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THE NEED TO RE-ENGINEER ENGINEERING STUDIES

Nachum Finger

Ben-Gurion University of the Negev, Israel

Keywords: re-engineering process, engineering studies

Abstract: Our generation is witnessing drastic breakthroughs in technology, in information and in
accessibility to existing knowledge. Some refer to these phenomena as a new "Industrial Revolution".

To successfully cope with this revolution, engineering studies should undergo a re-engineering
process.
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FROM THE BIBLE (AS BOOK) TO THE NANO-BIBLE (AS CHIP)

Strul Moisa

Ben-Gurion University of the Negev, Israel

Keywords: Bible, Nano-Bible, nanotechnology, FIB generator, gallium ions.

Abstract: The World's smallest Bible printed onto a single 5mm x 5mm surface, the Nano-Bible,
"engraved" onto a Nano-Gold Stratum and a silicon substrate chip, smaller than a pinhead, is possible
to read with an electron microscope. This outstanding achievement was possible by using one of the
many advantages offered by nanotechnology: a focused ion beam (FIB) generator of gallium ions.
The exposure will present the Bible's "adventure" - starting with manuscripts from Qumran / Dead
Sea, through the Gutenberg Bible (the first major book printed using mass-produced movable metal
type in Europe) and the mini-bibles as intermediary "stations" - to the actual "station": the Nano-
Bible.
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IN-SITU AND OPERANDO TEM FOR MATERIALS ANALYSIS
C. Barry Carter

Department of Chemical & Biomolecular Eng. and Department of Materials Science & Eng.
191 Auditorium Road, Storrs, CT 06269 USA e-mail: CBarryCarter@gmail.com

Keywords: TEM, lithiation, nanomaterials

Abstract: Recent developments in transmission electron microscopy (TEM) [1] are well known and
prize winning, while others are perhaps less obvious but are challenging ‘conventional wisdom’ all
the same. We now have TEMs with the most important lenses corrected for spherical aberration
(after being told for decades that it could not be done). For many researchers other improvements
such as better stage stability, availability of FIB for specimen preparation and direct electron-
detection cameras, are also having a great impact. In fact many in-situ experiments that are now
producing so much excitement were possible 40 or more years ago but the results simply could not
be recorded [2]! One challenge for the experimentalist is making the right the link to computer
modeling—which is not, of course, a substitute for experimental observation. TEM is widely used to
study nanoparticles. One challenge in the study of nanoparticles is that it is now so easy to produce
‘pictures’ that can be misinterpreted, but the use of ‘old-fashioned’ image simulation is often
assumed to be unnecessary. So | will examine why it is still important to understand what the
microscope is really telling us. | will illustrate these recent advances, and the challenges they bring.
As an example, | will discuss defect processes occurring during lithiation as an example of using
operando and video techniques in the TEM, and consider the future of 4D studies of these and
related defect processes [3]. The lithiation process poses several challenges for the microscopists: Li
has atomic number 3 so it is particularly light and does not scatter strongly, but it is also small
especially when present as the ion Li+, and moves easily through many hosts which is, of course, why
it is used in the lithium ion battery (LIB). TEM is the essential tool for characterizing, and thus
understanding, nanomaterials. However, there are still many challenges that are inherent in studying
nanomaterials, and many of these are glossed over when such studies are carried out. The challenges
include the need for 3D information and for statistical analyses of the particles [e.g., 4].

Selective references:

1. Williams DB and Carter CB (2009) Transmission Electron Microscopy: A Textbook for Materials Science (Springer,
NY) 2nd Edition updated with color and ~800 questions. The first Edition was published in 1996. (> 6,000 cites on
Google Scholar incl. Chapters)

2. Carter CB and Williams DB Eds (2016) Transmission Electron Microscopy: Diffraction, Imaging, and Spectrometry
Springer, Heidelberg. The Companion volume.

3. Janish, M.T. and Carter, C.B., (2015) Scripta Mater 107, 22-25 ‘In-Situ TEM Observations of the Lithiation of
Molybdenum Disulfide’.

4. Roller, J., Yu, H., Vukmirovic, M.B., Bliznakov, S., Kotula, P.G., Carter, C.B., Adzic, R.R. and Maric, R. (2014)
Electrochimica Acta 138, 341-352. ‘Flame-Based Synthesis of Core-Shell Structures Using Pd-Ru and Pd Cores’.

Acknowledgements: The author thanks his collaborators, especially Dr. Matthew T. Janish, Dr. Paul G.
Kotula and Dr. Katie Jungjohann, for many discussions and acknowledges the use of the TEMs at CINT, the
Center for Integrated Nanotechnologies. Sandia is a multiprogram laboratory operated by Sandia
Corporation, a Lockheed Martin Company, for the US Department of Energy under contract DEACO4-
94AL85000.

11



TRANSILVANIA BRAMAT 2017

1 i 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING
UnlverSIty of Brasov 9 - 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering -Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society — ASR

P.02

NANOTECHNOLOGY AND ULTRASOUND FOR TARGETED DELIVERY OF DRUGS
AND NUCLEOTIDES

J. Kost

Department of Chemical Engineering, Ben-Gurion University of The Negev, Beer-Sheva, 84105 Israel, e-

mail: kost@bgu.ac.il

Keywords: nanotechnology, drug delivery, gene therapy

Abstract: The basic approach that drug concentration-effect relationships are significantly invariant,
as a function of time in man has led to the development of constant rate drug delivery systems.
Nevertheless, there are a number of clinical situations where such an approach may not be sufficient.
Thus, in recent years several research groups have been developing targeted and stimuli responsive
systems that could more closely resemble the normal physiological process. Advances in protein
engineering and materials science have contributed to novel nanoscale targeting approaches that
may bring new hope to patients. Several nanocarriers have been approved for clinical use. However,
to date, there are only a few clinically approved nanocarriers with drugs to selectively bind and
target cancer cells. Nanoparticles used as drug delivery carriers consist of different biodegradable
materials such as natural or synthetic polymers, lipids, or metals. Nanoparticles are taken up by cells
more efficiently than larger micromolecules and therefore, could be used as effective delivery
systems. For therapeutic applications, drugs can either be integrated in the matrix of the particle or
attached to the particle surface. A drug targeting system should be able to control the fate of a drug
entering the biological environment. An effective approach for achieving efficient drug delivery
would be to develop nanosystems based on the understanding of their interactions with the
biological environment, cellular and intracellular barriers, target cell population and cell-surface
receptors, mechanism and site of drug action, drug retention, molecular mechanisms, and
pathobiology of the disease under consideration. Reduced efficacy could be due to instability of
therapeutic agent, cellular and intracellular transport barriers, toxicity of the carrier, changes in
signaling pathways with the progression of disease, or drug degradation. Better understanding of the
mechanism of uptake, intracellular trafficking, retention, and protection from degradation inside a
cell are required for enhancing the efficacy of the therapeutic agent. Physical approaches to increase
efficacy and targeting to specific tissues have been also studies. In the presentation the drug delivery
aspects of nanomedicine, the molecular mechanisms underlying the interactions of nanoparticles
with cell-surface receptors, biological responses and ultrasound as a triggering and targeting tool and
its effect on cellular transport would be discussed.
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OPTIMIZATION OF Au/TiO5 THIN FILMS TOWARDS OPTICAL (BIO)SENSING

M. S. Rodriguesl, J. Borgesl, D. Costal’z, R. P. Dominguesl, M. Apreutesei3, P. Pedrosa4,
N. Martin4, E. AIvesS, N. P. Barradass, P. Sampaioz, F. Vaz''

1 Centro de Fisica da Universidade do Minho, Campus de Gualtar, Braga, Portugal
2 Centro de Biologia Molecular e Ambiental, Universidade do Minho, Campus de Gualtar, Braga, Portugal
3 MATEIS-INSA de Lyon, Bdt. B. Pascal, 7 Avenue Jean Capelle, 69621 Villeurbanne Cédex, France
4 Institut FEMITO-ST, UMR 6174 CNRS, Université Bourgogne Franche-Comté, Besangon, France
5 Instituto de Plasmas e Fusdo Nuclear, IST, Universidade de Lisboa, Lisboa, Portugal

6 Centro de Ciéncias e Tecnologias Nucleares, IST, Universidade de Lisboa, Bobadela LRS, Portugal
Keywords: Thin Films; Au nanoparticles; Localized Surface Plasmon Resonance; Plasma Activation,
LSPR-Biosensing

Abstract: Nanomaterials employing Localized Surface Plasmon Resonance (LSPR) [1] are revealing to
be an interesting opportunity for optical (bio)sensing

LSPR effect optimization applications. The main reasons are mostly related to their
Jacowncin gy higher sensitivity with label-free detection and to the
e e simplified optical systems that can be implemented, since

Rl e o @ the incident light couples directly with metallic nanoparticles
it AC P (NPs) without the use of prisms or gratings. In order to
\“s&; 3 optimize the LSPR absorption band (fig.1), nanocomposite
*3 Au/TiO, thin films with different gold (Au) amounts,

oo structures and morphologies were prepared. The films were

\ deposited by reactive DC magnetron sputtering and the main
parameters changed were the deposition time, Au

concentration and the current applied to the titanium target
Fig. 1. LSPR optimization (with Au pellets at its surface). The Au NPs formation was
induced by several post-deposition annealing treatments at
different temperatures and investigated via scanning electron microscopy. It was observed that the
Au/TiO, thin films with 13 at.% of Au, thickness of ABOUT 100 nm and annealed at temperatures
above 600 °C had the most well-defined LSPR absorption band. The NPs formation studies revealed
an incomplete aggregation at 500 °C and well-defined spheroidal NPs at 700 °C. Plasma activation
with Ar led to a gradual blue shift of the LSPR absorption band, which demonstrates the sensitivity of
the films to changes in the dielectric function of the environment surrounding the NPs.

Selective references:
1J. Borges, et al., Broadband Optical Absorption Caused by the Plasmonic Response of Coalesced Au
Nanoparticles Embedded in a TiO, Matrix, The Journal of Physical Chemistry C, 120 (30), 2016, 16931

Acknowledgements: This work was supported by the Portuguese Foundation for Science and
Technology (FCT) in the framework of the Strategic Funding UID/FIS/04650/2013 and FCT Project
PTDC/FIS-NAN/1154/2014.
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IMPROVEMENT OF FATIGUE LIFE AND SURFACE PROPERTIES OF METALLIC
MATERIALS OF BIOMEDICAL INTEREST BY LASER SHOCK PROCESSING

J. L. Ocafia’, J. A. Porro®, M. Diaz, I. Angulo®, F. Cordovilla', D. Peral?,
J. L Gonzélez-Carrasco® , M. Lieblich?

'UPM Laser Center. Polytechnical University of Madrid. Ctra. Valencia, km. 7.3. 28031 Madrid. Spain
’National Center for Metallurgical Research (CENIM-CSIC), Avda Gregorio del Amo, 8. 28040 Madrid. Spain
3Center for Networked Research on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Spain

e-mail: jlocana@etsii.upm.es

Keywords: Laser Shock Processing, Metal Alloys, Biomedical Interest, Mechanical Properties, Fatigue
Life, Surface Properties

Abstract: Laser shock processing (LSP) is increasingly applied as an effective technology for the
improvement of metallic materials’ mechanical and surface properties in different types of
components, mostly as a means of enhancement of their fatigue life behavior. As reported in
previous contributions by the authors [1,2], a main effect resulting from the application of the LSP
technique consists in the generation of relatively deep compression residual stresses fields into
metallic components allowing an improved mechanical behaviour. On their side, bio-mechanical
components (i.e. spinal, knee and hip prostheses) are key elements definitely improving the quality
of life of human beings traditionally subject to mechanical and functional designs based primarily on
intuitive medical approaches, not always optimized from
an engineering point of view. Laser Shock Processing (LSP)
uses the high peak power of short pulse lasers to generate
an intense shock wave into the material finally leading to
the generation of a compressive residual stresses field
definitely protecting the component against crack
initiation and propagation, thus improving its mechanical
response and in-service fatigue life. In the present paper,
developments in the field of Laser Shock Processing
application to several metallic materials of biomedical
interest are presented along with results showing the
induced surface and mechanical properties modifications
interesting in view their high reliability performance.

Fig. 1. Numerical simulation of
surface residual induced in a hip
replacement by LSP [3]

References:

1. J.L. Ocaiia et al.: Induction of Engineered Residual Stresses Fields and Associate Surface Properties
Modlification by Short Pulse Laser Shock Processing. Materials Science Forum, 638-642 (2010), 2446-2451.

2. J.L. Ocaiia et al.: An emerging technique for the enhancement of surface properties and fatigue life of high-
strength metal alloys. International Journal of Microstructure and Materials Properties, 8 (2013), 38-52.

3. C. Correa, et al.: Eigenstrain simulation of residual stresses induced by laser shock processing in a Ti6Al4V hip
replacement. Materials and Design, 79 (2015), 106-114.

Acknowledgements: Work supported by Spanish MINECO (Grants MAT2012-37782, MAT2015-
63974-C4-2-R and MAT2015-63974-C4-1-R).
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PROPERTIES OPTIMISATION OF Ti-BASED BIOMATERIALS
BY STRUCTURAL DESIGN

Mariana Calinl*, Matthias Bt')nischl, Stefan Pilzl, Supriya Beral,
Annett Gebert?, Jurgen Eckert?

! Leibniz Institute for Solid State and Materials Research Dresden (IFW Dresden), Institute for Complex
Materials, Helmholtzstrafse 20, D-01069 Dresden, Germany; e-mail: m.calin@ifw-dresden.de
2 Montanuniversitit Leoben, Department Materials Physics, JahnstrafSe 12, A-8700 Leoben, Austria

Keywords: titanium alloys, beta-type structure, mechanical properties

Abstract: Currently, titanium (Ti) and its alloys constitute the most favored implant metallic materials
in the field of trauma and orthopedic surgery. However, despite the high rates of success of Ti-based
implant materials, there still are serious problems of safety and long-term durability in the human
body, resulting in repeat of surgical operations. Therefore, much research effort is dedicated to the
development of new metastable Ti-based alloys with improved mechanical performance and
biological compatibility.

Ti-based alloys offer a wide range of adaptable structures for use in different medical applications,
especially in orthopedics. In the focus of our studies are the Ti-Nb-based alloys with various
metastable structures (B-type, martensitic, nanostructured, glassy), which are processed by
controlled casting and/or severe plastic deformation as bulk material or by powder metallurgy as
porous compacts [1, 2]. In the

1500

» Ti-40Nb present paper we will show that
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Selective references:

1. M. Boenisch, A. Panigrahi, M. Calin, T. Waitz, M. Zehetbauer, W. Skrotzki, J. Eckert: Thermal stability and
latent heat of Nb-rich martensitic Ti-Nb alloys, Journal of Alloys and Compounds 697 (2017), 300-309

2. M. Calin, A. Helth, J.J. Gutierrez-Moreno, M. Bonisch, V. Brackmann, L. Giebeler, T. Gemming, C.E. Lekka, A.
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Biomed Mater 39, (2014), 162-174.
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P.06

PHOTOACTIVE POLYMERS AND COMPOSITES

M. W. Tausch

University of Wuppertal, Institute of Polymer Technology, Gaussstrasse 20, D-42119 Wuppertal, Germany

Keywords: photoluminescence, electroluminescence, functional dyes, organic photovoltaic cell

Abstract: Photoactive polymers and composites belong to the favorite materials for designing and
assembling “intelligent” devices such as electrochromic and photochromic windows, organic solar
cells, organic light emitting diodes and molecular machines. Photoprocesses occurring in these
materials are par excellence suitable for
communicating basic concepts of chemistry,
physics and related material sciences in close
combination with convincing applications
from science and technology in the 21
century. In order to get a high degree of
motivation for students and to make the
elementary steps of processes occurring on
the molecular level, meaningful experiments
and scientifically consistent teaching concepts
are needed. The lecture will give an overview
on photoactive polymers and composites
emphasizing experimental approaches for
teaching purposes. Starting from the fundamental idea, that the electronically excited states of
molecules are the “heart” of all photoprocesses, photo-, solvato- and electrochromism as well as
photo- and electroluminescence will be compared with to each other. Examples of experiments will
be given for demonstrating similarities and differences between these phenomena. During the
course of the lecture further materials and experiments for an organic photovoltaic cell using a
semiconducting polymer and a fullerene derivative as well as an “intelligent” foil with a molecular
switch embedded in a polymer matrix will be shown and used for explaining the functional principles
and the challenges for materials in order to improve the performance of such devices.

Fig. 1. Electrochromic polymers [3]

Selective references:

1. M. W. Tausch, A. Banerji, U. Scherf: “Classroom Experiments and Teaching Materials on OLEDs with
Semiconducting Polymers”, Education Quimica, 24 (1), p.17 (2013)

2. M. W. Tausch, C. Bohrmann-Linde, J. Ibanez, D.Zavala-Araiza, B. Sotomayor-Martinez Barranco, J. Torres-
Perez, C. Camacho-Zuniga: “A Demonstration of Simultanous Electrochemo-luminescence”, Journal Of Chemical
Education, 90 (4), p.470 (2013)

3. M. W. Tausch, U. Scherf, I. Rendén: "Elektrochrome Fenster mit leitenden Polymeren", Chemie In Unserer
Zeit, 50 (6), p.400 (2016)
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ECONOMIC AND ECO-FRIENDLY SOLAR CELLS

D. Chaumontl*, M. Adnane?

1 Nanoform, ICB, Université de Bourgogne Franche-Comté, Dijon, France, denis.chaumont@ubfc.fr

2 LMESM, Université des Sciences et Technologie d’Oran, Oran, Algérie

Keywords : solar cells, TiO,, Graetzel, CIS, thin layers, nanostructures,

Abstract : With the inevitable crisis of fossil fuels in the next few years (exhaustion of hydrocarbon
reserves), everyone must be mobilized to find sustainable solutions to the problem of energy. Green
energy (solar, wind) is a credible alternative. The energy produced by the sun is unlimited and
gigantic. However, it is unevenly distributed over time and geographically. For these reasons, it is
important to develop the processes for both capturing and storing this energy.

The photovoltaic effect, known for almost two centuries, that makes it possible to generate
electricity from solar energy, has been greatly studied and developed in recent years. Different
materials are used, mainly monocrystalline or polycrystalline silicon. Other technologies are
promising and under development, like the perovskites multilayers. In the case of thin-film
photovoltaic (CIS, CZTS or Graetzel-type organic dye) it is possible to manufacture eco-friendly and
inexpensive solar cells using abundant and cheap materials, through a simple and clean process
(unlike the silicon process). It remains to solve the problem of the efficiency of the photovoltaic
conversion of these cells for the moment weak (<10%). Many research teams work to improve this
technology. This will contribute to generalize the access to energy for million of people and so, to
their development.

Our research studies on these thin-film and Graetzel solar cells aim to simplify production
processes and to increase efficiency by controlling the synthesis steps, optimizing the steps of
deposition of thin layers (semiconductors, active and transparent electrodes) [1], improving the
adhesion of layers and the morphology of interfaces, designing nanostructured electrodes [2],
improving all the electronic transfers in the photovoltaic cell and finally by creating the model of the
photovoltaic system. The realization and development of prototypes (for future industrial
production) is one of our objectives and will require an expansion of our collaborations.

The storage of electrical energy is also one of our concerns. We use our skills and experience

in the field of TiO, nanostructures for the design of anode electrodes for ion-Li batteries [3].

