that diffraction angles and intensities of

Biography

Adiguzel graduated from Department of Physics, Ankara University, Turkey in 1974 and received PhD- degree from
Dicle University, Diyarbakir-Turkey. He has studied at Surrey University, Guildford, UK, as a post doctoral research
scientist in 1986-1987, and studied on shape memory alloys. He worked as research assistant, 1975-80, at Dicle
University and shifted to Firat University, Elazig, Turkey in 1980. He became professor in 1996, and he has already
been working as professor. He supervised 5 PhD- theses and 3 M.Sc- theses. He served his directorate of Graduate
School of Natural and Applied Sciences, Firat University, in 1999-2004. He received a certificate awarded to him and
his experimental group in recognition of significant contribution of 2 patterns to the Powder Diffraction File — Release
2000.
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Long-acting injectable antipsychotics:
Contemporary formulations and
synthesis methods

Nisantasi University, Turkey

n the current treatment of the psychotic

disorders, the prevention of the relapse

observed inthe patients is a critical

issue, which significantly improves the
quality of life. Non-compliance to the oral
medication or the lack of insight result in the
increasedhospitalization rates. At this point,
the long-acting injectable (LAI) antipsychotic
drugs possess a therapeutic potential to obtain
significantly fewer hospitalization rates and
relapses (p<.05). The monthly injectables of
the second-generation antipsychotics have
indicated an improved efficacy together with
the ability of slow release in the human body.
The long-acting injectables of the second-
generation antipsychotics such as olanzapine,
paliperidone and risperidonediffer much
in their formulations in comparison to the
conventional ones.

LAI dosage form of olanzapine is the
olanzapine pamoate preparation (Zyprexa
Relprevv) is in theaqueoussolution; salt of
olanzapineandpamoicacid is suspended in
themicro-crystalline form. To produce the
injectable formulation, the solvent extraction-
evaporation route is used followed by
filtration. After injecting the solution of the
drug and polymer into the aqueous phase,
the microspheres are obtained through the

stirring and filtrating. In order to apply the
freeze drying, it is required to be suspended
in a vehicle. The paliperidonepalmitate
preparation (marketed as InvegaSustenna)
contains nanocrystal molecules in an aqueous
suspension. From the synthesis aspect, the
particle size of the nanocrystals determines
the saturation solubility, based on the larger
surface area. Due to the poor solubility, in
preparing the formulation, the parenteral
solution is obtained using the fatty acid ester
of the drug. LAI dosage form of risperidone
(Risperdal Consta) is infact, the encapsulation
of risperidone into biodegradable polymeric
microspheres. A biocompatible polymer is
used for preparing the formulation, which has
been approved to be used for the human due
to its low toxicity.

The most common dosage forms of LAI
require several techniques for the preparation
of their formulations. In the present review,
we will present an overview of the different
synthesis methods used in these contemporary
formulations and the major focus will be on
the biodegradable polymeric microparticles,
freeze/spray drying and the nanocrystal
molecules related to the synthesis of LAI
dosage forms of olanzapine, paliperidone and
risperidone.
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Burcu Ertudis a materials scientist at the Faculty of Engineering and Architecture of Nisantasi University. She has given
various classes such as Materials Science, Building Materials, Manufacturing Processes, Engineering Mechanics at the
Nisantas! University and some other universities. She earned her PhD in Materials Science (Ceramics programme)
from Istanbul Technical University (ITU) in 2008 and she completed her undergraduate studies at the same university.
Her research topics are mainly in the medical field; the utilization of the ferrimagnetic properties in the cancer
treatment, dental materials and their characterization (mechanical performance), nano-particles, glass-ceramics for
dental applications. Particularly, she is interested in the psychology studies and the treatment of mental disorders.
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From metallic to semiconductor
conversion of single —walled carbon
nanotubes by chlorination

M. Berd! and K.Moussi?

1.2njversité de Bejaia, Algeria

n this research, the single-walled carbon
nanotubes (SWCNTs) were treated with
strong HCIO, acid (98 %). The obtained
doped nanotubes were investigated firstly
by UV-vis-NIR absorption, Fourier transform
infrared spectroscopy (FTIR) and Raman
spectroscopy; and secondly by numerical
calculations based on density functional
theory (DFT) using generalized gradient and
local density approximations (GGA and LDA)
as implemented in SIESTA code. The results
show significant changes in the behavior
of metallic nanotubes. Indeed, a new pick

Biography

attributed to the C-CI stretching vibration was
obtained in FTIR measurements, while the
Breit-Wigner-Fano signature corresponding
to the metallic character disappears from the
Raman G-band. Secondly, the first-principles
density functional theory calculations (GGA
and LDA) show that the adsorption of chlorine
atoms on the metallic (9, 9) carbon nanotubes
wall (one Cl atom for 36 C atom) generates
an energy gap in the electronic structure of
these nanotubes, confirming the experimental
results. This highlights a conversion of the
metallic nanotube to semiconductor.