Selective references :

1. C. Zegadi, A. Abderrahmane, D. Chaumont, Y. Lacroute, K. Abdelkebir, S. Hamzaoui, and M. Adnane,
Influence of Iron Doping on Morphological, Structural and Optical Properties of Zinc Oxide Thin Films Prepared
by Dip-Coating Method, Surface Engineering and Applied Electrochemistry, Vol. 52, No. 4, pp. 362—-369 (2016).
2. A. Crisbasan, D. Chaumont, M. Sacilotti, Y. Lacroute, R. Chassagnon, Study of seahorse-like Fe-TiO2 core-shell
nanorods obtained in an induction heated MOCVD reactor, Functional Nanostructures NANOS_114 16 (2016)

3. M. Graczyk-Zajac, A.M. Lazar, D. Chaumont, M. Sacilotti, R. Riedel, Electrochemical investigation of lithium
intercalation in MOCVD prepared nanostructured anatase-rutile TiO2, ECS Transactions, 35(34) pp 207-213
(2011)
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TRIBOMECHANICAL RESPONSE OF BARE AND HYDROGENATED AMORPHOUS
CARBON COATED METALLIC BIOMATERIALS

K. Kapnisisl, M. Constantinoul’z, M. Kyrkoul, P. Nikolaoul’z, A. Anayiotosl’*,
G. Constantinides™?

1 Cyprus University of Technology, Department of Mechanical Engineering and Materials Science and
Engineering, Kitiou Kyprianou 45, 3041, Lemesos, Cyprus, e-mail: andreas.anayiotos@cut.ac.cy

Cyprus University of Technology, Research Unit for Nanostructured Materials Systems, Kitiou Kyprianou
36, 3041, Lemesos, Cyprus

Keywords: metallic biomaterials, hydrogenated amorphous carbon coatings, nanomechanics,
nanotribology

Abstract: Wear and corrosion have been identified as two of the main forms of metallic implant
failure mechanisms [1-3]. The objective of this work was to improve the protective and
tribomechanical characteristics of metallic surfaces used for medical implants. Towards this end,
hydrogenated amorphous carbon (a-C:H) nanofilms have been deposited on Stainless Steel (SS),
Titanium (Ti) and Niobium (Nb) metal plates using Plasma Enhanced Chemical Vapor Deposition (PE-
CVD). The nanomechanical and nanotribological characteristics of the bare and a-C:H coated metallic
surfaces have been quantified through nanoindentation and nanoscratch testing, respectively. The
density and thickness of the a-C:H films have been probed using X-ray reflectivity (XRR) whereas the
morphological characteristics of the metallic surfaces before and after a-C:H deposition have been
studied using atomic force microscopy (AFM). Furthermore, the residual imprints through
nanoscratch testing have been investigated using scanning electron microscopy (SEM). In summary,
it is observed that the a-C:H films improve the tribomechanical properties of the metallic surfaces by
reducing their friction coefficient and improving their resistance to plastic deformation and wear.

Selective references:

1. D. O. Halwani, P.G. Anderson, B.C. Brott, A.S. Anayiotos, J.E. Lemons, Clinical device-related article. Surface
characterization of explanted endovascular stents: evidence of in vivo corrosion. ). Biomed. Mater. Res. B. Appl.
Biomater. 95, 2010, p. 225-38.

2. K. Kapnisis, G. Constantinides, H. Georgiou, D. Cristea, C. Gabor, D. Munteanu, B. Brott, P. Anderson, J.
Lemons, A. Anayiotos, Multi-scale mechanical investigation of stainless steel and cobalt—chromium stents. ).
Mech. Behav. Biomed. Mater. 40, 2014, p. 240-251.

3. D. M. Wiktor, S. W. Waldo, E. J. Armstrong, Coronary Stent Failure: Fracture, Compression, Recoil, and
Prolapse. Interv. Cardiol. Clin. 5, 2016, p. 405—-414.
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REINFORCEMENT EFFECTIVENESS ON MECHANICAL PERFORMANCES OF
COMPOSITES OBTAINED BY POWDER BED FUSION

A. Gatto, E. Bassoli, L. Denti, S. Defanti, R. Groppo

University of Modena and Reggio Emilia
Department of engineering "Enzo Ferrari"e-mail: andrea.gatto@unimore.it

Keywords: additive manufacturing, powder bed fusion

Abstract: New material formulations to be used in Additive Manufacturing machines are one of the
major interests in this fast growing field. The possibility to tune functional and mechanical properties,
by the addition of reinforcements to a polymeric matrix, is hindered by the low provisional capability
of the additive manufactured composite. The inherent anisotropy of layer manufacturing combines
with mechanisms of filler dispersion and of filler/matrix adhesion in a complex scenario. The paper
entails a critical evaluation of mechanical properties measured for several polymeric composites
produced by Powder Bed Fusion, in the perspective of provisional models commonly accepted for
composite materials. The models are reviewed versus experimental and literature data. The
provisional effectiveness is generally good, except for the case of nanometric or surface treated
fillers, or of specific anisotropic microstructures obtained by layer manufacturing.
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1.K.1

GROWTH KINETIC OF PYRAMIDAL FACES OF ADP AT VERY SMALL
SUPERSATURATIONS

H. V. Alexandru

University of Bucharest, Faculty of Physics, Bucharest-Magurele, Romania
Academy of Romanian Scientists

Keywords: growth kinetic, pyramidal faces of ADP

Abstract:

Macroscopic growth kinetic at smaller supersaturations than ©¢<1% was confronted with the
nanometer scale measurements performed by laser interferometry, Vekilov et al, J. Cryst. Growth
119(1992)248).

A 3 liter crystallization chamber, thermostated in a 10 liter oven was used for growth and kinetic
measurements of 3 crystals of 2 x 2 x 10 cm, grown in kinetic regime by reversible rotation.
Apparently, pyramidal faces of ADP show incoherent growth rates dependence at very small
supersaturations (0<1%). In view of the theoretical parabolic dependence of the growth rate at such

supersaturation, kinetic data were linearly represented as \/ﬁ = f (o) and our data were scaled

versus the Mullin’s data (1967) considered with the growth efficiency of € = 4. Other linear
dependences with efficiencies € = 1, 2, 4, 8 were drawn on the same graphic. Growth rate of the
three crystals, grown in the same conditions are close to each other.

As known the number of dislocations emerging on pyramidal faces of tetragonal type crystals like
ADP, substantially decreases with the increasing distance to the seed. During the seed regeneration
period, many dislocations are generated by the solution inclusions. Then, the dislocations which have
predicted directions in the lattice are slowly deviated towards the prismatic faces during growth.
Than, we have represented both parameters growth efficiency € and the supersaturation o, versus
the order number of successive measured set of data.

A “switching” effect of efficiency € vs. ¢ was surprisingly noticed. Every time the supersaturation
crosses the line 6 ~ 5:10 3, the efficiency “switches” to some other extreme value. In the same time,
there is an overall decrease of the growth efficiency along the Z-axis of the crystal, due to the
decreasing number of active dislocations remained on the pyramidal faces, due to the deviation
towards the prismatic faces. Than, we have estimated the reverse of the growth efficiency

likel/£=1/m+(2/19)-(L/ma)-(y/KT) "o . This allowed us to estimate a mean value of the
ratioL/ma~160- 200, and (7/kT)zO.85 for the edge free energy ratio.

The extreme values of efficiency oscillations £=8 <> 4 were realized for=(0.34 <> 0.70)-107,
i.e. for the critical nucleus radius p. /a=250<>120. This surprising data at the macroscopic scale,

are close to the data we have estimated from the literature, measured at nanometric scale, by laser
interferometry or by AFM kinetic measurements.
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1.K.2

DESCRIPTION AND ROLE OF y-y’ INTERFACES DURING HIGH TEMPERATURE
CREEP IN NICKEL BASE SUPERALLOY

0. Boualy', N. Clément?, A Coujou?, M. Benyoucef"

TLMCN, Equipe C2MCM, Université Cadi Ayyad, FSTG, Guéliz, Marrakech (Maroc)
ZCEMES-CNRS, 29 rue J. Marvig, BP 4347, 31055 Toulouse Cedex, France

Keywords: creep deformation, high temperature

Abstract:

In operating aeroengines, an important part of the damage experienced by rotating turbine
blades is due to creep deformation. At high temperature a microstructural evolution occurs
corresponding to a directional coarsening of the strengthening y' precipitates normally to the <001>
tensile direction. This phenomenon, due to stress-aided diffusion, leads to the formation of the so-
called y/y' rafted microstructure. Due to the relaxation of misfit stresses, a network of interfacial
dislocations between y and y' rafts is created.

In this work, the creep behaviour at 1050°C of <001> oriented MC2 single crystals is
investigated by means of SEM and TEM observations. The y-y" rafting process occurs rapidly and
appears to be correlated with the early establishment of a pseudo stationary creep stage. In the
rafted structure, the y-y’ interfaces are not perfectly flat. The waviness of the y-y’ interfaces in the
rafted microstructure has been carefully analysed after different creep periods. They undulate
around (001) plane. In correlation with this local orientation, the dislocation arrangement and the
network stability vary. Regular and stable networks are seen in the (001) interfaces. The role of these
networks during high temperature creep is completely analysed.
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1.K.3

METAL BASED CONFORMAL PROFILE FOR PRINTED IMPLANTED ANTENNAS

Ildiko Peterl*, Ladislau Matekovitsz, Mario Rosso®

Ipolitecnico di Torino, Department of Applied Science and Technology
Corso Duca degli Abruzzi 24
10129 Torino, Italy
zDepartment of Electronics and Telecommunications, Politecnico di Torino, Torino, Italy
*e-mail: ildiko.peter@polito.it

Keywords: magnesium alloys, welding, microstructure, tensile properties, fatigue.

Abstract: Due to their excellent mechanical properties, appropriate corrosion resistance and good
biocompatibility some metallic alloys are widely employed for biomedical purposes. The high
strength and resistance to fracture they can exhibit when appropriately developed, offer reliable
performance primarily in the fields of orthopedics and dentistry. Since the late 1960’s, Titanium and
its alloys have more and more been used for the development of orthopedic implants, especially for
fracture fixation and joint replacement. Furthermore, they exhibit a strong osseointegration
tendency that is important for such applications [1, 2].

In this paper, a new complex medical device is proposed using Ti-Nb based metallic alloy, acting also
as a ground plane for a low profile printed antenna sited on a Polydimethylsiloxane (PDMS)
substrate. The first step of the research is oriented on the experimental study of the properties of Ti-
Nb based alloy and on the development of the orthopedic device. The second step is focalized on the
electromagnetic characterization of the implanted printed antennas. The smart orthopedic device
incorporating the antenna is placed inside the body environment and can be used for communication
with external base stations or between different nodes of a network to monitor some human vital
functions, as the numerically characterized scenario demonstrates it.

Selective references:
1. Park, J. & Lakes, R.S. Biomaterials an introduction. 3rd ed. 99-137 Springer, Berlin/Heidelberg.
2. Peter, |. Rosso, M., Study of Ti-enriched CoCrMo alloy for dental application. IEEE Access, 3, 73-80 (2015).
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1.0.1

EFFECT OF MECHANICAL ALLOYING ON THE TiB, PARTICULATE REINFORCED
Al-7 wt.% Si MATRIX COMPOSITES

Siddika Mertding®, Emre Tekoglu®, Hasan Gokee?,
Duygu Agaogullari®, M. Litfi Ovecoglu®

!Istanbul Technical University, Chemical and Metallurgical Engineering Faculty, Metallurgical and Materials
Engineering Department, Particulate Materials Laboratories (PML), 34469 Maslak, Istanbul, Turkey.
2Prof. Dr. Adnan Tekin Materials Science and Production Technologies Applied Research Center (ATARC),
Istanbul Technical University, 34469 Maslak, Istanbul, Turkey.
e-mail: mertdinc@itu.edu.tr

Keywords: Mechanical alloying, Aluminum-silicon matrix composites, Titanium diboride.

Abstract: Al-Si based metal matrix composites (MMCs) have been used in many applications of the
automotive, aerospace and electronics industries due to their superior mechanical, thermal and physical
properties [1,2]. Although they have been generally produced using casting methods, powder metallurgy
and mechanical alloying (MA) have been used as alternative fabrication techniques for producing more
homogeneous and segregation-free products [3,4]. In the present study, 2 wt.% TiB, particles were used
as reinforcement materials for the Al-7 wt.% Si alloys to produce MMCs. Also, stearic acid were added
into the powder blends as a process control agent (PCA) to inhibit agglomeration. Before MA, powder
blends were sealed under Argon (Ar) atmosphere in a glove-box. Then, MA experiments were carried out
for 4 h in a Spex 8000 D Mixer/Mill using hardened steel vial/balls with a ball-to-powder weight ratio of
7/1. As-blended and mechanically alloyed (MA’d) powders were compacted under a pressure of 450 MPa
by an uniaxial hydraulic press and then they were sintered at 570°C under Ar atmosphere during 2 h.
Particle size measurements and phase, microstructural and thermal characterizations of the as-blended
and MA’d powders were performed using laser particle size analyzer, X-ray diffractometer (XRD), scanning
electron microscope (SEM) and differential scanning calorimeter (DSC). MA changed the morphologies of
the powders from irregular to equiaxed shaped particles and provided particle size reduction. Density,
Vickers microhardness and wear volume loss measurements of the sintered samples were conducted to
show the physical and mechanical properties of the reinforced MMCs. The results showed that the 4 h of
MA’d and TiB, reinforced Al-7 wt.% Si based composites have 91.76 % relative density, 175.21

+ 25.45 HV microhardness value.

Selective references :

1. J. M. Torralba, C.E. Da Costa, F. Velasco, P/M aluminium matrix composites: an overview, Journal of Materials
Processing Technology, 133, 203-206, 2003.

2. M. Surappa, Aluminium matrix composites: Challenges and opportunities, Sadhana Vol. 28, pp. 319-334., India,
2003.
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1.0.2

ABNORMAL BEHAVIOR OF LATTICE SPACING OF THE ORTHORHOMBIC
MARTENSITE IN VT23 TITANIUM ALLOY

S. L. Demakov, I. A. Semkina, S. I. Stepanov

Ural Federal University named after the first President of Russia B.N.Yeltsin, Institute of new materials and
technologies, Heat treatment and metal physics department, 28 Mira st., Ekaterinburg, Russia
e-mail: lana.semkina@urfu.ru

Keywords: titanium alloys, orthorhombic martensite, coefficient of thermal expansion

Abstract: The material under investigation was VT23 titanium alloy. Samples were quenched from
different temperatures between critical and B-transus and investigated during heating using in situ
XRD. The characteristics of the anisotropy of coefficient of thermal expansion along different
directions of orthorhombic martensite were estimated. Abnormal behavior of «b» spacing was
found. It showed a negative value of the coefficient of thermal expansion.

Selective references:

1. Takashi Saito et al. “Multifunctional alloy obtained via a dislocation-free plastic deformation mechanism”,
Science, 300, (2003), 464-467. DOI: 10.1126/science. 1081957

2. Yu Wang et al. “Strain glass transition in a multi-functional 8-type alloy”, Scientific reports, (2014), 1-5. DOI:
10.1038/srep03995

3. Ligiang Wang et al. “The characterization of shape memory effect for low elastic modulus biomedical 8-type
titanium alloy”, Materials characterization, Ne61, (2010), 535-541.

4. lllarionov A.G. et al. “Structural and phase transformations in a titanium alloy of the transition class under
effect of deformation”, The physics of metals and metallography, 110, Ne3, (2010), 279-288.

5. R. Kainuma et al. “Invar-type effect induced by cold-rolling deformation in shape memory alloys”, Applied
physics letters, 80, Ne23, (2002), 4348-4350.
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1.0.3

EFFECT OF POWDER PACKING ON THE PRODUCTION OF Fe BASED SHAPE
MEMORY ALLOYS VIA POWDER METALLURGY APPROACH

B. Ozkall*, L. Gheorghe Bujoreanu2

! Istanbul Technical University, Department of Metallurgical & Materials Engineering, Particulate Materials
Laboratories, 34469, Istanbul, Turkey, e-mail: ozkal@itu.edu.tr

? Faculty of Materials Science and Engineering, “Gheorghe Asachi” Technical University of lasi, Blvd. Dimitrie
Mangeron 41, 700050 lasi, Romania, e-mail: Igbujor@tuiasi.ro

Keywords : Powder Metallurgy, Fe based SMAs, Fe-Mn-Si

Abstract : As an innovative solution for many different technical applications which require
functional materials, engineers have been increasingly taking advantage of shape memory alloys
(SMAs). Fe-based shape memory alloys are one of the classes showing shape memory effect (SME)
for the specific compositions. Powder metallurgy approach has been applied to many SMA
compositions including some Fe based systems for the improvement of microstructural features and
has a potential to explore new compositions. In this study compressibility of Fe based powders was
studied targeting different SMA compositions in Fe-Mn-Si system. For this purpose compressibility of
individual Fe, Mn and Si powders and their binary and ternary mixtures were studied against
compaction pressure. Effect of powder particle size and amount of binder were simultaneously
studied to optimize densities at green state.

Selective references:

1. B. Pricop et. al., Influence of mechanically alloyed fraction and hot rolling temperature in the last pass on the
structure of Fe-14Mn-6Si-9Cr-5Ni (mass. %) shape memory alloys processed by powder metallurgy, OAM-RC, 8,
2014, p. 247 - 250.

3. A.U. Soyler et. al., Improved shape memory characteristics of Fe-14Mn-6Si-9Cr-5Ni alloy via mechanical
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1.0.4

PRODUCTION OF OPEN CELL ALUMINUM FOAM BY VACUUM CASTING
METHOD

F. Medikl, T. Sunarl, M. Cetinl, M. Yasarz*, L. Turhan®

! University of Karabuk, Faculty of Technology, Manufacturing Engineering Department, Baliklar Kayasi Mevkii,
78050, Karablik, Turkey
? University of Karabuk, Faculty of Technology, Industrial Design Engineering Department, Baliklar Kayasi
Mevkii, 78050, Karabiik, Turkey, e-mail: myasar@karabuk.edu.tr
3 TUBITAK Marmara Research Center Materials Institute, Gebze/Kocaeli, Turkey

Keywords: Al foams, Vacuum casting, Space holder technique, Density-strength relation

Abstract: The properties like low density, hardness and impact resistance have been found attractive
by the researchers and the studies in this field have been started. There are various methods for
production of metal foams were presented and discussed [1]. The casting of metals and alloys
around space holder material is very
economical way to obtain metallic foams
or cellular parts [2]. In this study, vacuum
casting setup was designed. NaCl as a
space holder material and dissolution
technique was used for foaming of the
A360 aluminum metal. By changing the
NaCl particle size change in the foam
properties was investigated. Density-
strength relations were determined
depending on the NaCl particle size.
Compression test was used to evaluate
the foam behavior under static loading.
Optimum vacuum conditions for the
successful foam production by infiltrating
the liquid melt between the NaCl particles were determined. It was concluded that vacuum casting
can be used to produce open cell aluminum foam by integrating of NaCl dissolution process.

Fig. 1. Aluminum foam

Selective references:

1. J. Banhart, Manufacture, characterization and application of cellular metals and metal foams., Progress in
Materials Science 46, 2001, 562-563.

2. Pimiento, S. B., Hernandez- Rojas, M.E., Palomar-Pardave, M. E., Processing and characterization of open-cell
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1.0.5

MICROSTRUCTURE AND PROPERTIES OF AlCrFeNiMn/Gr
HIGH ENTROPY COMPOSITE PROCESSED BY MECHANICAL ALLOYING
AND SPARK PLASMA SINTERING

Gabriela Popescu*, loana Csaki, C. A. Popescu, Roxana Trusca, E. Vasile

Politehnica University of Bucharest, 313 Independentei Splai., Sector 6, 060042 Bucharest, Romania,
*e-mail: gabriela.popescu@upb.ro

Keywords: material high entropy composite, mechanical alloying, spark plasma sintering,
microstructure, properties.

Abstract: Most of the high entropy alloys consist only metallic elements [1,2] and few are related
with introducing of nonmetallic elements [3]. In the present paper will be described a new composite
material obtained by mechanical alloying (MA) and spark plasma sintering (SPS) processes. Thus,
AICrFeNiMn/Gr composite was successfully synthesized in stainless steel vials. Alloying behavior,
microstructure, mechanical properties and detailed phases of the composite were investigated
systematically. The phase constituents and morphology of the alloying powders were characterized
by X-ray diffractometer and scanning electron microscopy. During MA, the formation of a
supersaturated solid solution with both body-centered cubic (BCC) and face-center cubic (FCC)
structure occurred. The as-milled composite was consolidated by SPS at 900°C. Same phases were
put in evidence together with carbides, and no grain growth occurred and no intermetallic phases
presence in the AICrFeNiMn/Gr composite. The compressive strength and Vickers microhardness of
AICrFeNiMn/Gr composite were around 2200 MPa and respectively 700 + 25 HV.

Selective references:

1. C. Wang, W. Ji, Z. Fu, Mechanical alloying and spark plasma sintering of CoCrFeNiMnAl high-entropy alloy,
Adv. Powder Techn., 25, July 2014, p. 1334-1338.
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1.0.6

HOT WORKING EFFECTS ON THE DAMPING BEHAVIOR OF
SHAPE MEMORY ALLOYS

M. Popa, B. Pricop, E. Mihalache, L. G. Bujoreanu, N.M. Lohan*

Faculty of Materials Science and Engineering, “Gheorghe Asachi” Technical University of lasi, Blvd. Dimitrie
Mangeron 61A, 700050 lasi, Romania, e-mail: monica.lohan@yahoo.com

Keywords : Cu-Zn-Al shape memory alloys; dynamic mechanical analysis; martensite; morphology

Abstract : Cu-Zn-Al shape memory alloys (SMAs) were analysed in two different processing states: (i)
hot-forged and (ii) hot-rolled. Both hot-forged and hot-rolled specimens were cut into lamellar
configuration, before being homogenized (1073 K/ 18 ks/ water) and tempered (373, 473, 573, 673
K/ 300 s/ water). From each of the five differently treated lamellas, in hot-forged and hot-rolled
states, rectangular specimens were cut for dynamic mechanical analysis (DMA). The remaining
segments were sectioned into metallographic specimens. The metallographic specimens were
embedded into could mounting resin, ground, polished and etched for scanning electron microscopy
(SEM) -observations. DMA results revealed the influence of plastic deformation procedure and heat
treatment temperature on the reversible martensitic transformation.

Acknowledgements: This research work was supported by UEFISCDI through project code PN-II-ID-
PCE-2012-4-0033, Contract 13/2013.
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1.0.7

INFLUENCE OF THE ELEMENT ADDITIONS TO THE MICROSTRUCTURAL AND
MECHANICAL CHARACTERISTICS OF SELECTED HIGH ENTROPY ALLOYS

D. Mitrical*, V. Soarel, M. T. Olarul, V. Dragut2 , G. Popescu3, C. Predescu4, A. Berbecaru4,
Vi. Soare? , M.Ghita’

!National R&D Institute for Nonferrous and Rare Metals — IMNR, New Materials and Technologies
Laboratory,102 Biruintei Blvd, Pantelimon, llfov, Romania, dmitrica@imnr.ro
’National R&D Institute for Nonferrous and Rare Metals — IMNR, Chemical and Physical Analysis Laboratory,102
Biruintei Blvd, Pantelimon, llfov, Romania
3University POLITEHNICA of Bucharest, Faculty of Materials Science and Engineering,
313 Splaiul Independentei, 6 District, 060042 Code, Bucharest, Romania
4University POLITEHNICA of Bucharest, Center for Research and Eco-Metallurgical Expertise,
313 Splaiul Independentei, 6 District, 060042 Code, Bucharest, Romania
®National R&D Institute for Nonferrous and Rare Metals — IMNR, Microscopic Characterization Laboratory,102

Biruintei Blvd, Pantelimon, llfov, Romania

Keywords : materials science, high entropy alloys, characterization, alloy development

Abstract : High entropy alloys are composed of five or more elements in equal or near equal
proportion and due to their superior mechanical and corrosion properties are considered serious
candidates for the replacement of conventional high grade steels and superalloys [1]. Present paper
discusses the effect of elemental additions (Al, Mn, Cu, Ti and Si) on the microstructure and
mechanical properties of high entropy alloys. Therefore, Al, Ti and Si were added to tailor the BCC
structure content and improve oxidation resistance, Co was replaced with the less critical and less
expensive Mn and Cu was added to induce toughness and oxidation resistance. The resulted alloys
are based on Al-Cr-Cu-Fe-Mn-Ni, Al-Cr-Co-Fe-Ni-Ti, Al-Cr-Fe-Mn-Ni and Al-Cr-Cu-FeMn-Ni-Si systems.
Ingots of high entropy alloys were prepared by induction melting and were casted in a cold copper
mold. As-cast samples were characterized by optical microscopy, scanning electron microscopy, X-ray
diffraction and mechanical analyses. Ti and Si additions determined a significant hardness increase
due to the higher intermetallic compound content. Cu had a deleterious effect on mechanical
properties due to significant intergranular segregations. Mn had successfully replaced Co, improving
structural stability. Al had a remarkable effect on increasing alloy mechanical properties. Al-Cr-Fe-
Mn-Ni type alloys showed best overall characteristics.

Selective references:
[1] J. W. Yeh, Recent Progress in High-entropy Alloys, Annales de Chimie - Science des Matériaux., 31 (2006),
p.633-648.
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1.0.8

OPTIMAL CHOICE OF MULTI-PASS TURNING PARAMETERS IN METAL CUTTING

A. BeIIoufil*, M. Assasz, I Rezguil, M. Abdelkriml, M. Bouakba®

! Univ. Ouargla, Fac. Sciences Appliquées, Dépt. Génie Mécanique, Ouargla 30 000, Algeria,
? Université de Batna 2, Fac. de la Technologie, Laboratoire de Recherche en Productique, Batna 05000, Algeria
Belloufi.ab@univ-ouargla.dz

Keywords: metal cutting, multi-pass turning, dynamic programming, Particle swarm optimization

Abstract: Metal cutting represents a large portion in the manufacturing industries. A considerable
cost can also be achieved with optimized cutting conditions taking into account the limits of
performance of the machine, of the cutting tool and the metal machined. Effective optimization of
UOP(T) the machining process parameters affects

u(7.5) u(7.4) u(@3) w72 u@.1) the cost and time of production of

machined parts, and the quality of the
final products. An analysis of multi-pass
machining operations has been made
using a variety of optimization criteria [1,
2, 3 and 4]. Agapiou [4] has developed a
multi-pass optimization methodology for
turning, based on the technique of

T4) us 3 d(s.2) ds,

TOP(3) . . .
| | dynamic programming and cutting
| conditions are optimized with the simplex
\ byor ) method of Nelder-Mead.
| This paper describes the development
DMAXP

and use of an optimization system which
determines the optimum machining
parameters for turning operations. The objective considered is the minimization of the production
time, take into account various constraints. The number of passes and the depth of cut for each pass
are determined using dynamic programming process and the optimum cutting speed and feed rate
for each pass are determined using a particle swarm algorithm. The results show that the strategy led
to a decrease in the cost of production of about 6% compared to that of Agapiou [4] which proves
their efficiency.

Fig. 1. Principle of dynamic programming

Selective references:
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1.0.9

EXPERIMENTAL INVESTIGATIONS TO EVALUATE THE EFFECTS OF CUTTING
PARAMETERS ON CUTTING TEMPERATURE AND RESIDUAL STRESSES DURING
MILLING PROCESS OF THE AISI 1045

M. Abdelkriml*, M. Briouaz, G. Brabie3, C. Tampu3, B. Chirita3, A. Belloufit

! Univ. Ouargla, Fac. Sciences Appliquées, Dépt. Génie Mécanique, Ouargla 30 000, Alegria
Université de Batna 2, Faculté de la technologie, Département de Génie Mécanique, Batna 05000, Alegria.
3“Vasile Alecsandri” University of Bacau, CaleaMarasesti 156, Bacau, 600115, Romania
e-mail: abdelkrim.moura @gmail.com

Keywords: Milling, Cutting parameters, Cutting temperature, Residual stresses, Surface response

Abstract: Today major metal cutting companies in industrial countries, looking to gain time and
reduce manufacturing costs while respecting the environment. There are many phenomena which
affect the quality and production costs of the product, including cutting efforts, cutting temperature,

400 . : : : : residual  stresses, etc. A  Dbetter

T S Gomimin, £=0.08 mmident et a=0.25 mm understanding of these phenomena will

300 | ——— Vo= 300 mmi 1=0.18 mmaent sta=ossmm | | reduce the product failure and maximize
their lifetime.

= zoo| 1 The main goal of this study is to examine

i the effect of machining conditions

£ 100f | (cutting speed, feed rate and depth of

2 f*ﬂ—é::; cut) on cutting temperature and residual

= of o o Fotem 4L stresses, during the milling operations

using the response surface method. A

-100 | 1 good agreement between the predicted

and measured cutting temperature was

-200, T o3 o5 o3 o5 o5 oo o found, the cutting temperature and the

. Measuring depth (mm) residual stresses increase with increases
Fig. 1. Residual stresses in cutting speed and depth of cut.
However, little influence has been registered in the case of an increase of the feed rate.
The percentage of error is 4.81%, indicating that the numerical approach can accurately predict the
cutting temperature of the AlSI 1045.

Selective references:

1. Y. Ma, Prediction of surface residual stress after end milling based on cutting force and temperature, Journal
of Materials Processing Technology 235 (2016) 41-48.

2. M. Longhu, Measurement of Surface Residual Stresses Generated by Turning Thin-Wall Ti6Al4V Tubes Using
Different Cutting Parameters, Rare Metal Materials and Engineering, 2015, 44(10): 2381-2386
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1.0.10

THE INFLUENCE OF INTERCRITICAL QUENCHING IN ULTRASONIC FIELD
ON THE STRUCTURE OF SOME DUAL-PHASE STEELS WITH LOW CONTENT OF
CARBON AND MANGANESE

C. Dulucheanu, T. Severin’

"Stefan cel Mare" University of Suceava, Department of Mechanics and Technologies, 13 Universitatii Street,
720229, Suceava, Romania, e-mail: severin.traian@fim.usv.ro

Keywords: dual-phase steel, intercritical quenching, ultrasonic field

Abstract: In the past few years researches has been done to obtain dual-phase steels with a low
content of manganese (less than 1%) [1, 2] and for that reason such alloys were chosen for analysis;
two types of commercial steels were used ("Steel A" and "Steel B"), materials produced and used
primarily for welding electrodes. These alloys contain 0.087% C - 0.511% Mn ("Steel A") and 0.101% C
- 0.529% Mn ("Steel B") and have the following critical points in solid-state phase transformation: Ac;
=724.90 C, Acs = 901.10 'C ("Steel A") and Ac, = 725.70 C, Acs = 900.00 C ("Steel B"). The chemical
compositions and the critical points were determined with a FOUNDRY-MASTER Xpert
Spectrophotometer and a DIL 402 Expedis-SUPREME Dilatometer. The ferrite-martensite structures,
typical of the dual-phase steels, has been obtained by intercritical quenching that consisted of
heating at temperatures ranging between 760 and 820 'C and cooling in water with a temperature of
20 'C (a Ultrasound Bath LBS 2). For determining the influence of ultrasound on the structure of dual-
phase steels, the cooling was made in three variants: water (without mechanical agitation), water in
an ultrasonic field with f = 40 kHz and water in an ultrasonic field with f = 59 kHz. After carrying out
intercritical quenching, the samples have been subjected to metallographic analysis (with LEXT
0OLS4100 Olympus Laser Microscope) through which the volume fraction of martensite, the
morphology and distribution of this phase, have been determined; in addition, with a DuraScan 70
Micro Hardness Tester was determined the microhardness of the ferrite. The usage of ultrasound at
cooling and the increase their frequency has led to an increase in the volume fraction of martensite
in the dual-phase structures and to increase of the microhardness of the ferrite.

Selective references:

1. http://ed.iitm.ac.in/~shankar_sj/Courses/ ED5312/Materials_for_ Automobiles11.pdf, 2011, Materials for
Automobiles, Ann. Lec 11, HR & CR Flat products, 26 September.

2. C. Dulucheanu, N. Bancescu, T. Severin, The Influence of Quenching Temperature on the Structure of a Dual-
Phase Steel with 0,094% C and 0,53% Mn, Applied Mechanics and Materials, 809-810, 2015, p. 507 — 512.
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1.0.11

EFFECT OF STRAIN HARDENING ON PRECIPITATION KINETICS IN ATI 718PLUS

*
B. Hassan® , S. Nouveauz, Y. Jansen3, J. Corney4

! University of Strathclyde, Advanced Forming Research Centre, 85 Inchinnan Drive, Inchinnan, Renfrewshire,
PA4 9LJ, United Kingdom, bilal.hassan@strath.ac.uk
% Aubert & Duval, 85 Inchinnan Drive, Inchinnan, Renfrewshire, PA4 9LJ, United Kingdom
? Aubert & Duval, 75 Boulevard de la Liberation, BP 173, 09102 Pamiers CEDEX, France
4 University of Strathclyde, Department of Design, Manufacture and Engineering Management, 75 Montrose
Street, Glasgow, G1 1XJ, United Kingdom

Keywords: n phase, precipitation kinetics, strain hardening, ATl 718Plus

Abstract: ATl 718Plus components are manufactured by forging a wrought billet in stages to obtain
the desired geometry and microstructure. Parts are then heat treated to optimised proportions of y’
and n phases. n phase is a plate-like phase that / /
precipitates on the grain boundaries of ATI 718Plus,
similar to & phase in Inconel 718. This work is
motivated by the knowledge that precipitation of §
phase on the grain boundary in Inconel 718 can, in
small amounts, reduce high temperature notch
sensitivity [1], resist intergranular crack propagation
and improve grain size control during hot working
operations [2]. Although excessive amounts of &
phase are detrimental to the alloys’ mechanical
properties [3]. However, the complete kinetic
behaviour of n phase precipitation and dissolution
during forging and heat treatment is still not fully
understood. This paper investigates the effects of HV mag = [spot| det | WD | pressure

temperature and strain hardening on n phase ZO'OOVBOOOX . BSED I

precipitation kinetics and size in ATl 718Plus. This is Figure 1: M|.crostructl..|r(.e of ATl 718Plus
achieved through the use of isothermal hot with n precipitates

compression tests and heat treatment at various temperatures. Strain hardening was found to affect
the n precipitation kinetics considerably. The results reported are a contribution to a fuller
understanding of this important process.

Selective references:
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EFFECT OF PRE-STRAINING AND BAKING TEMPERATURE ON BAKE
HARDENING BEHAVIOUR OF HOT-DIP GALVANIZED STEELS

G. Aytanl, Y. Yurekturkl*, M. Baydoganl’2

! Istanbul Technical University, Metallurgical and Materials Department, Sariyer, 34469, Istanbul, Turkey,
e-mail: yurekturk@itu.edu.tr
? Istanbul Technical University, Prof. Dr. Adnan Tekin Material Sciences and Production Technologies Applied
Research Center, Sariyer, 34469, Istanbul, Turkey

Keywords: Bake hardening, hot-dip galvanizing, pre-straining, mechanical properties.

Abstract: Cold rolled low carbon steels are used especially in the automotive industries such as car
bodies, car panels, fenders and door panels [1]. These steels belong to a class of forming steels and
provide good formability, but low strength. As known, good formability and high strength are
generally contrary to each other. This obstacle can be overcome by using bake hardening (BH)
technique [2,3]. On the other hand, corrosion is a major problem of the steels used in the car
industry. Corrosion resistance of these steels can be improved by hot-dip galvanizing process [4]. In
this study, bake hardening (BH) process was applied to hot-dip galvanized DX51D, DX52D and DX54D
steels. After BH treatment, bake hardened samples were investigated regarding effect of pre-
straining and baking temperature on mechanical properties. The samples were pre-strained to 2, 5
and 8 % followed by baking at 170 'C and 210 'C for 20 min. The best bake hardenability of 90 MPa,
and final yield strength (FYS) of 170 MPa were obtained in the DX52D specimen pre-strained 8 % and
then baked at 170 °C for 20 min.

Selective references:
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1.0.13

ESTIMATING VOLUME FRACTIONS OF MICROSTRUCTURAL CONSTITUENTS IN
AUSTEMPERED HIGH SILICON ALLOYED GJS 600-10 DUCTILE IRON THROUGH
MAGNETIC MEASUREMENTS (VSM)

Y. Yurektu rkl*, M. Baydoganl'2

! Istanbul Technical University, Metallurgical and Materials Department, Sariyer, 34469, Istanbul, Turkey,
e-mail: yurekturk@itu.edu.tr
? Istanbul Technical University, Prof. Dr. Adnan Tekin Material Sciences and Production Technologies Applied
Research Center, Sariyer, 34469, Istanbul, Turkey

Keywords: Austempering, high silicon ductile iron, retained austenite, X-ray diffraction,
magnetization.

Abstract: Austempered ductile irons (ADI) are used in many industries including mining &
construction, agriculture, automotive, and heavy truck due to their economic advantages and high
reliability [1]. High strength and high toughness can be achieved through unique ausferritic
microstructure obtained after austempering. Ausferritic microstructure consists of acicular ferrite (a)
and high carbon retained austenite (y..), and retained austenite (RA) content plays an important role
in determining mechanical properties such as fracture toughness and fatigue resistance [2,3].
Therefore, it is crucial to estimate the amount of retained austenite. In this work, austempering heat
treatment was applied to high silicon alloyed GJS 600-10 grade ductile iron. All samples were initially
austenitized at 975°C for 2 h in an electrical furnace followed by austempering in a salt bath at 270,
330, and 390°C for 60 min. Volume fractions of the phases were estimated by using XRD and VSM
method. VSM measurements indicated that the typical hysteresis loops of samples varied depending
on the volume fractions of ferromagnetic (ferrite) and paramagnetic (austenite) phases. The
measured volume fraction of ferrite (X,) via XRD measurements against the magnetization saturation
(ms) was plotted for the austempered samples, and the data points were adjusted by a linear fitting
to calculate the intrinsic saturation magnetization of ferrite. The intrinsic magnetization saturation
value obtained from the plot was compared with the magnetization value of as-cast (100 % ferritic)
sample, it was seen that the values were very compatible with each other.
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OXIDE NANOMATERIALS: SYNTHESIS, MECHANISTIC STUDIES AND
TECHNOLOGICAL INNOVATION IN WASTEWATER TREATMENT BY FLOTATION

C. Covaliu®’, G. Paraschiv?, C. Moga®, M. Matache®

1Univeri5ty Politehica of Bucharest, Faculty of Biotechnical Systems Engineering, 313 Splaiul Independentei
Street, Bucuresti, 060042, Romania;
’SC DFR Systems SRL, 46 Drumul Taberei Street, ap. 23, Sector 6, Bucharest, Romania
*National Institute of Research-Development for Machines and Installations Designed to Agriculture and Food
Industry, 6 lon lonescu de la Brad, Bucharest, Sector 1, Romania

Keywords: Oxide nanomaterials, wastewater treatment, flotation

Abstract: Nanoparticles may act as surfactant molecules during wastewater treatment by flotation, being
incorporated into surfactant-stabililised foams for several years [1,2]. In the scientific literature there are
some studies which presented the ability of nanoparticles to act as foams/emulsion stabilisers [3,4]. The
formation and the stability of foams being dependent of the particles size, surfactant type and
concentration [5,6]

In order to investigate the application of nanomaterials as froth stabiliser in flotation, our
experimental study was based on testing the oxide nanomaterials for the removal of animal fats from
food industrie wastewater.