Mourad Berd is a senior lecturer in physics at the University of Bejaia in central eastern Algeria. He obtained his
Ph.D. in materials physics at the University Mouloud Mameri of Tizi-Ouzou in collaboration with the CEMES -Toulouse
- France. He worked on carbon nanotubes, fullerenes and peapods. He is interested in 2D materials and their
composites as potential candidates for anode materials for Li-ion batteries or for hydrogen storage. For the last
two years, he has been interested in ab. initio computational methods based on density functional theory using the
computer code siesta for the study of nanomaterial properties.
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Hybrid drug nanoforms with metal
nanoparticles in the controlled
antibiotic drug delivery

Tatyana I. Shabatina!, Olga I. Vernaya?,
YuriiN. Morosov?, Alexander M. Semenov? and

MichailYa. Melnikov!
2Moscow State University, Russian Federation

ryochemical modification is a powerful

method of reducing the size of drug

substances particles, changing their form

and crystal structure in order to improve
their pharmaceutical properties. A possible
application of this method allowed us to obtain
antibiotics nanocrystals and hybrid nanoforms
of metal particles and drug substances. The
use of antibiotics and other antimicrobial
agents in medicine has led to the emergence
of many resistant strains of microorganisms.
This problem is solved by the synthesis of new
antibiotic substances and simultaneous use
of hybrid nanoforms of antibiotics and metals
nanoparticles. Antibacterial compositions were
produced by low temperature freeze drying
technique of water solution containing metal
nanoparticles and antibacterial components.
The thorough investigations TEM, electron
microdiffraction, Fourier transformation
infrared spectroscopy (FTIR), UV absorption
spectroscopy, X-ray diffraction, differential

that the hybrid compositions were including
Ag,Cuand Fe/or metal oxide nanoparticles
of 5-70 nm in diameter and nanoparticles
of antibiotics of 50-350 nm in diameter.
Drug cryoforms possessed modified crystal
structures and lower melting temperatures, New
cryoformed hybrid compositions of nanosized
metal and antibiotic particles demonstrates
higher antibacterial activity against E. coli 52,
S.aureus 144, M. cyaneum 98, B. cereus 9
compared to the original drug substance and
individual metal nanoparticles. Cryomodified
forms of dioxidine and hentamicine, as also

hybrid nanoforms of these antibacterial
substances with metal nanoparticles have
been included in polymer filmsofpolyvinyl

alhogol (PVA), polyvinylpyrrolidone (PPV) and
gelatine. It was shown the possibility of directed
delivery and controlled release of antimicrobial
components, as also higher biomedical activity
of hybrid nanoforms against E. coli 52, S.cureus
144 compared to the individual components.

thermal analysis (DTA) were made, It was shown

Biography

Tatyana I. Shabatina wasgraduated with honor in 1978 from Department of Chemistry, Moscow State University, in 1984 received
Ph.D. in Physical Chemistry, Department of Chemistry, Moscow State University, title of work: Dimerization of nitrosocompounds
and photoinduced nitroxide radicals formation in nematic liquid crystals, under supervision of Prof. Gleb B. Sergeey, in 2013
became Doctor of Chemical Sciences, specialization in Physical Chemistry, Department of Chemistry, Moscow State University,
title of work “Molecular association and cryoformation of hybrid metal-mesogenic nanosystems with controlled morphology
and structure”. From 2014 till now - Head of the Laboratory on Low Temperature Chemistry at Department of Chemistry M.V.
Lomonosov Moscow State University. 1994 - research training at Max-Plank Institute, Muelheim (Germany), 1996 -research
training in the University of Amsterdam (Nederland), 2000 - research visit in the Kansas State University (USA), 2009 - Visiting
Professor, exchange visit in the University of York (UK).Research interests: NanoChemistry, Cryochemistry, Hybrid Metal-
Mesogenic Nanosystems, Nanostructured Films, Nanoforms of Drugs, Nanosized Metals, Spectroscopy at Low Temperatures.
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of functional additives on