Fe,0s; and Al,0; nanomaterials were prepared by coprecipitation and, respectively, sol-gel
method. Their structural and morphological characterisation was done by XRD, SEM and TEM analyses. In
order to evaluate their potential of application in fats removal from wastewater by flotation were
evaluated various parameters such as: repartition coefficient, purification factor and separation
efficiency. Moreover, the fotation efficiency was investigated by measuring the maximum froth height at
equilibrium.
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FORMATION OF Al-Ti BASED PHASES FOR GRAIN REFINEMENT OF Al ALLOYS
PRODUCED BY HIGH ENERGY BALL MILLING

M. Arikoglu®, A. Ozer®

! Cumhuriyet University Metallurgical And Materials Engineering Department., 58000, Sivas, Turkey
? Cumhuriyet University Metallurgical And Materials Engineering Department., 58000, Sivas, Turkey
Sivas, Turkey, e-mail: mesut.arikoglu@outlook.com, aozer@cumbhuriyet.edu.tr

Keywords: Aluminium, Grain refinement, Al-Ti-B, Scanning electron microscopy, X-ray diffraction

Abstract: In this experimental study, Al-Ti-B and Al-TiB, powders were ground in planetary ball mill to
produce Al,Ti,B, where x, y and z stands for the relative molar ratios of elements for the compilation
of grain refiner compound [1]. Powder size distribution, phase formation (XRD) and particle
morphology was investigated by means of SEM and XRD. The fabrication of AITiB phases and the
grain refinement of Al alloys by adding this phases were aimed. For this purpose, the powders were
fed to planetary ball mill to be milled at a speed of 600 rpm. The powders were also milled at
different milling times as 30 min and 150 min either in metallic form or compound form of Al, Ti and
B powders. The powders were dried after each milling to be characterized by SEM and XRD. The
phases and morphology-elemental analysis were also conducted by XRD and SEM, respectively.
Moreover, the powders were added to Al alloy castings avoiding the breaking through alloy series
which are mainly used in aluminum industry [2, 3]. The Al alloy series were examined for grain
refinement by Brinell hardness and optical microscopy for mechanical properties and grain formation
as well as by SEM (EDS) for grain formation, morphology and elemental distribution analysis.
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IDENTIFICATION OF THE CREEP MODELS PARAMETERS OD THE METALIC
MATERIALS USING EVOLUTIONARY ALGORITHMS

B. DeIiktasl, H.T. Tarker 1, M. S('inmezz, A.Durmus?

! Uludag University, Civil Engineering Department, 16059, Bursa, TURKEY
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3 Uludag University, Civil Engineering Department, 16059, Bursa, TURKEY
e-mail: bdeliktas@uludag.edu.tr

Keywords: Metallic creep, Evolutionary Algorithms, Small Punch

Abstract: Creep deformation and rupture are important in the determination of limiting design
factors such as strain histories, damage field evolution and lifetimes.[1,2]. Therefore, creep modeling
has gained considerable importance in recent years in view of the growing needs to develop high
temperature metallic materials for modern super critical and ultra super critical power plants .

Every constitutive equation has its own method for parameter identification. In conventional
approaches, the model of interest is first approximated and its parameters are identified sequentially
through the curve fitting approach. However, the determination of its process is problem dependent,
and thus may not be easy if the model is highly nonlinear. Then a systematic and objective computer
based procedure for parameter identification is necessary. Therefore, In this paper we, propose to
use the evolutionary algorithms such as ant colony algorithm for identifying the parameter set to the
different creep models. The advantage of the proposed approach is that parameter can be identified
without any divergence in every case. This algorithm has clearly demonstrated its capability to yield
good approximate solution even in the case of complicated multimodal, discontinuous, non-
differentiable, and even noisy or moving response surface optimization problems, and has been
successfully implemented in areas of structural design, control, etc.
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ANALYTICAL DESCRIPTION OF THE BAINITE TRANSFORMATION KINETICS IN
STEELS 300M AND D6AC

A. A. Kuklina*, M. V. Maysuradze, Y. V. Ydin

Ural Federal University named after the first President of Russia B.N.Yeltsin, 620002, 19 Mira street,
Ekaterinburg, Russia, e-mail: kuklina.aleksandra@rambler.ru

Keywords: bainite, kinetics, Kolmogorov-Johnson-Mehl-Avrami equation, 300M, D6AC

Abstract: The most widely used equation for analytical description of the transformation kinetics of
the metastable solid solutions (the steel austenite in particular) is Kolmogorov-Johnson-Mehl-Avrami
(KJIMA) equation [1]. However the practical analysis of the experimental isothermal bainite
transformation kinetics often gives significant deviation from the conventional theory [2]. This
problem can be solved by the derivation of an analytical function which would provide the best fit of
the experimental results.

Two analytical equations describing the kinetics of bainite transformation in steels 300M and D6AC
are proposed. The first one is based on an approximation of the experimental In (-In (1-P)) vs. In T
dependence by a second order polynomial function. The second function is based on the solution of
the differential equation y(x) = ay’(x)+b, where x=In T, y(x) = In(-In(1-p)).

A comparison between the proposed equations and Kolmogorov - Johnson - Mehl — Avrami is
conducted. The adequacy of the two analytical models is estimated using Fisher test.
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CONCEPTS REGARDING THE HEAT TRANSFER AND REDUCTION OF THE
ENERGY CONSUMPTIONS AT THE METALLURGICAL HEATING FURNACES

D. Constantinescu, B. A. Carlan’

University Politehnica of Bucharest, Faculty: Material’s Science and Engineering, 313 Splaiul Independentei,
Bucharest, Romania, e-mail: dconstantinescu@ecomet.pub.ro

Keywords: heat transfer, technology, coefficients, productivity, energy consumptions.

Abstract: As a major consumer of energy the steel producers are always mentioned as
interesting field of investigations. The article is focused on the study of the heating technology
principles that occurs in the plastic deformation of the steels, in order to correlate them with some
new global tendencies. The most frequent, but also one of the most important concerns is the
reducing of the energy consumptions, on purpose to decrease the expenses and increase the
productivity. Thereby, it is necessary to know the thermal parameters and the present heating
technology, to have a better understanding of the present situation, by calculating an energetic
balance. These parameters are very helpful in creating a new mathematical model, which can avoid
the risk of the thermal stresses advent. There can be observed the authors contribution regarding
the values of the parameters of the heat transfer.

Having in view the results of the experiment, there can be concluded that it can be an important
solution in the context of the energy consumptions, by increasing the heating efficiency of the entire
process. The energy saving represents an advantageous solution for the entire process, by reducing
costs of the final product.
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DETERMINATION OF THE HEAT DENSITY AT THE INTERFACE PIECE TOOL FOR
TURNING OPERATIONS

M. Abdelkriml*, M. Briouaz, A. BeIIoufil, l. Rezgui1

! Univ. Ouargla, Fac. Sciences Appliquées, Dépt. Génie Mécanique, Ouargla 30 000, Alegria
? Université de Batna 2, Faculté de la technologie, Département de Génie Mécanique, Batna 05000, Alegria.
e-mail: abdelkrim.moura@gmail.com

Keywords: Cutting Temperature, Modeling, measurement, thermocouple, turning.

Abstract: In machining operation, the quality of surface finish is an important requirement for many
turned work pieces. Cutting temperature is one of the most important parameters in determining
the cutting performance and tool life. The objective of this work is to estimate the cutting

A% temperature in 3D model on tool-chip

] & interface and the interface temperature
" during turning process, using the digital
simulation software coMsOL

Multiphysics. The tool—chip interface
temperature results obtained from
[ experimental results by using, AISI 1060
45 steel work piece with natural contact
tools, without the application of cooling
and lubricating agents and a K type

0@ A
- thermocouple technique was used for
({03 estimating cutting temperatures in a
Fig. 1. Insert mesh and temperature distributions at turning  operation. This procedure
cutting time equal 60 facilitates the determination of the

temperature at tool-chip interface in dry
turning process, which is still a challenge for existing experimental and numerical methods.
The numerical model percentages of error are 3.57%, indicating that the numerical approach can
accurately predict the cutting temperature of the AISI 1060 with an coated carbide inserts.
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THERMAL PROCESSING OF A TITANIUM ALLOY WITH AERONAUTICAL
APPLICATIONS

D.C. Achiteil’z, P. Vizureanul’z, Mirabela Georgiana Minciunél’z,
M. M. Al Bakri Abdullah™?, A. V. Sandu®?
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E-mail: dragos_adc@tuiasi.ro

Keywords: titanium, treatments, properties, biphasic structure

Abstract: The titanium alloys are used in aeronautical applications (up to 75% of titanium alloys),
reinforcements, biomedical applications, army industry, because of a high traction resistance, low
weight, excellent corrosion resistance and capacity to resist at extreme temperatures. However,
some titanium applications are restricted by the small hardness, high friction coefficient and low
usage resistance.

The paper shows the experimental researches made on Ti-6Al-4V alloy, subjected to quenching and
tempering heat treatments. The hardening heat treatment of titanium alloys with o+ structure
consists in stabilization phenomenon of 3 solid solution dissolved in o’ and a’’ metastable phase.
After quenching and tempering heat treatments, are obtained good mechanical properties in
biphasic alloys, maintaining the plasticity characteristics in reasonable limits.

The efficiency evaluation of heat treatments was realized through micro-hardness measurement and
structure analyses on electronic microscope.
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TRIBOLOGICAL BEHAVIOR OF DISTALOY DC COMPONENTS

Y. A. Akinalp, K. E. Oksiiz, L. C. Kumruoglu

Cumhuriyet University, Department of Metallurgical & Materials Engineering, 58140, Sivas, Turkey
e-mail: kerimemreoksuz@gmail.com

Keywords: Distaloy DC, SiC, sintered steel, nitriding, wear

Abstract: Sintered material base on pre-alloyed powders (Fe-Ni-Mo) are expansively applied in the
automotive industry and Distaloy is today the most widely used raw material worldwide for the
production of complex, precise, high

strength PM machine parts [1-3]. In this

00 . : : : : study a diffusion bonded powder type

Distaloy DC (Fe-2 wt. % Ni-1.5 wt. % Mo,

075 il Héganis-Sweden) was used. It was alloyed
£ / by 0.5 and 1 wt. % silicon carbide with the
"E 04 / addition of 0.6 wt. % lubricant in the form
Eos | of introlube. All the powder mixtures were
3 compacted at 600 MPa, and then sintered
% 03 for 30 min. in argon atmosphere at 1120°
g ==4=Distaloy DC C. After the completed sintering process,
2015 =fi=Distaloy DC+ 0.5 wile SiC the sintered alloy samples were plasma
: Distaloy OC+ 1wtk SiC nitrided at 520°C for 2h in the 20N,~80H,

atmosphere. The effect of nitriding on the
wear and friction behavior of Distaloy DC
Load (N} with  different  compositions  was
investigated.

15 i0 45

Fig.1. Results of wear resistance for the Distaloy DC
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FRACTOGRAPHIC ANALYSIS OF A SUPER DUPLEX STAINLESS STEEL AFTER HOT
DEFORMATION
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2 Forja Rotec Ltd., 12 Aleea Industriilor Str., 120068 Buzdu, Romania,
e-mail: lucia.angelescu@gmail.com
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Abstract: With a good combination of extreme high corrosion resistance and strength, super duplex
stainless steels (SDSS) are successfully used in the oil and gas industry. Due to the high ratio of
property to cost, these steels are a good alternative to other higher performance materials such as
super austenitic stainless steels and Ni-based alloys. However, sometimes the duplex microstructure
of SDSS may cause some embrittlement in certain inadequate conditions of thermo-mechanical
treatment, which can induce premature failure. In the present paper, the fractographic analysis of a
F55 super duplex stainless steel was performed, in an attempt to determine the causes of cracking
during industrial hot deformation by forging. The morphology of fracture surfaces was studied by
SEM analysis, in order to determine the crystallographic character of fracture under different
conditions of hot deformation. The experimental results have allowed to draw some conclusions
regarding the fracture mechanism of the F55 super duplex stainless steel.
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1.PO.5

INFLUENCE OF DYNAMIC THREE POINT BENDING ON THE WORK HARDENING
CAPACITY OF MANGANESE STEELS
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Keywords: manganese steel, DMA, internal friction, storage modulus, work hardening

Abstract Hadfield steel, with approx. 1.2 C and 12 Mn (mass. %) was invented by Sir Robert Hadfield
in 1882, being destined to the manufacturing of tramway wheels but, owing to his exceptional
hardness, its destination shortly switched to railway passages and digging equipment. Later, during
World War |, it became the main component of armors and shields for warfare protection [1]. This
unique austenitic steel, which combines high tensile stress and ductility with elevated work
hardening capacity and excellent abrasive wear resistance [2] has an equilibrium structure
comprising manganese-alloyed austenite and alloyed cementite, (FeMn);C. When subjected to
repeated compression stresses, localized on contact surface, it work hardens due to the formation of
e-hexagonal close packed martensite, containing mosaic blocks, which contributes to the
augmentation of both hardness and abrasive wear resistance [3]. The present paper compares two
states of T105Mn120 manganese steels specimens: untreated (as cast) and solution treated to
1100°C. Paralellipipedic specimens were wire-cut by spark erosion and subjected to Dynamic
Mechanical Analyser (DMA) tests performed with a three-point-bending specimen holder. DMA tests
were done by two variants: (i) temperature scans, between -150 and 400°C and (ii) isothermal strain
sweeps, up to 0.15 % strain amplitudes. The formed emphasized the critical temperatures of
thermally induced reversible martensitic transformation while the latter enabled to monitor storage
modulus increase due to the work hardening caused by dynamic bending. By optical and scanning
electron microscopy, the structural changes induced by dynamic bending were discussed.
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OXIDATION OF FeNiCrMnAIl HIGH ENTROPY ALLOY - WEAR RESISTANT ALLOY.
CHEMICAL AND STRUCTURAL CHARACTERISATION.
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Abstract: With the increase of temperature and with with degradation of metallic materials the
reducing of mechanical properties occurs. The oxidation process leads to the formation of oxides,
which may be harmful if the oxide is formed at high speed.

If the layer is made adherent thin and has slow development the formed oxide have a protective role
on the metal or alloy base. This paper presents the FeNiCrMnAl high entropy alloy oxidized at 900
OC for 3 hours respectively 6 hours. It also presents the microstructures and mechanical properties
of FeNiCrMnAI high entropy alloy. Investigation on high entropy alloys have show that on their
surface is formed a dense and protecting oxide film. Oxides formed improve the mechanical
properties of the FeNiCrMnAl high entropy alloy investigated.

Selective references:
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SEQUENTIAL ELECTRODEPOSITION OF MULTILAYERED Sb-Te/Zn-Sn THIN
FILMS FOR THERMOELECTRIC APPLICATIONS
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Abstract: Thermoelectric materials and devices which can directly convert heat into electricity have
numerous applications for solid-state power generation and cooling.

The sequential electrodeposition of Sb-Te / Zn-Sn / Sb-Te / multilayered thin films and the annealing
of the obtained multilayers were investigated. The number of layers was varied from 2 to 5.
Electrodeposition of each individual layer was carried out in aqueous acidic baths (H,SO4),
with the addition of metallic salts. The influences of the deposition potential, electrolyte
concentration and temperature on film stoichiometry were studied. The compositions,
morphologies, structures, Seebeck coefficients and resistivities of the deposited thin films
were characterized and compared by LA-ICP, SEM-EDX, XRD, Seebeck -coefficient
measurement system and four-probe resistivity measuring device respectively. The
chemical composition as well as the morphology of individual layers were strongly
dependent on the deposition conditions: 30-50 wt.% Sb, 50-70% Te and respectively 50-80%
Zn, 20-50%Sn. Annealing of the layers at 200-250°C in a protective Ar atmosphere for 3
hours revealed the formation of thermoelectric compounds such as Sb,Tes; and Zn4Sh3.
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INFLUENCE OF THE HEAT TREATMENTS WITH CONCENTRATED ENERGY
SOURCES ON THE ALLOY STEELS MECHANICAL PROPERTIES

D. Catana

Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd.,
500036, Brasov, Romania, e-mail: catana.dorin@unitbv.ro
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Abstract: The results presented in this paper are part of a larger project that includes the study of the
heat treatment influence with concentrated sources on the microstructure and mechanical
properties, when this are applied to the alloyed steels X210Cr10 and HS 18-0-1. The numerous tests
made, show that indifferent of the studied
02 properties: microstructure, hardness and
wear resistance, the heat treatments
3 application with concentrated sources,
AN lead to higher values of the studied
properties in comparison with those
obtained with the conventional
anY treatments. For some properties, the
values can increase up to 245% when are
applied the heat treatment with
concentrated sources, versus the classical
heat treatment. The difference between
the properties values obtained by heat
treatment with laser and cathode beam
not are very high, especially that for some
properties the laser heat treatment
provides better values but for other
properties, those with cathode beam (see figure 1). The study shows that depending on the material,
tools destination and of the property whose value is desired to be maximized, will be applied the
adequate heat treatment with concentrated sources, more exactly with laser or cathode beam.
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Fig. 1. Friction coefficient evolution for HS 18-0-1,
function of applied heat treatments
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NEW FeMnSi+Al ALLOY PROPOSED FOR HIGH DAMPING CAPACITY
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Abstract: High damping capacity materials present an increased interest in many applications were
vibration and noise reduction is absolutely necessary. Metallic materials with a high internal friction
(IF) are becoming valuable because of them usual mechanical properties that fulfill the damping
capacity in applications. Some of the shape memory alloys [2] present a huge damping capacity
during the solid state transformation (M<>A) based on the re-orientation and accommodation of the
material structure.

Iron based shape memory alloy present the best advantages for industrial application as
dumpers in different areas. Beside civil construction domain these materials can cover also
applications in automotive industry as shock impact absorbers for low velocities as protection for
engine parts and also for noise reduction. By these means in this article we analyze FeMnSi+Al alloy
with a new chemical composition obtained through classical melting method in Ar controlled
atmosphere. The experimental samples surface was analyzed using SEM (scanning electron
microscopy with VegaTescan LMH Il, SE detector) equipment and EDAX detector (X-ray energy
dispersive spectroscopy Bruker type) for structural and chemical analyses. XRD determinations on
the surface were done in order to establish the main alloy compounds.

Selective references:
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COLD END CORROSION AVOIDING BY USING A NEW TYPE OF AIR
COMBUSTION PRE-HEATER
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Abstract: Cold end corrosion appears due to catalytic oxidation of the sulfur dioxide to sulfur trioxide
and then due to the sulfuric acid condensation at dew point. Calculating dew points of various acid
gases and options for reducing cold end corrosion of heat recovery exchangers are presented [1,2].
For avoiding the cold end corrosion we design a new type of air combustion pre-heater for boilers
and furnaces. In order to determine the different construction model of air combustion pre-heater,
we use a mathematical model, transcribed in C.., for boilers and furnaces heat exchanger calculation.
Also, the tube skin temperature of the first row of pipes of the actual air pre-heater was simulated
with this computer program, in order to determine whether this temperature is lower than acid dew
point of flue gas. The values of the combustion air temperature and of the flue gas temperature, at
the entrance and at the exit of the actual air pre-heater [3,4,5]. With the simulation for this
configuration of the actual combustion air pre-heater, the skin temperature for the first row (for the
combustion air flow) of tubes from the upper bundle was TS = 134 °C.

A way to reduce the cold end corrosion in the combustion air pre-heaters is raising the temperature
of the combustion air at the air pre-heater entrance. This solution involves taking a quantity of
preheated air, recirculation and then reintroducing it in the air pre-heater [5]. The combustion air
temperature at entrance in pre-heater, after mixing cold air (temperature 45°C) with hot air
(temperature 240°C), is 105°C.
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TITANIUM INFLUENCE ON THE MICROSTRUCTURE OF FeCrAl ALLOYS
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Abstract: 4R generation nuclear power plants should work with metallic material of the highest
quality, capable of withstanding in maximum safe conditions for 15-20 years. The FeCrAl alloys are
capable of such performance, because of the resistance to: oxidation at high temperatures,
corrosion, erosion and penetrating radiations in liquid metal environments. In addition, such
materials are capable of forming on their surface some oxide layers, textured and self-renewable,
with high adhesion to metal base. These properties may be improved by microalloying with metal
elements such as Ti, Zr, Y, Hf in an amount of 1 to 3%. These metals with high affinity to oxygen are
capable of stabilizing the formed structure of alumina and increase adhesion to the metallic
substrate. The FeCrAl alloys microalloyed with titanium were obtained in a VAR (Vacuum Arc
Remelting) equipment under argon atmosphere (99.99% purity). Were obtained three microalloyed
alloys with 0.5%, 1% and 1.5% titanium, while maintaining the same Fe-14Cr-5Al metal matrix. EDAX
analysis has been performed to determine the chemical composition of the oxide layer and of the
bulk of sample. SEM analysis has been done to determine the microstructural features. The results
have shown the capacity of FeCrAl alloy to form oxide layers, with different texture and rich in
elements such as Al and Ti. Compositional analysis performed on FeCrAl samples microalloyed with
0.5, 1.0 and 1.5% Ti in the central area shows a relatively similar composition compared with the
technological calculations made. Ti distribution reflects the homogeneity of the alloy. Analysis of the
HV,, hardness on the samples attests values in the domain of 163-183, values that fall within the
normal range of these materials, which is exclusively due to the influence of alloying elements in the
metal alloy composition and also due to the homogeneous arrangement of constituents in the metal
matrix.
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VIRTUAL TESTING OF THE COMPOSITE STRUCTURES MADE FROM HIGH
ENTROPY ALLOYS AND STEEL
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Abstract. High entropy alloys (HEA) are metallic materials obtained by a mixture of at least five atomic-
scale chemical elements. They are characterized by high mechanical strength, good thermal stability and
hardenability. AICrFeCoNi alloys presents high compressive strength, high values of yield and tensile
strength of 2004 MPa, respectively 1250 MPa and elongation of about 32.7%. These materials can be used
to create composite structures HEA-steel type which resists at dynamic deformation during high speeds
impact (projectiles, explosion). The paper presents four different composite structures made from a
plates combination of HEA and carbon steel, using different joining processes such as: explosion welding,
brazing, contour welding and soldering. Numerical simulation of impact behavior of the composite
structures was performed by virtual methods, taking into account the mechanical properties of both
materials. For analyzing of each constructive variants three virtual shootings were designed, using an
incendiary perforating bullet (caliber of 7.62x39 mm) and different impact speeds. The best ballistic
behaviour was provided by the composite structures realized by welding and brazing, that have a good
continuity and rigidity. The other composite structures, that haven't a good surfaces adhesion (unbonded
or obtained by soldering using organic adhesives) presents high fragmentation risk, because the rear plate
can fragment on the axis of shooting due to the combination of the shock waves with the reflected ones.
The placing order of the materials into composite structure has a very important role for decreasing the
impact energy. The tougher plate, even less tenacious, is placed first into the composite structure, serving
as receptor of fragments resulted by dynamic breaking of the hard material.
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THIXOFORMING AND POWDER METALLURGY COMPARATIVE STUDY AND
PRACTICAL CASE FOR OBTAINING PISTON HEADS
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Abstract: The engine can be considered as the heart of any means of transport. One of the key parts
is the pistons, which transforms chemical energy of the burned fuel into a mechanical energy [1]. For
this reasons, the pistons are submitted to a complex combination of thermal stresses and high
temperature mechanical cycles [2]. In this study both powder metallurgy (PM) and thixoforming are
used to process a metallic matrix composite (MMC) as a promising material for pistons. Aluminum as
matrix and copper powder, to enhance thermal conductivity, and glass fiber, which increases Young's
modulus and a lower thermal expansion coefficient, as reinforcement, are obtained for this aim. The
following images in Fig. 1 are showed the excellent distribution of the glass fiber in the matrix. These
results can be the basis of new research to develop to obtain materials for piston functions.

Fig. 1. Images for optical microscope at 100x magnification. a) thixoforming, b) powder metallurgy
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PROPERTY IMPROVEMENT of SUBZERO/CRYOGENIC HEAT TREATED
CAMSHAFTS MADE OF 8620H, 16MnCr5 and 100Cr6 STEELS

L. C. Kumruoélul* A. Dayangl, B. Karaca®, E. Yildirnm?,

1University of Cumhuriyet, Engineering Faculty, Department of Metallurgy and Materials Eng., Sivas-Turkey
ZESTA,S Eksantrik San ve Tic A.S Sivas-Turkey

Keywords: camshaft, subzero/cryogenic heat treatment, retained austenite, wear, hardness, 8620h,
16mncr5, 100cr6

Abstract: Several types of Camshafts that made of 8620H, 16MnCr5 and 100Cr6 steel were subzero
and cryogenic heat treated and the effect of these heat treatment parameters such holding duration
and temperature on the microstructure, retained austenite volume ratio, hardness and wear
resistance were investigated. Camshafts for all kind of steels were grinded and different heat
treatment cycles have been applied. 8620H, 16MnCr5 grade camshafts were carburized at 925-940°C
‘in endogas (%20 CO, %40N2, %40H2) atmosphere between 660-1440 minutes. At the end of
carburing, the diffusion temperature was decreased to 830-850°C (holded 90-150 min.) which is the
austenizing temperature and the samples were hardened in oil at 60-80 °C .Samples were subzero
treated at -80°C and -120°C ‘“for 120-150 minutes and were tempered at 160-200 °C for 120 minutes.
The microstructure was revealed that the subzero/cryogenic heat treatment increased the hardness
up to 62 HRc and increased the wear resistance of camshafts surface. The decrease in the retained
austenite ratio was observed from %25 to %5-10 after cryogenic heat treatment. All of steels the
hardness values were increased with the transformation of retained austenite into martensite. This
increase is the result of the transformation of martensite from retained austenite and the carbide
precipitation mechanism. It can be concluded that subzero/cryogenic treatment results with a
increase in the wear resistance and the mechanical properties for all type of camshaft steels were
being controlled with different heat treatment and physical metallurgy mechanisms, due to the
formation of fine and homogeneous carbide particles during cryogenic treatment and coherency of
interface between fine carbide particle and steel matrix[1-4].
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1.PO.15

REDUCTION OF CuO IN H, BY USING CONCENTRATED SOLAR ENERGY

A. Lépez-Delgado*, M. A. Arenas, A. J. Vazquez, |. Padilla, J. Garcia-Hierro, J. I. Robla

National Centre for Metallurgical Research, CSIC. Av. Gregorio del Amo, 8, Madrid-28040 (Spain). e-mail:
alopezdelgado@cenim.csic.es

Keywords: copper oxide reduction, copper, hydrogen, concentrated solar energy
Abstract:

The reduction of metal oxide to obtain metal is a high temperature process which means very high
energy consumption. The use of concentrated solar energy (CSE) to supply the energy required is
envisage as a realistic alternative to implement “green” process in the pyrometallurgical sector [1]. In
this sense, our work shows the preliminary results of the reduction of CuO in H, atmosphere, using a
Vertical Axe Medium Size Solar Furnace of the
PROMESS-CNRS solar installation with 1.5 KW of
thermal power at the focus (15 mm) and power
density up to 16 MW/m?’. Compacted CuO powder
was subjected to the concentrated solar radiation
under a 5% H,/95% N, gas flow. The sample
reached a temperature of 1000 °C in 3 min and it
was maintained for 7 min. Fig. 1 shows the XRD
pattern of the sample obtained. Peaks correspond
to hkl indexes (111, 200, 220) of Cu. A typical Cu

morphology with dendritic microstructure was

Fig. 1. XRD pattern and optical microscope observed by optical microscopy of the polished

of Cu obtained by CSE surface. The reduction of copper oxide follows the

sequence CuO—->Cu,0>Cu [2]. These promising

results can be the base to prepare new alloys which are obtained by a complex conventional process.
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DETERMINATION OF DISCRETE MICROSTRUCTURAL MODIFICATIONS IN GREY
CAST IRONS

M. Luca*, C. Croitoru

Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd., 500036,
Brasov, Romania e-mail: lucamihai@yahoo.com

Keywords: cast irons, elasticity modulus, internal stress, microstructure, XRD spectroscopy

Abstract: This study highlights an original approach in characterizing the internal stress relaxation in
the structure of different types of grey cast irons by analyzing changes of the longitudinal elasticity
modulus and the logarithmic decrement over a period of 38 years in which the test pieces have not
undergone mechanical stresses.

The evaluation of the elastic properties

LV — FC was carried out by analyzing the

resonance curves of the test pieces

, ] subjected to forced bending oscillation

5 (Fig.1) [1]. It has been concluded that

FD : microstructural discrete changes are
E A produced in cast irons which could be

| identified only by dynamic tests. In all the

- analyzed specimens, the elasticity

F G modulus increased within the limits 1.04 -

5.94%. The logarithmic decrement,

Fig. 1. Experimental schematic setup for determining  respectively ~ the internal friction
the resonance curves in cast irons decreased within the limits 1.98 - 11.4%.

These results lead to the conclusion that

in the structure of cast irons which have not undergone heat treatment for stress relief, several

processes occur as a part of internal energy dissipation in the material, correlated with complex

diffusional processes that are difficult to evaluate by traditional methods of analysis. The results
obtained are in good agreement with other microstructural analysis methods, such as SEM and XRD.
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CORROSION PROPERTIES OF FEMTOSECOND LASER TEXTURED TI6AL4V-ELI IN
SIMULATED BODY FLUIDS

M. P. Fiorucci'?, H. Sakr Sanchez?, J. Mirza Rosca’*, A. J. Lépezl, A. Ramil*

1 Laboratory of Industrial Application of Laser, Technology Research Centre (CIT), Industrial Engineering Il
Higher Polytechnic University College, University of A Corufia, Campus Ferrol, 15403 Ferrol, Spain.
2 Nanomaterials and Nanoscience Laboratory, Mechanical Engineering, University of Las Palmas de Gran
Canaria, 35017 Tafira, Spain, julia.mirza@ulpgc.es

Keywords: Laser surface modification; micro-structuring; femtosecond laser; Ti6Al4V-ELI; corrosion

Abstract: The performance of the materials used in implants depends both on their bulk properties
and on the surface characteristics; in this sense, implant surface topography can improve cell
responses at the interface with the surrounding tissue and promote osseointegration [1]. Laser
micro-machining is a successful process for surface modification that allows to create highly
controlled textures [2]. Nerveless, essential properties such as corrosion resistance must be
conserved during surface modification [3]. In the present work, a femtosecond laser system was
implemented to obtain ordered patterns, such as arrays of grooves and dimples, on a Ti6Al4V-ELI
alloy surface. A study on electrochemical behavior was performed in simulated body fluid in order to
analyze, in a comparative way, whether the corrosion properties are modified after laser texturing. In
addition, scanning electron microscopy was used to characterize the topography of the patterned
surface and an optical surface profiler was applied to measure the size of resulted microstructures.
The results highlight the ability of a femtosecond laser to obtain the desired texture in the
biomaterial surface as well as its influence in biocompatibility and electrochemical properties.
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PASSIVE FILM ON TITANIUM-TANTALUM ALLOYS. 1) EIS STUDY

J. C. Mirza Roscal*, V. Bolafios Rodriguezl, A. Cuadradol, M. Tiereanz, L. Baltes?

1University of Las Palmas de Gran Canaria, Mechanical Engineering Department, Campus Universitario Tafira,
Edificio Ingenieria, 35017, Las Palmas de Gran Canaria, Canary Islands, Spain, email: julia.mirza@ulpgc.es
*Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd., 500036,
Brasov, Romania

Keywords: titanium, tantalum, EIS, medical devices

Abstract: The limited mechanical properties and the toxicity of certain alloying elements require the
development of new titanium alloys [1-3]. Recently, titanium-tantalum binary alloys have been
developed and are expected to become promising candidates for medical applications due firstly, to

8000 alloying with tantalum, which is a non-
o | oo toxic element, and secondly, due to their

10V compatibility with bone tissue. The
e000 T e12v studied titanium tantalum alloys were Ti-
so00 4 ii:: 5Ta, Ti-15, Ti-25Ta and Ti-30Ta. All

measurements were carried out in Ringer
solution at different applied potentials in
3 domains: anodic transition, passive and
near transpassive transition (see Fig. 1).
The obtained impedance spectra
exhibited one time constant suggesting
o . w000 . w000 the formation, in these conditions, of a

zrtehms) compact layer on the surface of the
alloys. The response is determined by the
bulk oxide conductivity and its
geometrical capacity. The influence of the alloying element, tantalum, is reflected, mainly, in an
increasing oxide resistance and growth rate. Among Ti-Ta alloys, the Ti-25Ta exhibits superior
properties of the passive film and corrosion behavior, therefore it appears to be a promising
candidate for metallic biomaterials.
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Fig. 1. Nyquist spectra for Ti-30Ta
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VALIDATION OF 42CrMo4 STEEL FOR A "MAHLE" PISTON HEAD TAKING INTO
ACCOUNT THE THERMO-MECHANICAL REQUIREMENTS

V. Mardarescu®*, L. G. Mitu?, A. I. Fulga3, A. Bejinaru Mihoc?

Transilvania University of Brasov, Department of Automotive and Transport, 29 Eroilor Blvd.,
500036, Brasov, Romania
*Transilvania University of Brasov, Department of Product Design, Mecatronics and Environment,
29 Eroilor Blvd., 500036, Brasov, Romania
*Transilvania University of Brasov, Department of Mathematics and Informatics, 29 Eroilor Bivd.,
500036, Brasov, Romania
e-mail: vlady.mardarescu@unitbv.ro
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Abstract: Increasing the performances of supercharged diesel engines with direct injection, has
imposed the use of steel pistons, which can better resist at thermomechanical requests in
comparison with aluminum alloy pistons.

Due to the cooling channels used by aluminum pistons, they can just be done by gravity casting
technology using salt cores. For this reason, for a given engine an aluminum piston is heavier and
has a head taller bigger than a piston made from steel, instead for reamings with dimensions of 90
mm upwards.

Due to the configuration of the cooling zone of the head of the piston, it is significantly reduced the
transfer of heat from the head of the piston towards the cylinder and the segment, compared with
aluminum pistons.

From the technological point of view, this solution offers the possibility of obtaining temperature
around 250° C values in the bottom of the first channel for fire segment .

Simulation results are presented in this paper using the following characteristics of material: tensile
strength, vyield strength, elongation at fracture, fatigue strength, Young's Modulus, thermal
conductivity factor, average linear thermal expansion, density.

Validation of the material was done by determining of temperature fields in the piston, thermo-
mechanical stresses and internal stresses fields for the demands of the piston.
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TENSILE STRESS-INDUCED STRUCTURAL CHANGES ASSOCIATED WITH
MARTENSITE TRANSFORMATIONS IN Fe-Mn-Si BASED SHAPE MEMORY
ALLOYS

M. Mocanul, E. Mihalache*l, R. 1. Coménecil, B. Pricopl, B. Ozkalz, L. G. Bujoreanu1

! Faculty of Materials Science and Engineering, Gheorghe Asachi Technical University of lasi, Blvd Dimitrie
Mangeron 41, 700050 lasi, Romania, mihalache.elena@yahoo.com
? particulate Materials Laboratory, Istanbul Technical University, 34469 Maslak, Istanbul, Turkey

Keywords: shape memory alloys, martensite, tensile tests, X-ray diffraction, microstructure.