the structure and properties of PHB-
based nanofibers

P. Tyubaeva'?, A. Olkhov!?, A. Lobanov'? and

A. Popovi?2

1Plekhanov Russian University of Economics institute, Russian Federation

2Russian Academy of Sciences, Russian Federation

ighly porous polymer carriers of

biologically active substances are

currently widely used in biology and

medicine as long-acting matrices,
matrices for cell engineering, antibacterial
therapeutic systems, matrices for controlled
release of drugs, etc. The study of the design
possibilities and the directed influence on the
structure and properties of semi-crystalline
polymers of natural origin using various
additives and modifiers is an area of a great
interest in our days.Thus, various functional
additives, including porphyrin complexes
with various metals, are used to create
biocompatible antibacterial polymer systems.
The aim of the work was to study the effects of
zinc (ZnTPP), manganese (MnCITPP) and iron
(FeCITPP) tetraphenylporphyrin complexes on
the supramolecular structure and properties of

Biography

the electrospun fibers based on the biopolymer
polyhydroxybutyrate (PHB). Various methods
were used for studying the structure and
properties of the materials, including DSC,
EPR, TGA, mechanical analysis and microscopy
methods. In the work, significant differences
in the structure of PHB with 1-5 wt. % of
the FeCITPP, ZnTPP, and MnCITPP complexes
were found. The influence of the complexes
on the morphology, mechanical and diffusion
properties, the Kkinetics of biodegradation
of non-woven materials was established.
Special attention was paid to the studying
of the antibacterial activity and the rate of
biodegradation of the obtained materials. An
approach for solving the actual problem of the
formation of fibers of certain morphology with
a set of necessary operational properties is
proposed.

Tyubaeva Polina graduated from Plekhanov University of Economics in 2015 with a degree in commodity science
and commodity research, graduated from the Institute of Biochemical Physics in 2019 with a degree in chemical
physics, got a PhD. in chemistry in 2020. Main research interests: electrospinning of biopolymer materials, creation
of innovative biocompatible therapeutic systems with special properties.
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Biodegradable polymers based on
polyolefins and elastomers

I. Varyan'?, Kolesnikova N.N.! and Popov A.A.'?

1Russian Academy of Sciences, Russian Federation
2Plekhanov Russian University of Economics, Russian Federation

he development of biodegradable

polymers that can be readily degraded

by common types of microorganisms

(bacteria, fungi, etc.) is of great
importance. A promising strategy for achieving
this goal is the inclusion of natural additives into
the synthetic polymer matrix, which provide a
nutrient medium for attracting microorganisms
to the polymer surface and thereby initiate
the process of its biodegradation. Here we
present the results of our study on the use of
natural rubber as an additive to low-density
polyethylene in order to create a polymer
compound for rapid biodegradation in soil.
Polymer blends based on polyethylene with
a natural rubber content of 0 to 50 (wt.%)
were obtained by mixing and pressing the
ingredients at elevated temperatures, followed
by rapid cooling. To study the biodegradation
process, the samples were placed in laboratory
soil and the degree of degradation was
assessed by the amount of weight loss over
time. The physical and chemical properties

Biography

of the samples were monitored by several
methods, including tensile testing, optical
microscopy, differential scanning calorimetry,
Fourier transform infrared spectroscopy, and
others. It has been shown that the presence
of natural rubber significantly increases the
decomposition rate of the polyethylene-based
composites. The greatest effect is observed
for samples with a natural rubber content of
50 (wt%). For these samples, the weight loss
was more than 40% of the original weight
during the time of experiment. Also, on the
basis of a comprehensive study of the physical
and chemical properties, it was shown that all
studied samples of polymer composites based
on polyethylene with natural rubber additives
have satisfactory mechanical properties
sufficient for use as a packaging material.
Thus, we conclude that the use of natural
rubber as an additive is an effective method
for the production of biodegradable materials
based on polyethylene.

Ivetta Varyanis a Russian chemist specializing in biodegradable polymers and composites. She studies the influence
of external factors (mechanical stress, chemical modification, oxidation, impurities and additives) on the structure,
molecular dynamics of polymers and composite materials based on low-density polyethylene with natural rubber
additives. She is currently a researcher at a number of institutions, including the Laboratory of Physics and Chemistry
of Compositions of Synthetic and Natural Polymers of the Institute of Biochemical Physics, Russian Academy of
Sciences and the Center for Collective Use of Plekhanov Russian University of Economics. Also, with the assistance
of Ivetta Varyan, in 2021, the Center of the National Technological Initiative was established in the direction of
"Technologies for Modeling and Development of Materials with Specified Properties". In 2015 she graduated with
honors from Plekhanov Russian University of Economics. In 2020 she completed her postgraduate studies in the
specialty "high molecular weight compounds".
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Modern elastomers using anisotropic
carbon based fillers