Abstract: Specimens belonging to two Fe-Mn-Si shape memory alloy (SMA) systems were obtained
with chemical composition Fe-28Mn-6Si-5Cr and Fe-14Mn-6Si-9Cr-5Ni (mass. %). The former was
produced by ingot metallurgy (IM) [1] while the latter was produced by both IM [2] and powder
metallurgy (PM) [3]. PM specimens were sintered and pressed from as-blended powders as well as
from mixtures of as-blended and mechanically alloyed (MA) powders, under volume fractions as high
as 50 % [4]. Both IM and PM specimens were hot rolled and solution treated (1100°C/ 5 min/ water),
then tensile specimens were wire-cut by spark erosion and pre-strained by static tensile loading-
unloading tests, to permanent strains between 3 and 4 %. This procedure aimed to stress-induce
martensite, which was further analyzed, on the gauges of pre-strained specimens, by optical and
scanning electron microscopy (SEM) as well as X-ray diffraction (XRD). Thermally induced reversion to
austenite, of stress-induced martensite, was emphasized, during heating, by differential scanning
calorimetry (DSC) as well as cinematographic analysis, monitoring consecutive shape changes due to
free recovery shape memory effect.
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RECOVERY OF PRECIOUS METALS FROM ANODIC DISSOLUTION SLIME BY
EXTRACTION IN IONIC LIQUIDS
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Keywords: WEEE, anodic dissolution, anodic slime, ionic liquids, electrodeposition, silver, gold,

Abstract: The recycling of metals from electrical and electronic equipment waste (WEEE) is of great
concern today. The work described in the article focuses on the application of ionic liquids (ILs) to
selectively recover precious metals (Ag and Au) from the anodic slime obtained at the anodic
dissolution of cast WEEE. The ingots obtained from molten and cast anodic slime is selectively
dissolved in ionic liquids. The chemical composition of the ingots is: 12-15 wt.% Cu, 20-22% Sn, 3-5%
Pb, 38-40% Ag, 18-20% Au and 1.5-3% other metals. The ionic liquids used (DES type) are mixtures of
choline chloride with ethylene glycol in a 1:2 molar ratio. As catalytic agent, there was used pure
iodine in a concentration of 0.1-0.3 mol-dm™. The operating temperature was maintained at 25-30
degrees Celsius. Cyclic voltammetry was employed for the determination of the electrochemical
windows of ILs as well as of the dissolution and electrodeposition potentials of principal metals
present in the ingot (anode). For Ag and Au, the deposition potentials determined are 0.07-0.08 V
and respectively 0.4-0.5 V. The SEM and EDAX analyses revealed that the content of precious metals
in the cathodic depositions is 98-99 wt% for Ag and respectively >99% for Au. The work demonstrates
that ILs could be a solution to selective recovery of precious metals from WEEE.
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ISOTHERMAL DIAGRAMS OF INTERMETALLIC PHASES FORMATION IN HEAT-
RESISTANT TITANIUM ALLOYS
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Russian Federation
e-mail: m.a.popova@urfu.ru
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Abstract: Heat-resistant titanium alloys are known to combine high specific strength, high ductility
and satisfactory creep resistance at operating temperatures. The combination of these features
provides their high reliability in operation of products in the aviation and space engineering. The
structural investigation of titanium alloys is usually focused on the morphology and behavior of the
main phases — a and B. However, the alloying by silicon and aluminum leads to the formation of
TisAl and different silicide particles [1, 2]. The purpose of the present study was to investigate the
microstructure evolution of heat-resistant Ti—Al-Sn—Zr—Mo-Si alloys containing various amount of
aluminum, zirconium and tin using transmission and scanning electron microscopy. Moreover, the
processes of silicide and aluminide particles precipitation at different conditions of heat treatment
have been analyzed. The temperature ranges of intermetallic phases formation have been examined
and the possible mechanisms of the different types particles transformation have been analyzed.
Based on obtained results the schematic isothermal diagram of intermetallic phases formation has
been suggested. It shows that the decay of the metastable B-phase (Bmet) begins with the
precipitation of supersaturated a* and B* phases. Aging at 600...650°C leads to precipitation of
(TizZr)sSis (S;) silicide particles at a/B - boundaries. At the same time o,-phase is formed in
supersaturated a* -phase in the temperature range of 400...750°C. During long exposure at
temperatures above 700 °C S; silicides are enriched by zirconium. Therefore, it can be formed to
silicides (TiZr)eSiz (S,) or (ZrTi),Si (Ss) according to the ratio of Zr/Si in alloys. In general, the
precipitation of silicide particles has a negative impact on service properties of alloys. The
precipitation of S, silicides on the interphase a / B -boundaries decreases the technological plasticity
of the alloys, and the formation of S, particles in the body of a-phase decreases the characteristics of
heat resistance due to the depletion of solid solution by silicon and aluminum and the difficulty of
the formation of a, - phase particles.
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INVAR TYPE NANOCRYSTALLINE COMPACTS OBTAINED BY SPARK PLASMA
SINTERING FROM MECHANICALLY ACTIVATED POWDERS
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Abstract: In 1987 Guillaume discovered the Invar effect to Fe - Ni alloys with face-centered cubic (fcc)
structure with Ni concentration around of 35 %. This effect consists in an extraordinarily low thermal
expansion coefficient (near zero) over a wide range of temperature [1]. The Invar’s coefficient of
thermal expansion at ambient
temperature is 2x10°/K and is much
Fe,Cu,,+NiFe ) lower as compared to the coefficient
Fe+NiFe of thermal expansion of most metals
- (10 + 20)x10°°/K [2]. It is known that
an important role in the behavior of
type INVAR effect plays the
relationship between magnetization
and crystal parameters [3]. This
paper is focused on compacts
obtaining by spark plasma sintering
(SPS) from Invar and Invar alloyed
: o o0 00 o 00 with Cu powders. The Invar/Invar
Temperature, °C with Cu powders was synthesized by
mechanical alloying route. For Invar
type compacts obtained from Fe and
NisFe powders the coefficient of
thermal expansion value is 0.6 x 10°%/°C in the temperature range of 20 + 220 °C. In the case of
compacts obtained from Fegy,Cu,q and NisFe prealloyed powders the value of coefficient of thermal
expansion is almost 10 times higher — 5.6 x 10°°/°C between 20 and 270 °C. The evolution of Al versus
Temperature for both Invar type compacts is shows in Fig. 1.

-40 -

-30 4

-20 4

Al, pm

Fig. 1. Al versus Temperature for Invar type
nanocrystalline compacts.
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1.PO.24

STUDY OF THE INFLUENCE OF GRAIN SIZE ON THE TOTAL MAGNETIC LOSSES
IN SILICON STEEL

E. V. Stoian*, V. Bratu, F. V. Anghelina, I. Petre, P. C. Fluieraru, A. Negrea

Valahia University of Targoviste, Faculty of Materials Engineering and Mechanics, Str. Aleea Sinaia, No. 13,
Targoviste, Romania
e-mail: elenastoian22 @gmail.com

Keywords: non oriented electrical steel, roll, magnetic loss, grain size, cold rolled strip

Abstract:

The purpose of this work was to study microstructural changes of the bands investigated during
processing occurring siliceous strips with non-oriented grains , and the study the influence of grain
size on the total magnetic losses at 1.0T and 1.5 T.

There have been studies 10 rolls intended to be processed into quality electrical steel M400-50A
(according to EN 100027-1 ) rolls who underwent conventional lamination technology.For the 10 rolls
were made measurements of magnetic characteristics at the induction J = 1 500 mT and at a
frequency f = 50 Hz and after that, we made correlations between the specific losses, and grain size.
Materials were analyzed by metallographic microscope Neophet 32 and the magnetic characteristics
was made with Epstein frame according IEC 6040/, with an exiting current frequency of 50Hz at 1.5T
and 1.0T induction after aging treatment of 2250C for 24 hours. Sample for light microscopy
observation were prepared by polishing and etching in 5% Nital.

Subsequently, the microscopic analysis was performed on a band in which the non-oriented grain
silicon steel which have 1.224%Si , wich was decarburized and annealed, so obtaining the different
values of microstructures with different grains size.
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MECHANICAL PROPERTIES AND MICROSTRUCTURE ASPECTS OF
AlSi10Mg CASTING IN VIBRATING FIELD

M. H. Tierean*, L. S. Baltes, A. S. Banea

Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd., 500036,
Brasov, Romania, e-mail: mtierean@unitbv.ro

Keywords: AlSi10Mg alloy, casting, vibration, silicon phase

Abstract: Aluminum alloys are one of the most extended groups of functional materials by reason of
combination between good mechanical properties and low mass. In [1] Sun et al. analyzed the nucleation
and growth of eutectic cell in hypoeutectic Al-Si alloy. The tested material was Al-10%Si alloy modified by
0.025% Sr. Authors suggested that eutectic nucleation mode cannot be determined based on the
crystallographic  orientation  between

&5 B eutectic Al phases and the neighboring
primary dendrite Al phases. The changing of
the silicon morphology with increasing of

50

40

vibrations” amplitude was demonstrated by
30 Abu-Dheir et al [2]. The decreasing of the
20 silicon lamellas thickness during Al
1 I . solidification with vibrations up to 24 Hz
o frequency was demonstrated by Chirita et
A B c D E F Hz
(o] o] 50

o

B e 1050 al [3]. The aim of the present paper is to
Fig. 1. The influence of frequency on the Si phase test the influence of the vibrations on the
dimension AlSi10Mg (EN 1706-2010) solidification. For

comparison, six lots were casted in cold and
preheating molds, with or without vibrations within 50 Hz and 1050 Hz. For each casting frequency was
measured the silicon phase dimension, hardness, tensile stress and impact strength. Increasing the
vibration frequency the structure will be refined and also the size of the silicon phase is decreasing (fig. 1).
The mechanical properties increase with the vibration frequency.
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STUDY OF HYDROABRASIVE WEAR OF HARD THIN FILMS DEPOSITED ON
SPECIAL STAINLESS STEEL USED AT FRANCIS TURBINE BLADES

C. A Tuguil'z*, P. Vizureanul, M. C. Perjul, C. Nejnerul, C. Savinl, C. Bejinariu1

Tehnical University “Gh. Asachi” lasi, Science and Materials Engineering, 59 D. Mangeron Blvd., lasi, 700050,
Romania
’National Institute of Research and Development for Technical Physics, Nondestructive Testing Department, 47
D. Mangeron Blvd., lasi, 700050, Romania

Keywords: thermal spraying, thin films, hydroabrasive wear, SEM

Abstract: The paper presents a comparative study of hydroabrasive wear of thin films deposited on
special stainless steels with alloys based on W (88W2C) and Ni (NiCrBSi 74-14). The stainless steel
used as basis material for deposition is GX3CrNil13-4 (1.6982), which has good properties of corrosion
resistance but with low properties of hydroabrasive wear. The method of deposition is plasma jet
thermal spraying. The analysis of deposited thin films has been carried out with Scanning Electron
Microscope (SEM). The deposited pieces were subdued to hydroabrasive tests, the wear degree
being quantitative determined. Alloys based on iron, nickel, chrome, titanium are used in the
construction of hydraulic turbine blades. In this paper, the special stainless steels class has been
approached. X2CrNiMoCuWN25-7-4, X3CrNiMo13-4, GX5CrNi19-10, GX3CrNil13-4 make part of this
class, because they have closed mechanical, physical and chemical properties and during the
research one of these variant will be chose. The properties of metallic materials can be improved by
thermal treatments, thermo-chemical treatments and by thin films deposition [1,2]. Along with
conventional technologies for obtaining deposited layers, the development, improvement and
expansion of modern techniques for depositing them through physicochemical methods which
ensure purity and high adhesion through a wide variety of processes for thin films are remarked.
These modern methods of deposition with special materials can be used to increase the resistance at
hydroabrasive wear and corrosion [3].
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DENDRITIC SEGREGATION OF Zn-Al EUTECTOID ALLOYS
l. Peter!, M. Agapiez, B. Varga2
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Keywords: Zn-Al alloys, eutectoid alloy, segregation

Abstract: Good exploitation (antifriction capability, corrosion resistance) and good technological
(excellent castability, cutting machinability) properties make Zn-Al alloys promising material for
industrial applications, where, currently more and more compositions have been employed (from 3-
5% to 22-27%). Introducing Zn-Al alloys with increased Al content, the difficulties related to the single
phase Al-Zn alloys appear, mainly due to the dendritic segregation [1]. In Al-Zn system, the diffusion
of the alloying elements takes place, at low velocity, determining significant structural modifications
compared to the equilibrium structure, like the presence of the eutectic transformation in the alloy
with 40% (wt.) of Al [1].

In this paper, qualitative and quantitative investigations of the Zn-Al eutectoid alloy (22% Al)
structures in equilibrium and non-equilibrium state have been considered and studied. The
performed investigations pointed out that also in this composition the dendritic segregation
determines the eutectic transformation. Solidification in non-equilibrium condition controls both the
eutectic transformation as well as the significant variation of the chemical composition with in the
dendritic unit and in other constituents). The most important effect of the dendritic segregation is on
the ratio of different phases (of the different constituents) and on their geometry and distribution
within the metallic matrix, i.e., the topology. The phenomena involved in such conditions are
governed by the structural transformations, which take place during solidification and cooling in solid
state [2]. The research have been carried out through microstructural analysis by optical and
scanning electron microscopy and through thermoanalytical measurements by dilatometry and
differential scanning calorimetry.
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THERMAL STABILITY AND MAGNETIC PROPERTIES OF NICOFECRGA HIGH
ENTROPY ALLOY

A. Vida®™", D. MoInar®®, S. Huang®, Z. Maksa®®, C. N. Quang®, L. K. Varga®, B. Varga®, L. Vitos®*
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Stockholm SE-100 44, Sweden
! Materials Science Department, Faculty of Materials Science, Transilvania University of Brasov, Brasov, Romania,

Keywords: High entropy alloys, Structural Transition

Abstract: The aim of this work is to study the magnetic and mechanic consequences of FCC to BCC
structural transition due to applied heat treatments in NiCoFeCrGa (FCC+BCC) high entropy alloy. As
the volume fraction of FCC/BCC phases plays key role in the physical properties, the evolution of the
phases was studied as a function of annealing time and temperature. By scanning electron
microscopy (SEM) and electron backscattered diffraction (EBSD) investigations (see Fig. 1) we
observed a new needle like
BCC phase evolved inside
the FCC grains. This small
amount of this new BCC
phase increased the
hardness from 200 to 400
Vickers. Moreover the Ga
(as an sp element) addition
[2-3] and heat treatment
change drastically the
magnetic landscape [1] of
the sample, investigated by
MFM.

Figure 1: Phase composition (left) and Image QljaTity map of annealed
NiCoFeCrGa sample.
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EFFECT OF PHASE COMPOSITION OF EK77 ALLOY ON THE MELT VISCOSITY
AND THE FEATURES OF THE INGOT STRUCTURE FORMATION

A.Y. Zhilyakov*, S. V. Belikov, A. G. Gudov, S. P. Burmasov
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Abstract: The stability of the supersaturated solid solution of non-ferrous aging alloys is a
fundamental characteristic which determines the stability of the material properties during
operation The degradation of properties during the operation of different constructions at elevated
temperatures is a common incident. It is obvious that the tendency of the supersaturated solid
solution to the decay will be determined by the chemical composition of the alloy and the density of
crystal lattice defects. However, it was recently shown [1] that a solid solution stability may greatly
depend on the melting mode and the initial state of charge materials. The effect of the charge phase
composition and the melting mode on the stability of the solid solution after the remelting and
homogenization was shown using the corrosion-resistant austenitic alloy EK77 susceptible to 6-phase
precipitation in the temperature range of 600...1000 ° C. By means of high-temperature viscometry,
optical and electron microscopy, X-ray structural analysis, STA and durometry it was found that the
presence of a second phase in the initial structure of the charge changes the viscosity of the alloy in
the liquid state and reduces the solid solution resistance to decay after the remelting and
homogenization. The fundamental basis of modern ideas about the nature of metallic melts is their
micro inhomogeneity allowing the presence in the melt of atoms groups (clusters) ordered in a
certain way. Kraposhin et al. [2] have considered that the melting is a polymorphic transition with the
formation of the phase with noncrystallographic long-range order. Moreover, they are often
isomorphic to various topology close packed (TCP) phases. The scheme of melt structural state
changing under high temperature impact has been proposed based on these positions. It consists of
the changing of clusters pattern: grinding, and then restructuring in the structure elements of FCC
lattice. The relationship between the original structure of the EK77 alloy before remelting and
structure forming during aging of pre-homogenized alloy after the remelting can be schematically
shown based on all the studies. In this scheme it is clearly seen that the presence of 6-phase in the
EK77 alloy before melting adversely affects the stability of the austenite during aging after remelting.
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RELATIONSHIP BETWEEN DEFORMATION AND RECRYSTALLIZATION TEXTURE
IN COPPER WIRE
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Abstract: By means of EBSD in case of electrolytic tough pitch copper wire, drawing texture of FCC
metals has been shown to consist of several preferred orientations, similar to the rolling texture.
Texture similar to the shear one was formed in periphery region of the wire, although it was rotated
to texture of central region at an angle slightly smaller than 90°. Distribution of the main preferred
orientations along the cross section of deformed wire has been explained with stress-state occurring
upon drawing in the central and periphery regions. Relationships between deformation and
recrystallization textures in regions with different stress-strain state were investigated. Regularities
of formation of recrystallization twins have been considered in regions with different types of
textures. The orientation of recrystallization texture depending on the deformation texture has been
discussed from the point of mobility of CSL boundaries between <111> and <100> orientations -
325b.
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NiTi SHAPE MEMORY ALLOY USED FOR MULTIPLE-RESETTING ACTUATOR FOR
FIRE PROTECTION

L. Burlacu, N. Cimpoesu, N. M. Lohan, L. G. Bujoreanu*

Faculty of Materials Science and Engineering, Gheorghe Asachi Technical University of lasi, Blvd Dimitrie
Mangeron 41, 700050 lasi, Romania, pricopbogdan@ymail.com

Keywords: NiTi shape memory alloy, martensitic transformation, thermal expansion, fire protection,
DSC.

Abstract The paper introduces the possibility to replace the “wet alloy”, used for sprinkler-triggering
within automatic fire protection systems, with a shape memory alloy (SMA) type. The idea of the
present application is based on the thermoelastic reversible martensitic transformation, governing
SMA functioning, which has completely reversible character, and enables the occurrence of two-way
shape memory effect (TWSME) after the application of a thermomechanical treatment called

g"' oo “training” [1]. For this purpose a commercial NiTi rod,
T iy - which was martensitic at room temperature, was
£ M }\M A subjected to thermal analysis tests, performed by
E,u_s . \J ‘ ‘ @ differential  scanning  calorimetry (DSC) and
= 50 100 150 200 250

Temperature, °C dilatometry. Martensite (M) reversion to parent phase
(A), during heating, was emphasized by an
endothermic peak on the DSC thermogram, in Fig.1(a)
and by a length shrinkage, on the dilatogram, in
Fig.1(b) which shows, as well, the capacity to develop
TWSME, by the change in displacement-temperature
variation, with increasing the number of training
cycles. This stabilized fully reversible behavior
recommends NiTi rods as executive elements of a new
® concept of resettable sprinkler for fire protection.

Displacement, pm

l;r cycle

o0 1II]0 l-llll 1;0 2'.:0 Il!)ﬂ
Temperature, °C
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Fig.1 Thermal analysis experiments
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EVALUATION OF DIFFERENT MAGNESIUM BASED ALLOYS WITHOUT
ALUMINIUM FOR POTENTIAL ORTHOPEDIC IMPLANTS
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Abstract: Various studies on magnesium alloys have shown encouraging potential in their
development as biodegradable implant materials used in orthopedic applications [1]. The objective
of this study was to characterize and test different biodegradable magnesium alloys from the system
Mg-Ca and Mg-Zn-Zr, in order to identify an
optimal magnesium alloy for orthopedic

; - applications. Microstructural characterization
/ was performed them, using MO, SEM-EDS, in
view of establishing correlations between
microstructure and their properties.
Experimental magnesium alloys was tested by
immersion in different simulated mediums [2].
We follow the hydrogen release rate, pH
variation, weight loss, and the modification of
the surface morphology. Also, based on the
experimental results obtained after immersion test we calculate the corrosion rate. As conclusion,
we observe that the testing medium have a strong effect on the corrosion rate. Especially the
medium who contain proteins have a less pronounced effect and looks to be more appropriate to the
real degradation in living tissues. Also, chemical and microstructural composition of magnesium
alloys had a strong influence on the rate of degradation and surface morphology. It was found that
these alloys are too accelerated degradation rate compared to the needs imposed biodegradable
orthopedic implants. Based on our experimental results, we consider that it is necessary to modulate
the rate of degradation for these magnesium alloys in order to be more closed to the clinical need
imposed to the orthopedic implants in term of mechanical properties and surface stability..