U. Giese

German Institute of Rubber Technology, Germany

odern elastomers used in several

technical applications should

fulfil increasing requirements like

especially concerning heat stability,
media stability, permeation behavior, electrical
conductivity, strength and abrasion properties.
Beside the selection of an appropriate polymer,
an improved cross linking system and other
additives, the fillers play an important role.
Nano-scaled materials like carbon nanotubes
(CNT), nano-graphite nanoG), graphene
platelets (GNP), graphenes and carbon-
nanohorns (CNH) are fillers with high potential,
caused by high specific surfaces and spheric
porous or high aspect ratio morphologies. In
the presented work high sophisticated raw
materials like CNTs, different GNP-materials

Biography

and carbonanohorns are characterized for their
morphology, specific surfaces and adsorption
properties.Rubber compunds containing such
fillers are prepared using polyisoprene (IR),
nitrile-butadiene rubber (NBR), fluoro rubbers
(FKM styrene-butadiene rubber (SBR) and
slightly epox. (~9% )SBRorNR.Thecompounds
were characterized for viscosity, vulcanization
behaviour, physicals, electrical conductivity and
for the filler-polymer interaction by swelling
experiments. All investigations are carried
out in comparison to traditional used carbon
black. Some modifications of the fillers like
GNP (commercial type xgC50) were done by
oxidation and esterification with the intention
to improve the polymer -filler interaction for
example in butyl rubber compounds (BIIR).

Ulrich Giese received his PHD in chemistry from the University of Paderborn/Germany in 1988. He started in 1989
working in rubber research and chemistry at the German Institute of Rubber Technology (DIK e.V.). Currently he is
Managing Director of the DIK e.V. and of the new founded “DIK Testing Laboratory” with overall 40 scientists and 35
technicians. Furthermore U. Giese developed the DIK activities in teaching and education. Since 2010 U. Giese is a
distinguished professor at the Leibniz University of Hannover (faculty of natural science: resp.: “Applicated Polymer
Chemistry”.) Since 2013 he is editor for the scientific part of the international Rubber Journal “Kautschuk Gummi

Kunststoffe”.

ADV. MATERIALS SCIENCE 2021
June 14-15, 2021 | Berlin, Germany

Volume 2

— 3 —a



A

Theme: Navigating the future
research directions in the field of
Materials Science and Engineering

PEERS ALLEY
M E D | A

structural

K. Steiner, M.

2" Advanced
MATERIALS SCIENCE

WORLD CONGRESS 202I

June 14-15, 2021

Modeling and simulation of micro-

material properties and

reactive injection moulding in
polyurethane foams

Kabel, D. Niedziela, S. Rief and H. Andra

Fraunhofer Institute for Applied Mathematics ITWM, Germany

roducts made of polyurethane foam are

manufactured by the chemical reaction

of various low-viscosity raw materials

and additives. The diversity of different
formulations to meet the requirements of the
market makes the characterization of their
processing and final product quality important
for a simple and error-free production. The
modeling and simulation of such processes as
well as the detailed analysis of the resulting
material properties are equally of great
importance. This provides additional findings
without the expense of real tests and makes it
easier to design components.

The talk will present modeling and simulation
techniques carried out against this background.
On one hand, we will demonstrate simulation
tools and their application to perform virtual
micro structural analysis of PU foam structures
to characterize the mechanical and fluid
dynamical properties of different foams.
Especially, the material performance like flow
resistivity, acoustic absorption and stability

Biography

under different compression situation will be
studied which depends strongly on the local
foam density.

On the other hand, we explain a mathematically
model to simulate the reactive injections
moulding process for the foam expansion.
The reactive multiphase model parameters
are automatically identified from well know
tube expansion experiments. The simulation
results in detailed information about the filling
behaviorand the foam density and temperature
distribution during and at the final state of the
injection process. The simulation tool FOAM
can be applied for all kinds of PU foams as
well as for quite different manufacturing
applications (car seats, refrigerator, insulation
panels and fiber reinforced sandwich structure)
to optimize the layout, the injections paths or
the venting positions.

Finally, we will show how the two methods can
be combined to o create a digital twin for foam
components in the future.