Fig. 1. Microstructural aspects for an
experimental MgCa0.8 magnesium alloy: light
microscopy (left) and scanning electron

microscopy (right).
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11.K.2

SYNTHESIS AND CHARACTERIZATION OF SOME CERAMIC COATINGS ON
Mg-Ca-Zr METALLIC SUBSTRATE FOR MEDICAL APPLICATIONS
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Abstract: Coatings are considered an alternative to the
improving process of mechanical, corrosion and cell viability
properties of magnesium based metallic alloys. The most
known coating techniques for these kinds of materials are
micro-arc oxidation and sol-gel method. The paper proposes
an extensive study focused on obtaining and characterization
of two types of ceramic coatings using plasma atmospheric
deposition: Zr0,-Y,0; and Zr0,-CaO on a Mg-Ca-Zr substrate.
It has been observed the morphology, specific phases and
constituents using SEM and X-ray diffraction. Elastic modulus
and apparent coefficient of friction were also calculated.
Electrochemical analyses for corrosion rate determination
were performed in Ringer solution at different periods of time:
one hour, one day and one week. Biocompatibility was
evaluated with indirect toxicity tests using a cellular line with
osteoblastic phenotype (human osteosarcoma line). The results of XRD presented the predominant
cubic type compound - ZrO,. Values of elastic modulus of the layers are between 11.37-27.54 GPa for
Zr0,-Y,03 and 16.7-30.54 GPa for ZrO,-Ca0. The corrosion rate for ZrO,-CaO has superior values than
Zr0,-Y,0;. Cellular viability results studied by MTT colorimetric tests (3 - (4,5 - dimethylthiazol — 2 -
yl) - 2,5 - diphenyltetrazolium bromide tetrazolium salt) haven’t reveal significant differences of
cytocompatibility between the coatings.

Fig. 1. ZrO,-Y,05; — ceramic
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INDUCED WETTABILITY AND SURFACE-VOLUME CORRELATION OF
COMPOSITION FOR BOVINE BONE DERIVED HYDROXYAPATITE PARTICLES
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Abstract: Hydroxyapatite powders represent the base material of multiple conventional and solid
freeform fabrication methods for bone reconstruction products. In this stage of production, powder
characteristics need to be determined both for quality control purposes and for a proper control of
microstructural features of the final product. Besides the physical, chemical, and structural
characteristics of the powder, the particles surface needs to be characterized mainly because those
surfaces will become grain boundaries in the fabricated material, thus directly influencing its
microstructural evolution [1-2].

This study focuses on the surface characterization of hydroxyapatite (HAP) particles prepared
in the laboratory by thermal processing of bovine bone. Wetting properties of HAP particles were
characterized by contact angle measurements and the surface composition was established by X-ray
photoelectron spectroscopy (XPS). The XPS results were included in an extended analysis performed
between complementary compositional techniques with different analysis depths (EDS, FT-IR, XRF).
All compositional results were evaluated against powder particle size and process parameters used in
bone thermal treatment, to establish adequate characterization protocols for ceramic particles based
on the specific requirements of different conventional and solid freeform fabrication methods.
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11.0.2

EFFECT OF SINTERING TEMPERATURE ON STRUCTURE AND PROPERTIES OF
SOME NEW HYDROXYAPATITE-BASED COMPOSITES FOR BONE TISSUE
ENGINEERING
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Abstract: The aim of this study is to evaluate the effect of sintering temperature on structure and
properties of some new hydroxyapatite-based composites potentially used for bone tissue
engineering. As raw materials for the experimental hydroxyapatite-based composites we use
hydroxyapatite extracted from bovine bone
(BHA) as matrix and beta - tricalcium phosphate
(B-TCP) with magnesium oxide (MgO), in
different ratio, as reinforcement material.

The experimental composites were: BHA + 10 %
B-TCP + 20 % MgO; BHA + 15 % B—TCP + 15 %
MgO; BHA + 20 % B-TCP + 10 % MgO. For
processing the mixed powders, we used cold
isostatic pressing followed by sintering at three
different temperatures: 1000°C, 1100°C and
1200°C, in order to develop the optimal
sintering temperature for better mechanical properties. The structural characterization of the
experimental composites was made by XRD, FTIR and SEM. Microhardness and compression strength
of the obtained composites was measured. In conclusion, we consider that the experimental
hydroxyapatite-based composites sintered at 1100°C have a great potential to be used as bone
substitutes from the mechanical properties point of view. Of course, if their biodegradation profile
according clinical needs and citotoxicity will be confirmed by the further study.

Fig. 1. SEM image-surface of the experimental
composite after microhardness test, 1000X.
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MORPHOLOGY AND BIOCOMPATIBILITY CHARACTERIZATION OF
NANOSTRUCTURED TiO, SURFACES FOR BIOMEDICAL IMPLANTS DEVELOPED
BY ELECTROCHEMICAL ANODIZATION
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Abstract: Titanium based implants are of great importance in craniofacial surgery and orthopedics,
providing excellent outcomes in terms of functionality. The aim of present research was to develop
ordered TiO, nanotubes on Ti6Al4V surfaces for biomedical implants, using electrochemical
anodization procedure, and to assess the
biocompatibility between nanostructured layer and
human osteoblasts. We have successfully developed
ordered nanostructured TiO, layer on the surface of
Ti6Al4V alloy for biomedical applications (orthopaedic
and dental implants) by using electrochemical
anodization in H3;PO./HF electrolytes. Our results on
surface morphology show ordered nanostructures
development in H;PO,/HF electrolytes, nanotubes
have internal diameter of ~50-100 nm (see figure) and
200-250 nm thickness. As regards biocompatibility the
response of osteoblasts behavior when in contact with
titanium based nanostructured surfaces shows a fast and strong adhesion osteoblast—titanium in the
very first moments after the contact, whereas is progressively weakened in time.

"(J
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CORROSION BEHAVIOR OF BIODEGRADABLE FeMnSi-MgCa ALLOY
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Abstract: Iron-based materials are a proper solution for biodegradable applications based on them
mechanical and chemical properties. In order to control the corrosion rate of the material we
propose to use two addition elements as Ca and Mg. The new material was obtain in Ar controlled
atmosphere furnace, resulted fine times for chemical homogenization and microstructural and
chemical analyzed using SEM and EDS techniques. Furthermore the material was “in vitro” and “in
vivo” analyzed by corrosion resistance point of view. After experiments the surface was 2D and 3D
analyzed using Vega Tescan software in order to determine the effects of the biological environment
on the material surface. The “in vitro” experiments were realized by immersion (7, 14 and 30 days) in
SBF solution at 37° C and constant pH and through electrochemical tests also in SBF electrolyte. The
“in vivo” tests were realized by implantation on vivant rabbits the metallic materials for 30 days using
standard protocol routine. Using EDAX detector(Bruker) we analyze the materials surface to establish
the compounds form on the surface after experiments and the elements last on top of the implant
(the first part expose to environment) from the main alloy elements (Fe, Mn, Si + Mg, Ca). All
samples, for both tests, were “weighed” before and after experiments. A discussion on the
degradation rates of the materials obtained from different tests was realized for comparison the
results for “in vitro” (two experiments) and “in vivo”. The results present a good chemical
composition homogeneity after the re-melting stages with small percentages of Ca and Mg in the
material but with a good spread in the alloy. After chemical experiments, at the surface were
observed two main areas, one with corrosion pits and the other with new compounds on it. The
stability of the compounds on the surface was analyzed trough ultrasound cleaning for 1 hour in
isopropyl alcohol. After the cleaning stage the surface samples were analyzed by EDS.
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RESVERATROL COVALENT IMMOBILIZATION ONTO CELLULOSE ACETATE
MEMBRANES FOR IMPROVED OSSEOINTEGRATION
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Abstract: Covalent immobilization of resveratrol onto cellulose acetate polymeric membranes is
presented for potential application in the improvement of osseointegration processes. For this
purpose, cellulose acetate membrane is hydrolysed in the presence of potassium hydroxide, followed
by covalent immobilization of aminopropyl triethoxy silane. Resveratrol was immobilized onto
membranes using glutaraldehyde as linker. The functionalized membranes were thoroughly
characterized by different characterization techniques such as infrared spectroscopy (FT-IR), Raman
spectroscopy, Xray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM), and
thermogravimetric analysis (TGA/DTG). Subsequently, in vitro cell tests were performed for
evaluating the cytotoxicity of synthesized materials and also the osseointegration potential of
obtained derivatized membrane material. Obtained results were compared with previously reported
results regarding immobilization of sericin onto cellulose acetate membranes [1, 2].
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CHARCOAL OBTAINED FROM THE WASTE VEGETABLE PRODUCTS, USED LIKE
SUPPORT FOR PLANT EXTRACTS
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Abstract: The study presented in this paper is part of an extensive research on the development of
enzyme dietary supplements with balancing role on digestive functions.

The main objective of this work was the use of wastes resulted from plant material and cakes
remaining after obtaining extracts. This objective has led to pyrolysis the wasted plants, aimed at
making charcoal as support for their own extracts. Another objective was to characterize the
enzymes from plant extracts as fresh juices, which were subsequently adsorbed onto activated
charcoal support. The plant material used in that studies was represented by: Seabuckthorn
(Hyppophae rhammnoides), Black currant (Ribes nigrum), Aloe (Aloe arborescens), Parsley
(Petroselinum crispum). By cold pressing, were obtained following extracts from: fruits (buckthorn,
black currant), leaves (aloe, parsley). From this cold pressing process were resulted cakes
representing wastes (peels and seeds). Also were resulted wastes material from harvested plants
such as spines and twigs. The assumption of that plant residues were used for recovering, it were
morphologically characterized and after pyrolised, and so making charcoal, characterized and used as
support for their own extracts. The extracts obtained were analyzed in terms of interest of bioactive
compounds (enzymes).

There were also investigated initial and final absorption concentrations on activated charcoal
using adsorption kinetics. Adsorption kinetics were examined and evaluated by using Langmuir,
Freundlich, Temkin models. Experimental results on the use of activated charcoal as adsorbent
material for extracts indicate that the adsorption process showed good effectiveness, in correlation
with the main objective.
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Abstract: Ti-based alloys are successfully used in the area of orthopedic biomaterials for their
enhanced biocompatibility, good corrosion and mechanical properties. The most suitable metals as
an alloying element for orthopedic biomaterials are zirconium, molybdenum and tantalum because
are non toxic and have good properties. The paper purpose development of three alloys of Ti-Mo-Zr-
Ta (TMZT) prepared by arc-melting with several mechanical properties determined by
microindentation. The mechanical properties analyzed was Vickers hardness and dynamic elasticity
modulus. The investigated alloys presents a low Young’s modulus, an important condition of
biomaterials for preventing stress shielding phenomenon.
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Abstract: Ceramic materials are used for the fabrication of dental restorations respectively esthetic
dentistry. The main ceramic materials are glass ceramics, spinel, alumina and zirconia. Zirconia was
introduced into dentistry domain in the 1990s used like frameworks, implants, dowels, abutments
and orthodontic brackets. Recently, zirconia materials are getting much attention for dental implants
because of its toothlike color, mechanical properties, good corrosion and biocompatibility. This
article presents an review of zirconia dental implants osseointegration and mechanical strength
compared with other dental implants. Clinical studies published indicate that zirconia dental implants
have the potential to become alternative of titanium dental implants used in medical applications.
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BIOSYNTHESIS OF METALLIC NANOPARTICLES USING MICROORGANSMS
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Abstract: Formations smaller than 100 nm are called by specialists in the field, nanoparticles (the
prefix is derived from the Greek vdvog, meaning "dwarf"). Nanoparticles have captured the interest
of researchers for several reasons and directions.

Firstly, we put great emphasis on their wide applications, the most important area being medicine.
Different kind of metallic nanoparticles, like Ag NPs, are used for high anti-microbial activity, cancer
treatment, drugs delivery, antibiotics [1]. Metal oxide nanoparticles, for example ZnO NPs, are in an
advanced stage of research, for special photocatalytic and cosmetic properties.

Secondly, we are focusing to develop nanoparticles synthesis methods. Until recently when chemical
and physical methods represented the most accessed and simple ways to obtain nanoparticles,
nowadays, the biosynthesis using microorganisms is among the most promising techniques.
Biosynthesis is an eco-friendly and a low-cost technology, which provides great results, regarding the
size of nanoparticles, which can reach between 1-100 nm, most of them having spherical shape.
Using different microorgansims, like Bacillus subtilis, Bacillus amyloliquefaciens, Rhodococcus
erythropolis, in this process allows the user to optimize the biosynthesis process, thus tailoring the
shape and size of the nanoparticles.

The characterization of nanoparticles obtained using microorganisms, starts usually with ultra-violet
visible spectrophotometry (UV-visible), which shows if the synthesis takes place intra- or extra-
cellulary. After this, the characterization continues regarding the structural information with X-ray
Diffraction (XRD), from a morphological point of view, Scanning Electron Microscopy (SEM) or
Transmission Electron Microscopy (TEM) and very important in observation of surface topography,
Atomic Force Microscopy (AFM)[2].

Selective references:
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EFFECT OF SiC PARTICLE SIZE ON THE PHYSICAL AND MECHANICAL
PROPERTIES OF NiTi ALLOYS
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Abstract: NiTi shape memory alloys (SMAs) have attracted significant interests due to their unique
shape memory effect (SME), superelast|C|ty and hlgh damping performance [1,2]. In this work, the

Fig.1. SEM images of the Tisp+Nise+1SiCp composite

effect of SiC particle size on both physical
and mechanical properties of NiTi matrix
composite were investigated. SiC of
particle size 20 um and 40 um, and NiTi
powder of particle size 45 um were used.
Composites of NiTi with 1wt.% SiC were
fabricated by powder metallurgy
technique. The effects of SiCp additions,
hardness, porosity and wear behaviour
on the characteristic of NiTi composites
have been investigated. The samples
were examined by scanning electron
microscope (SEM), for microstructural
studies and phase identification. The
results showed that the distribution of
the reinforced particle was uniform.
Moreover, as the SiC particle size
decreases, hardness and wear resistance

increase. It was demonstrated that SiC particles size significantly enhanced the wear resistance of

NiTi composite.
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11.PO.6

XRD ANALYSIS AND FTIR STUDY ON CALCINED BONES
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Abstract: The present work focuses on the study of cortical bone samples of different origins (human
and animal) subjected to different calcination temperatures (700, 800, 900, 1000 and 1100°C) with
regard to their chemical and structural
properties [1,2]. For this purpose,
standard techniques such as Fourier
transform infrared spectroscopy, X-ray
diffraction and  Scanning electron
microscopy were used to investigate
bone properties. These techniques
provide the change in organic and
inorganic content across the species and
in different conditions. At 700 °C the
organic component was removed and a
carbonate apatite was obtained. At 900
°C, carbonate was no longer detected and
3200 3000 200 2000 1200 traces of CaO were found at 1100 °C.
Crystallinity degree and crystallite size
progressively  increased  with  the
calcination temperature, contrary to
porosity that strongly decreased at
elevated temperatures. The results show that the calcination temperature highly conditions the
properties of the human and animal bone samples. As expected, higher temperatures lead to more
pure forms of hydroxyapatite, with higher crystallinity degrees and larger crystallite sizes and a less
porous structure [3].

Transmittance (%9)

=—(aleized Animal Bone
Caleined Human Bone

Wavenumber cm!

Fig. 1. FTIR spectra of the calcined samples at 700°C
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CHITOSAN/CASEIN MULTILAYER FILMS AS A NOVEL DRUG DELIVERY SYSTEM
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Abstract: The aim of the present study was to investigate the influence of the structure and physico-
chemical properties of chitosan/casein multilayer films on their potential as drug delivery systems.
The multilayer films were prepared using the layer-by-layer self-assembly method of chitosan and
casein on polylactic acid substrates, preliminary treated in corona discharge system [1]. The
deposition process was studied by changes in the ATR FT-IR spectra, zeta potential and surface
energy. ATR FT-IR spectra proved the formation of polyelectrolyte complexes between the chitosan
and the casein []. The increasing content of chitosan and casein with increasing the number of
bilayers was further confirmed by XPS analysis. Surface topography was investigated by AFM and the
average roughness was evaluated. According to the drug release studies the multilayers showed a
potential to be used as drug delivery systems.
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ALLOYS WITH SUPERIOR MECHANICAL PROPERTIES USED IN
MANUFACTURING OF IMPLANTS
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Abstract:

This paper presents the characterization of a new alloy CoCrMoSi6, in terms of mechanical properties
using tensile strength and the study of fluidity. The original version of the alloy was obtained by
casting process in a vacuum arc furnace. Experimental results obtained from this study confirms that
by increasing content of silicon, the mechanical properties are superior and the positive results
obtained at fluidity studies favoring the formation of compounds, that lead to the reduction of
alloying grade for a solid solution and the plasticity of the alloys.
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INFLUENCE OF THE MODULATED TWO-STEP SYNTHESIS OF BIOGENIC
HYDROXYAPATITE ON BIOMIMETIC PRODUCTS' SURFACE
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Abstract: Processing of marble and seashells into biomimetic products is motivated by the
widespread of these biogenic resources and by the necessity of such products on the market. This
study targeted the optimization of Rathje synthesis method by chemical composition modulation of
final ceramic powders (CaCO; dissociation through CO, emission at high temperature, followed by
Ca0 transformation into Ca(OH), by hydration and followed by its conversion to HAP using the
addition of phosphoric acid at various concentrations) [1]. Synthesis stage (concluded with drying
thermal treatment) was ensured by hydraulic compacting of powders (grain size of 10-50 um) with
ultrapure deionized water. After morpho-compositional and structural characterization of powders
(by SEM/EDS, FT-IR and XRD), pellets surface features were evaluated by roughness parameters and
wettability influencing factors (surface tension, contact angle) assessment. In vitro biocompatibility
assay was conducted by indirect cytotoxicity testing (cellular viability and proliferation) [2]. It was
established that acid concentration is the key-factor for Ca/P molar ratio adjustment and thus the
amount of synthesized HAP. The study revealed also a correlation between the chemical
composition, the material structure, the pellets surface morphology and the in vitro behavior during
cell culture experiments.
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OVERVIEW OF MOST POPULAR ROMANIAN MEDICINAL AND AROMATIC
PLANTS AS POTENTIAL SOURCES OF BIOMATERIALS
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Abstract: Nowadays, human society search for a balance between multiple socio-economic forces
including the consumption, overuse of resources, traditional resource depletion, climatic changes,
the approach of renewable resources usage or environmental protection.

Exploiting of Medicinal and Aromatic Plants (MAPs) as raw material, by-products and waste derived
therefrom, can take advantage of greater collaboration between research and industry, applying the
processing systems necessary to treat large volumes of biomass characterized by specific economic
values, requiring new processing technologies capable of reducing solvent consumption and increase
overall environmental sustainability cycle.

The category of biomaterials as raw materials, products and waste from the processing of MAPs is a
resource for obtaining: compounds (alkaloids, polyphenols, glycosides, terpenes), essential oils,
substances for pharmaceutical use, dietary supplements, nutraceuticals, pigments and dyes,
cosmetics and personal care products for plant protection/crop plants [1]. These can be used as a
resource nonfood industries such as the production of biofuels, preparation of vegetable polyesters
(polyhydroxyalkanoate - PHA) and biopolymers, rubber and textiles [2].

In conclusion, the use of biomaterials and MAPs subsumed them represent a direction that brings
the balance to some extent sought or at least pave the way towards this balance.

Selective references:

1. A. Lubbe, R. Verpoorte, Cultivation of medicinal and aromatic plants for specialty industrial materials,
Industrial Crops and Products, vol. 34, no. 1., 2011, pp. 785—-801.

2. J. B. van Beilen, Y. Poirier, Plants as factories for bioplastics and other novel biomaterials, in Plant
Biotechnology and Agriculture, 2012, pp. 481-494.

Acknowledgements: The authors gratefully acknowledge the support obtained through the project
SusMAPWaste, SMIS 104323, Contract No. 89/09.09.2016, from the Operational Program
Competitiveness 2014-2020, project co-financed from the European Regional Development Fund.