Konrad Steiner a member of the Department Flow and Material Simulation at Fraunhofer ITWM in Kaiserslautern
Germany. The strength of the department is the resident expertise in company-specific software solutions and the
development, supply, and specific use of multi-scale and multi-physics methods suitable for industrial application.
Our simulation tools combine actual research results of model reduction methods, automatic parameter identification
and machine learning to increase efficiency. He is an Expert of Comp. Fluid Dynamics and Microstructure Simulation.
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How to test the arrhenius validity of
elastomers during ageing

M. Zaghdoudi, M. Jaunich, A. Kbmmling and D. Wolff

Bundesanstalt fiir Materialforschung und -prifung (BAM), Germany

he main task of the division “Safety

of Storage Containers” at BAM s

the safety assessment of storage

containers for radioactive waste. A
sufficient sealing of bolted lid systems for the
safe containment of the waste for transport,
storage and disposal is very important.
Extensive knowledge of the change of the
elastomer’s properties during ageing and the
availability of reliable end-of-lifetime criteria
is mandatory to guarantee long term safe
enclosure.

In a long-term test programme over 5
years we have studied the degradation and
the change of sealing properties of several
elastomers, including EPDM, at four different
ageing temperatures (75°C, 100°C, 125°C
and 150°C). Compression stress relaxation
(CSR) and compression set (CS) experiments
were carried out. It has been found that
when the data does not cover a sufficient
time frame necessary for the evolution of the

Biography

degradation of a chosen property, a curvature
in the Arrhenius relationship is observed. For
CSR, the curvature was observed for samples
aged up to 186 days. As for CS experiments,
the curvature was detected for sample
aged up to 2 years. To cover the possible
lack of experimental long-term data at low
temperatures, a numerical model for CSR was
developed and longer ageing times for the
simulation were adopted. A degradation-rate
based model for the evolution of degradative
processes is proposed. The main advantage of
the model is the possibility to quickly validate
the interpolation at lower temperatures within
the range of slower chemical processes without
forcing an Arrhenius straight-line extrapolation.
The model was also applied to CS experiments
and validated by the 5 years experimental
results where the curvature was gone, and
the degradation property has followed an
Arrhenius relationship. The contribution of the
two degradative processes are shown over CS
and CSR respectively.

Maha Zaghdoudi obtained her PhD in mechanics and processes with the focus on modelling and experimental

investigations of elastomer behaviour. She works at the

Bundesanstalt flir Materialforschung und -prifung (BAM),

Germany, in Department 3 Containment Systems for Dangerous Goods, Division 3.4 Safety of Storage Containers.
Her research field is in polymer science and materials engineering (testing and modelling). Her current research focus
is the investigation of rubber seals used under different thermo mechanical conditions and for long time periods.
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Insights into the bead fusion
mechanism of expanded polybutylene
terephthalate (E-PBT)

H. Ruckdaeschel, D. Raps, T. Standau, M. Luik,

V. Altstadt and J.Kuhnigk
University of Bayreuth, Germany

xpandable polystyrene (EPS) and

expanded polypropylene (EPP)

dominate the bead foam market. As the

low thermal performance of EPS and
EPP limits application at elevated temperatures
novel solutions such as expanded polybutylene
terephthalate (E-PBT) are gaining importance.
To produce parts, individual beads are typically
molded by hot steam. While molding of EPP
is well-understood and related to two distinct
melting temperatures, the mechanisms of
E-PBT are different. E-PBT shows only one
melting peak and can surprisingly only be
molded when adding chain extender (CE).

Biography
Since January 2021, Prof. Dr.-Ing. Holger Ruckdaeschel

This publication therefore aims to understand
the impact of thermal properties of E-PBT
on its molding behavior. Detailed differential
scanning calorimetry was performed on neat
and chain extended E-PBT. The incorporation
of CE remarkably reduces the crystallization
and re-crystallization rate. As a consequence,
the time available for inter diffusion of chains
across neighboring beads increases and
facilitates crystallization across the bead
interface. For E-PBT bead foams, it is concluded
that sufficient time for polymer inter diffusion
during molding is crucial and requires adjusted
crystallization kinetics.

is full professor for Polymer Engineering at University of

Bayreuth. Based on his strong academic background, he became member of various institutes in recent time, for
instance the Bavarian Polymer Institute. He is also well-connected to multiple companies and industries. Before

becoming professor, he has been working at BASF for

13 years. In his current role, he is connecting material,

technology and application. His primary material research areas are resins & composites, polymer foams, functional
thermoplastics and integrative as well as additive manufacturing. He integrates the aspects of digitalization and
sustainability into research to develop a modern approach for polymer science & engineering.
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Time optimization of seed-mediated
gold nanotriangle synthesis based on
kinetic studies

E. Podlesnaia, A. Csaki and W. Fritzsche

Leibniz Institute of Photonic Technology (IPHT), Germany

lasmonic nanoparticles have become

important materials due to their special

optical properties and development

of optic and photonic technologies. In
various application fields (e.g. plasmonic sensor
technology) the shape anisotropic nanoparticles
are of vast interest. That makes the synthesis
of such structures to appear frequently in the
focus of research. We report the kinetic studies
of the gold nanotriangle synthesis. In situ
measurement of the reaction mixture UV-Vis
properties was utilized as a powerful tool for
monitoring the evolution of synthesis at each
step. The obtained data, in combination with
the knowledge of occurring chemical processes,

Biography

allowed to rationally determine the time
intervals required for successful reproduction
of the procedure and shortening it from three
days to one. The samples synthesized with
following each protocol were evaluated with UV-
Vis spectroscopy and SEM imaging. Analysis
of the obtained data revealed no significant
differences in such quality characteristics as
shape vyield and size distribution. Besides
the practical interest of time consumption
optimizing, this study represents an example
of how characterization approaches can be
utilized to determine the critical durations of
key synthesis steps in order to improve the
efficiency of nanoparticle production.

Ekaterina Podlesnaia, PhD student in the workgroup Nanobiophotonics at the Leibniz- Institute of Photonic Technology
(Leibniz-IPHT) studied chemistry at the Southern Federal University (SFedU, Rostov-on-Don, Russia). She received
her diploma in Chemistry in 2019 and currently works in the field of physical chemistry and nanomaterials..
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Strengthening aluminium alloys under
as-cast condition for high pressure die

Shouxun Ji, Xiangzhen Zhu and Xixi Dong

Brunel University, United Kingdom

ightweight materials and structural

manufacturing require castings to have

high strength and thin wall structure.

Therefore, the strength increase of high
pressure die castings is critical for industrial
applications. However, most of the high
pressure die cast parts are not suitable for
further strengthening by solution and ageing
heat treatment due to blistering. Although
the recently developed vacuum-assisted
high pressure die cast is a way to produce
heat treatable die-castings, extra time and
energy costs are associated in the production.
Therefore, most of the high pressure die cast
parts are preferred to be applied under as-cast
condition.

Starting from the review of strengthening

Biography

mechanisms, the present paperaimstointroduce
the recent development of new aluminium
alloys for improving the as-cast strength with
high pressure die casting. The as-cast alloys
with different approaches can offer the yield
strength greater than 220 MPa and the tensile
strength greater than 390 MPa, as well as the
industrially acceptable elongation greater than
4%, showing the great potential in industrial
applications because of the equivalent cost in
comparison with the existing popular alloys.

On top of the study in composition optimization
and strengthening mechanisms, the industrial
trials with real engineering components will be
introduced to verify the improvement of new
development.

Shouxun Ji is a research team for lightweight alloys and structures at Brunel University London. He has 23 registered
patents in WO, EU, UK, and CN on aluminium alloys, magnesium alloys, casting processes including semi-solid
process, high pressure die casting, low pressure die casting, centrifugal casting, sand casting and metallurgical
equipment. He is the PI and Colof more than 20 projects from EPSRC, Innovate UK, APC and UK&EU industries.
He is a technical committee member in several organizations, including NFEO35 Light Metals and their Alloys, BSI
international, UK; ISO/TC 079/SC07 ‘Aluminium and cast aluminium alloys’; ISO/TC 079/SC06 ‘Wrought aluminium
and aluminium alloys’; ISO/TC 079/SC05 *Magnesium and alloys of cast or wrought magnesium’.
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Emerging non-volatile electronic
memory devices from polymers to

metal oxides

De Montfort University, United Kingdom

n recent years, the interest in non-

volatile memory (NVM) has shown a rapid

increase from both perspective academia

and industry. The factors driving this
intense interest are mainly attributed to their
simple (two-terminal), zero power draw for
sustaining a state, high-speed operation, good
endurance but also their multi-state capacity.
Solid state implementations of these devices
show great potential in applications such as:
reconfigurable architectures, neuromorphic
computing and artificial synapses. Numerous
candidates for emerging electronic memory
technologies such as ferroelectric (FERAM),
phase-change random access memory
(PCRAM), magneto-resistive (MRAM), resistive
random-access memory (ReRAM) and organic
memory have been proposed and investigated
by a number of research groups worldwide.
The main functional property of NVM cells is

Biography

switching between distinct electrical resisitive
states on application of distinct SET and RESET
potentials, with a state being sensed by an
intermediate READ voltage. Current research
efforts are focused on determining the physical
switching mechanism that facilitates the
switching behaviour particular in ReRAM based
on transition metals and polymer memory
devices.

This talk will encompass two of the most
investigated non-volatile memories: polymer
and transition metal oxide resistive memory.
The possible physical switching/charging
mechanism(s) along with experimental
evidence will be presented in this work. Along
with the electrical experimental results, we
have also used the chemical characterization
tools to further understand the operating
mechanism, will likewise be discussed.

Iulia Salaoru received a BSc (Physics), MSc (Physics) degree from the “Al. I. Cuza” University, Iasi, Romania, where
she also awarded a PhD degree for her work on AIIBVI semiconducting compounds. Since completing her PhD, she
has worked as a Postdoctoral Researcher at: Mechanics of Materials Research Group, Department of Engineering,
University of Leicester; Emerging Technologies Research Centre, De Montfort University, Leicester; Centre for Bio-
inspired Technology, Imperial College London; Nanofabrication Centre, University of Southampton and Warwick
Manufacturing Group (WMG), University of Warwick. Currently, he is a Senior Lecturer in Engineering and Sustainable
Development, Faculty of Computing, Engineering and Media at De Montfort University, Leicester, UK.
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A hierarchical bayesian calibration
of data-driven models for composite
laminate consolidation

N.Papadimas!?, J. Bennett!, A. Sakhaei?and T.Dodwell*3
tUniversity of Exeter, United Kingdom

2University of Kent, United Kingdom
3The Alan Turing Institute, United Kingdom

omposite modelling of consolidation

processes is playing an important

role in process and part design, by

indicating the formation of possible
unwanted defects (e.g. wrinkles(Dodwell,
2014) ) prior to expensive experimental
iterative trial and development programmes.
Composite material in their uncured state
display complex constitutive behaviour, which
has received much academic interest, and
with this different models have been proposed
((Gutowski T. G., 1987),(Gutowski T. G,
1987),(Hubert, 1999),(Li, 2002),(Sakhaei,
2020) ). Errors from both the modelling
assumptions and statistical variability which
arise from the fitting of constitutive material
models will propagate through any simulation
in which the material model is used, leading to
uncertainty in predictions.

We propose a general hyperelastic polynomial
representation, which can be readily
implemented in various nonlinear finite element
packages. In our case we choose, FEniCS(M.S
Alnes, 2015). The coefficients are assumed
uncertain, and therefore the distribution of
parameters learnt using Bayesian inference,
more explicitly Markov Chain Monte Carlo
(MCMC) methods. In engineering the approach

Biography

often followed is to select a single set of model
parameters, which on average, best fits a set
of experiments. There are good statistical
reasons why this is not a rigorous approach to
take.

To overcome these challenges, we propose a

hierarchical Bayesian framework (Gelman,
2013) in  which population distribution
of model parameters is inferred from an

ensemble of experiments tests. The resulting
sampled distribution of hyperparameters,
are approximated using Maximum Entropy
methods, so that the distribution of samples
can be readily sampled when embedded within
a stochastic finite element simulation at higher
length scales.

The methodology is validated and demonstrated
on a set of consolidation experiments of
AS4/8852 with various stacking sequences.
The resulting distributions are then applied
to a stochastic finite element simulations of
the consolidation of curved part, leading to a
distribution of possible model outputs. With
this, the paper, as far as the authors are
aware, represents the first stochastic finite
element implementation in composite process
modelling.

Nikolaos Papadimas is a PhD candidate in his 3™ year of studies who focus on Data Driven models, uncertainty
quantification and machine learning methods applied in Composite material processes.
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Spomenka Kobe is Scientific Advisor,
Department for Nanostructured
materials, was 16 years acting as
a Head of the department. She is
a full professor at the International
Postgraduate School “Jozef Stefan”
and was for 20 years the Leader of the
National Research Programme. Until
2017 she was the Slovene director
of The International Associated
Laboratory between CNRS, Nancy,
France, and Jozef Stefan Institute,
Ljubljana, Slovenia. She is a
member of the Slovenian Academy

of Engineering. In 2019 she was
the recipient of the prestigious Fray
International Sustainability Award
for “Leadership in development
new technologies that contribute
to global sustainable development
in the environment, economy, and
social points of view.”

S. Kobe

Jozef Stefan Institute, Slovenia

RE-based magnetic materials for e-mobility

are-Earth Transition Metals permanent

magnets are vital components in the

rapidly-developing renewable energy

sector, where the motors require
strong magnets with the ability to operate at
temperatures well above 100°C. To achieve
high coercivity, remanence, and, consequently,
high energy product at elevated temperatures,
the addition of a heavy rare earth (HRE) to
the basic Nd-Fe-B composition is needed. HRE
are on the very top of the list of Critical Raw
Materials.

In our first goal to drastically reduce the use of
HRE, we focused on developing a new method,
which enabled us to achieve the properties
needed for high-temperature applications with
the lowest amount of scarce elements. Now, we
are focusing on recycling end-of-life magnets
EoL to minimize European dependence on
China. We managed to minimize the amount
of HRE used, down to 0.2 at %, while the
improvement of coercivity was 30% with

minimal loss in remanence by developing new
inventive techniques further transferred to
pilot production. The total saving of the HRE is
16-times less need for the same performance,
which is a significant contribution to the world
economy and a clean environment. The results
presented are based on different processing
method sand are focused on studying the
mechanism for upgrading the magnetic
properties of standard and recycled EoL NdFeB
magnets in tailoring the microstructure, phase
ratio, and phase composition. They are obtained
in the frame of four EU-funded projects,
ROMEO (finished), REProMag (finished),
MaXycle, and SUSMAGPRO (running). The
use of newly developed high energy magnets
with @ minimum amount of HRE and by using
a highly effective HPMS process (Hydrogen
Processing of Magnetic Scrap) for recycling
is envisaged to enable a circular economy
ecosystem for NdFeB magnets in renewable
energy and e-mobility sectors.
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Electrochemical corrosion resistance of
polyetheretherketone-based coatings electrophoretically
deposited on the Ti-6Al-4V alloy

itanium and its alloys are often used

as structural components in the

aerospace, automotive, petrochemical,

marine industries, chemical and
biomedical engineering. A major disadvantage
of all titanium alloys, especially in applications
exposed to friction are their poor resistance
to abrasive wear, high tendency to seize, high
coefficient of friction (COF) and relatively
low hardness. In consequence, the corrosion
resistance of these alloys was also decreased
and in the case of orthopaedic implants, the
inflammation phenomena around implants can
occur in a long time. Hence, the improvement
of the surface properties is a major challenge.
The aim of this work was to investigate the
electrochemical corrosion resistance of the
composite polyetheretherketone PEEK-
based coatings, TIN/PEEK and graphite/
PEEK, deposited on Ti-6Al-4V titanium alloy
substrates. The coatings were fabricated by

electrophoretic deposition (EPD) and heat
treatment. The microstructure of coatings was
investigated by scanning electron microscopy
(SEM), transmission electron microscopy
(TEM) and X-ray diffractometry (XRD). The
scratch resistance and tribological properties
were also studied. Post-EPD heat treatment
densified the coatings and changed the
PEEK structure from amorphous into semi-
crystalline. Both coatings were characterized
by very good scratch resistance. They reduced
the coefficient of friction and increased wear
resistance of the alloy during dry sliding contact
with alumina ball. The corrosion studies(open
circuit potential, linearsweep voltamperometry,
electrochemical impedance spectroscopy)
demonstrated that the composite PEEK-based
coatings enhanced electrochemical corrosion
resistance of the alloy in aqueous solutions
containing ions of chloride.
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Influence of coupling two additive manufacturing
technologies on the microstructure of Nickel alloys

he two most common additive-
manufacturing technologies are

effective way to rapidly manufacture such
parts. Possible applications include those

powder-bed fusion (PBF) and direct-

energy deposition (DED), each of which
has some advantages and disadvantages.
PBF allows the processing of very complex
parts with good microstructures, while DED
allows rapid processing, but with coarser
microstructures. For many applications where
only a small portion of the part is complex and
the rest is larger and geometrically simple,
combining the two technologies can be a very

based on nickel alloys, where it is important
to control the precipitates the during additive
manufacturing as well as during the subsequent
heat treatment. In this study, we focused on
achieving of the appropriate microstructures
for different nickel alloys and the related
mechanical properties. Attention was also
paid to the bonding of such hybrid additive-
manufactured parts.
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Grain-boundary segregation of boron
in high-strength steel: Characterization
and modelling

Da Rosa'?, A. Portavoce!?, J. Drillet?,

N. Valle3, E. Lentzen?® and K. Hoummadat

1Aix Marseille University, France
2ArcelorMittal Maiziéres Research SA, France

3Luxembourg Institute of Science and Technology, Luxembourg

dding small amounts of boron in low-
carbon steels has a positive effect on
hardenability. Thisiscommonlyexplained
by boron segregation at prior austenite
grain boundaries delaying the austeniteto
ferrite phase transformation during cooling, or
during isothermal bainitic transformation. We
investigated boron segregation at austenite grain
boundaries after soaking in a high-strength low-
car