90



TRANSILVANIA BRAMAT 2017 ~ig

University of Brasov 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING
9 - 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering - Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society = ASR

11.PO.11

STRUCTURAL AND COMPOSITIONAL ANALYSIS OF PHOSPHOCALCIC
BIOACTIVE GLASSES
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Abstract: In this paper are present experimental results in case of two phosphocalcic glasses
composition: 50% SiO, - 45% CaO0 - 5% P,0s and 47% SiO, - 45% CaO - 5% P,0s - 3% Ag,0 obtained by
sol-gel process. In order to study the bioactivity of of these compositions, apatite formation and
other compounds resulting from the
same process after 14 days of soaking in
simulated body fluid (SBF) have been
analyzed by X-ray diffraction analysis.
Functional groups present in the
structure of the two sol-gel glasses before
and after soaking in SBF were highlighted
by infrared  spectroscopy  (FTIR).
Thermogravimetric  (TG), differential
scanning calorimetry (DSC) and dynamic
light scattering (DLS) analysis have been
carried out in order to study thermal
stability and size distribution of glass
particle. TG analysis confirm stability of
sol-gel glasses at high temperatures. The
results of X-ray diffraction analysis revealed the formation of apatite on the surface of glass powders
soaked in SBF for 14 days, this phenomenon has been confirmed by FTIR analysis.

Fig. 1. Sol-gel glass synthesis (gel samples)
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SURFACE MODIFICATIONS OF TITANIUM-BASED IMPLANTS: THE EFFECT OF
SURFACE CHARACTERISTICS ON BIOCOMPATIBILITY AND OSSEOINTEGRATION
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Abstract: Nowadays titanium is among the most preferable biocompatible metals for implants
manufacturing [1]. Anodization of titanium is a feasible method to produce ordered arrays of
nanotubes on titanium surface, which may improve the osseointegrative qualities of implants. Since
implants are used for bone defect sites, osteoblast-like cell cultures serve as ideal in vitro model
systems for biocompatibility and osseointegration tests [2]. The current study aimed to analyze
osteoblast adhesion on anodized nanotubular titanium. After anodization in NH,F the titanium
surface was oxidized and possessed nanotubular structures, uniformly distributed over the whole
substrate surface. The analysis of samples employing Carl Zeiss Auriga CrossBeam scanning electron
microscopy (SEM), revealed that the inner diameter of nanotubular structures was equal to 35+4.29
nm. For in vitro biological assays, rat osteoblasts were used: a total of 1.1x10° cells in 1 ml of culture
medium were seeded on anodized and flat-surfaced titanium discs, placed into 6-well culture plates.
Cell adhesion, determined after 1 day, was shown to be significantly higher on the nanotubular
anodized titanium. Indeed, 57% more cells were counted on anodized substrates in comparison with
flat-surfaced titanium. SEM of cells, seeded onto anodized titanium discs, was conducted at three
different time points: 2 h, 1 day and 4 days. After 2 h, a round cell morphology was observed, which
is a sign of the initial stage of cell adhesion. Osteoblasts, cultured for 1 and 4 days, exhibited mostly
spindle-like and branched morphology, which points to a successful adhesion and proliferation. The
latter was also confirmed by staining the cells with DAPI and TRITC-phalloidin. To summarize, our
data, consistent with several other studies, indicates, that the further biomedical research,
employing anodized titanium, is promising. In particular, the design of nanotubes, delivering drugs
and/or the binding of biomimetics onto the arrays of nanotubes, deserve a special attention.
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Abstract: The materials used to manufacture prosthetic components must meet the conditions of
biocompatibility imposed by the human body, to be mechanically resistant, to present a good
resistance to corrosion, to be resistant to aging process and not to generate flows of attrition

This paper aims the selection and testing of
some biocompatible metallic materials (of the
austenitic stainless steel and titanium alloy
range) with optimal characteristics (high
durability, low weight, good corrosion
resistance) and mechanical properties used, in
particular, with the aim to realize the metal
elements of prosthesis for medical implants. For
this reason, samples of 316L stainless steel and
Ti6Al4V titanium alloy were analyzed [1,2]. The
conformity requirements for biocompatible
steels AISI 316L and Ti6Al4V are specified in the
F|g 1. An |mage by opt|ca| microscopy’ of a AISI ISO 5832-1, ISO 13485 and ISO 9001 standard.

316 L steel sample analyzed by OES technique

The main objective of conformity assessment is risk and malpractice diminishing in the
medical practice. On the other hand, the practice of conformity assessment complies with ccurrent
concepts of quality assurance and risk mitigation of products exploitation in the medical applications.
The samples were morphologically and compositionally examined by using metallographic optical
microscopy, optical emission spectrometry (OES), electronic microscopy SEM and corrosion tests.

Selective references:
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BIOMATERIALS PERSPECTIVE ON THE COMPLICATIONS RELATED TO THE USE
OF SURGICAL MESHES IN UROGYNECOLOGICAL SURGERY

A. Antoniacl, E. Bratilaz, C. Mileal*, L. Dragomirl, A. Taposul, l. Antoniacl, C. Berceanu®
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* e-mail: milea.claudial2@yahoo.com
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Abstract: Stress urinary incontinence and pelvic organ prolapse represent important conditions
affecting adult women's health. The essential property of good prosthetic mesh for gynecological
surgery is its ability to be incorporated into endopelvic tissue. Materials investigated in our study are
polypropylene meshes wused for surgical
treatment of urinary incontinence. We analyze
the structure and surface morphology of
synthetic polypropylene meshes in comparation
with some explanted fragments from the same
mesh type after clinical use. Different clinical
aspects related to the clinical use of the
polypropylene mesh  were  taken in
consideration. Structural characteristics were
revealed by Fourier Transform Infrared
Spectroscopy (FTIR) investigations and the
surface morphology by Scanning Electron Microscopy (SEM).

Based on our results, we consider that the surface modification of polypropylene mesh after passing
through the transobturator passage have a strong influence on the interaction biomaterials-tissue
and the functionality of the polypropylene mesh. Also, analysis of the explanted meshes proves the
encapsulation process of the mesh to be more similar to a foreign body reaction rather than to the
adhesion and integration of the synthetic polypropylene mesh into the tissue.

Fig. 1. SEM image-interaction between
polvpropvlene mesh and tissue, 50x.
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IN VITRO COMPARATIVE ASSESSMENT OF THE CHEMISTRY, HANDLING AND
MECHANICAL PROPERTIES OF CEMENTS FOR VERTEBROPLASTY

D. Voinescul, A. Taposuz*, C. Mileaz, A. Antoniacz, l. Antoniacz, D. Popz, A. Mohan®
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Abstract: The vertebral fractures represent significant societal burdens, especially for the elderly
persons. One clinical method used for the treatment of the vertebral body compression fractures
caused by different pathologies is Percutaneous Vertebroplasty (PVP), which supposes a
percutaneous injection of bone cement into a
collapsed vertebral body in order to stabilize the

A 1 - ‘ vertebra. One important aspect is that the bone
Y‘f - > ‘f__:_ cements for vertebroplasty requires specific
w.‘eg’ -7 1 properties to support the spinal column, and
A i induce  specific requirements for the
Jgf ‘ J")f ‘ biomaterials used [1]. The material must be

radiopaque to track filler material movement
Fig. 1. Schematic representation of the use of and detect or avoid material leak that may cause
bone cements for vertebroplasty neurological or other tissue injury and present
clear contract under fluoroscopy because the
surgical procedure is performed under fluoroscopy. From clinical point of view, they should be
injectable and have adequate viscosity. The biomaterials handling characteristics must be: easy
preparation, appropriate flow, and polymerization or crystallization characteristics. From the
biomechanical point of view, they must have considerable mechanical strength and toughness. The
purpose of this paper is to present a comparative analysis of two different bone cements for
vertebroplasty, and other bone cements used for arthroplasty. Structural characteristics and
morphological aspects were investigated using Fourier Transform Infrared Spectroscopy and
Scanning Electron Microscopy, in different setting conditions. Also, it was evaluated the mechanical
properties for experimental bone cements. Main issue revealed by our research was the strong
influence of the chemical composition on the handling and mechanical properties. Also, based on
our experimental results, we could confirm that the properties of bone cements for vertebroplasty
differ than the properties of bone cements for arthroplasty.

Selective references:
1. I. Antoniac, Biologically responsive biomaterials, ed. |. Antoniac, New York, USA, Springer-Verlag, 2013,
p.110.
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1.PO.16

FAILURE ANALYSIS OF A TITANIUM CLAVICULE PLATE
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Abstract: This study presents a failure analysis of an orthopedic implant that was used for fixation of
a clavicle fracture. The implant is a locking compression plate with 16 holes that was fixed to a
broken clavicle using 7 screws. The study elucidates the causes of an in situ premature failure of the
' i oy plate. Chemical analysis and
microstructure analysis confirmed that
the implant was manufactured from
cold-worked unalloyed titanium [1]. The
macro and micro fractographic analyses
performed by stereomicroscopy and
scanning electron microscopy revealed
that the failure mechanism was fragile
failure, probably in the most loaded area
; of the plate [2]. A finite element analysis
i i (FEA) was accomplished in Ansys 12.0
25:0 KV OO OKRERE SER 20 0 environment in the various conditions, in
order to identify the stresses acting on
Fig. 1. SEM image-detail of the plate failure area, 50X. ~ clavicle plate, when the assembly is
subjected to certain loads. According to
this loading condition and to the material properties, the stress amplitude that initiated and
propagated the crack is estimated to be in the range of 150 N. Also, FEA analysis of the assembly
indicated that the crack sites are located in the region where the highest stresses are observed. This
FEA numerical analysis confirmed that some patient activities induce the loading condition needed
for this specific failure. Several considerations, from biomaterial, mechanical and clinical point of
view, are discussed in order to explain the failure and to improve the system durability. From an
engineering perspective, there are some possibilities to optimize the implant and clinical procedure
in order to reduce the stress concentrations that developed near the crack origin.
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ADDITIVELY MANUFACTURED FEMORAL STEM TOPOLOGY OPTIMIZATION:
CASE STUDY

D. Munteanul*, S. Munteanul, B. Gheorghiuz, T. Bedol, M. A. Popl, Camelia Gaborl,
D. Cristea®
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Abstract: The main problem of femoral stem prostheses is their primary stability after implantation,
that is assured by the so-called press-fit implantation, but immediately after that it is to install a
secondary stability, due to the best osteo-integration of the prosthesis in the bone of the femur.
Additive manufacturing (AM) allows the designer to create tridimensional models that can have a
diffused porosity in the contact area with bone, which confers to the femoral stem significantly
higher osteo-integration. Furthermore, through topology optimization, the shape of the prosthesis
can be improved, in conjunction with significant mass reduction. This work presents our results
concerning the topology optimization of a medium length femoral stem, intended to be
manufactured by powder bed fusion. The CAD models have been analyzed through computer-aided
simulations concerning their mechanical characteristics, according to ISO 7206, and were
topologically optimized using commercially available software. The CAD models, both original and
optimized, have been built by selective laser sintering and analyzed concerning their mechanical
characteristics. An optimized femoral stem has been obtained, which answers to the ISO 7206, but
with a 15% mass reduction.

Acknowledgements: We hereby acknowledge the structural founds project PRO-DD (POS-CCE,
0.2.2.1.,,1D 123, SMIS 2637, ctr. No 11/2009) for providing the infrastructure used in this work.
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COMPARATIVE STUDY OF MECHANICAL PROPERTIES FOR THE MAIN BRANDS
OF DENTAL IMPLANTS

M. Stoicanescu*, E. Buzamet, V. Budei, V. Craciun, R. Budei
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Abstract: Main brands of dental implants demonstrates superior features confirmed for years now.
Among them, specific mechanical properties of materials dental implants are made of, and
mechanical properties of the parts itself, are together with surface treatments the most important
traits behind their success.

The comparison among the main brands of dental implants was made by means of objective analysis
(roughness measurement, SEM microscopy with identifying chemical composition, tear tests, etc).
The study tried to penetrate into the depth of crystal structures and chemical formula behind good
behavior demonstrated in clinical applications. The study demonstrates the diversity of titanium
alloys used in the production of dental implants and opens opportunities of new formulas. New
proportions between the percentages of aluminum or titanium and vanadium, and other elements
use (zirconium, niobium, etc.) will make possible to obtain new implants with superior performance.
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RESEARCH OF POSSIBLE CAUSES BREAKING OF DENTAL IMPLANTS
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Abstract: Dental implants become increasingly used among the population. This development led
also to a variety of designs and equipment used in order to achieve increased surface characteristics
for obtaining improved osseointegration. But due to the increased usage of them there comes an
increased failure rate of implants. These shortcomings come because of complications which follow
the treatment, because of its breakage from fatigue demands, defects of the material used for
producing the implant or because of the execution of assembly errors. Although it is rare, these
complications are very serious in dentistry. In order to introduce dental implants into clinical practice
there is taken a lot of researches on biocompatibility. Problems regarding the material, its structure
or properties are less studied in the specialized literature, those being studied by the producers.
Breaking dental implants during surgical maneuvers, prosthetic loading or during use (chewing,
bruxism, accidents, etc.), is the second most common cause of loss of a dental implant after
consecutive peri-implantitis rejection. Although the frequency of this type of failure for a dental
implant is much smaller than those caused by peri-implantitis, detailed study of broken implants can
explain possible causes.

Using scanning electron microscopy (SEM) in the study of areas of crack explain the mechanism of
producing tears started from micro cracks that may be found inside the used alloy for producing
dental implants.

This micro cracks in weak areas of implants (anti-rotational corners of polygons, etc.) generates a risk
for tear on first increased demand.
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CRYOCONITE HOLES FROM SVALBARD GLACIER - NEW SOURCE OF MATERIALS
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Keywords: cryoconite material, quartz, muscovite, magnetite, illite, labradorite, chlorite serpentine.

In a world where the Arctic area is in a continuous dynamics, it is very important to study the
behaviour of different materials which appear visible after the glaciers de-icing. Life on glaciers and
ice sheets is mostly associated with airborne debris, so-called cryoconite material which binds to
inorganic minerals, settles on to the ice
[1]. In this paper the cryoconite materials
from the Svalbard archipelago (in Arctic
Ocean, between Norway and the North
Pole) are analyzed and discussed. The
mixed samples (water and soil) (Sample 1
from Cryoconite Lonyearbreen and
Sample 2 from Cryoconite Larsbreen)
were separated into soil samples (A,B)
and water samples (A,B). The water and
soil samples were analyzed by ICP-AES,
energy-dispersive  X-ray fluorescence
(EDXRF), X-ray diffraction (XRD), SEM-
Fig. 1. Svalbard glacier area (personal photo) EDS, OM. ICP-AES results for the water
separated from the soil samples revealed
the presence of Dy and Ce (3,43 mg kg™ and 2.77 mg kg™, respectively) in A sample, but less than
detection limit in B sample. By XRD some mineral phases have been detected, as: quartz, muscovite,
magnetite, illite, labradorite, chlorite serpentine, in both samples. Also, the sulphur identified in the
EDXRF spectra was quantified using a dedicated calibration curve, obtaining values of 575.46+14.85
mg kg™ for Soil A and, respectively, 666.88+11.73 mg kg™ for Soil B. The mineral dust on the ablation
ice of glaciers is an aggregate of minerals, visible by scanning electron microscopy. Also, some
varieties of sungite and taurite are detected and identified.

References:
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Abstract. High magnetic properties (magnetic flux density and magnetic permeability) and high
electrical resistivity are required in many AC applications for magnetic cores, in order to reduce core
losses. Usually, the powders Fe-based magnetic alloys are covered with a thin dielectric
organic/inorganic layer [1, 2]. To avoid the
decrease of the magnetic properties of the
material by dielectric layer, we use a magnetic
dielectric layer which consist in a layer of
nanosized soft magnetic ferrite particles, in order
to electrically isolate metallic particles between
them, figure 1 [3].

In the Fe-Ni alloys@Ni,,Me,Fe,0,
composite powders the core is a large metallic
. , particle and shell is a pseudo continuously layer of
age of microstructure of nanosized soft magnetic ferrite particles (NiFe,0,,

i o G Nkl
Fig. 1. SEM/EDX i
the Fe/NiFe,0, composite (600 MPa, 700 °C)  NiosZNosFe;0s,  NiosCuosFe,04). The composite

particles with pseudo-core shell structure have
been prepared using acetone as surfactant by mixing metallic particles with very small ferrite
particles and subsequent annealing in argon [3]. The as obtained pseudo core-shell powders have
been compacted by spark plasma sintering (400 °C — 900 °C, 20 MPa, 0 — 10 minutes). The sintered
compacts have been investigated by: X-ray diffraction, scanning electron microscopy, energy
dispersive X-ray spectrometry, magnetic and electric measurements.
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Abstract: Several ceramic materials with a perovskite structure often exhibit interesting electronic
properties and, therefore, are often called “electroceramics” [1]. Electroceramics with high dielectric
constants are used in capacitors and superconductors [2]. The effect on calcination temperatures
(1000-1400°C) and the changing of ions
in A and B sites on the phase formation

/—j‘ and microstructure of barium strontium

zirconate (Bay,Sr,Zr)0;, BSZ, x=0.2 and
0.4 ceramics were investigated. The BSZ
powders were prepared using the solid
state reaction method. The phase purity,
crystal structure and microstructure of
samples were examined using Fourier
\ ‘ | transform infrared spectroscopy (FTIR),
ﬂ,,l__“;:f"";fwj;(,\_,o_hjh | Jl I ‘\ 1 | | X-ray diffraction (XRD) and field emission
A A A 'z}..;.fﬁ'd;g,i,, I M TR scanning electron microscopy (FE-SEM).

We found out that the percentage phase
purity of perovskite increases with an
increase in the calcination temperatures
as expected and it was found that BSZ powders adopts a perovskite structure with a cubic (ngm)
unit cell as well [3]. The purity of perovskite powders was obtained above 1300°C and the purity
phase of ceramics was detected in all samples. The SEM results indicated that the particle size of the
samples increased with the increase of the calcination temperatures.

Intensity

Fig. 1. XRD patterns of ceramic powders
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DIELECTRIC PROPERTIES OF Sr-DOPED BaZrO; CERAMICS

M. Torman®’, K. E Oksiiz% S. Sen’, U. Sen®

ISakarya University, Department of Metallurgical & Materials Engineering, 54187, Sakarya, Turkey, e-mail:
kerimemreoksuz@gmail.com
? Cumhuriyet University, Department of Metallurgical & Materials Engineering, 58140, Sivas, Turkey.

Keywords: oxides, electron microscopy, powder X-ray diffraction, dielectric properties material

Abstract: Perovskite compounds have received keen interest from academic research due to their

SEM MAG: 20.0 kx

MIRA3 TESCAN

Fig. 1. FE-SEM micrographs of Bag¢Srg4ZrO;
ceramics sintered at 1450°C for 2h.

Selective references:

unique properties such as ferroelectric,
pyroelectric, piezoelectricc and dielectric
properties [1-3]. Nanosized oxides of
strontium doped barium zirconate of general
formula Bay.,SrZrO; (x=0, 0.2, 0.4, 0.6) have
been prepared by a solid-state procedure.

The surface morphology, microstructure, and
phase analysis, of the sintered ceramics were
characterized by field emission scanning
electron microscopy (FE-SEM) and X-ray
diffraction (XRD) respectively.

Dielectric studies were also carried out as a
function of frequency to explore the electrical
properties of Sr-doped BaZrOs.
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EFFECTS OF HEAT TREATMENT ON PHASE COMPOSITION OF
MECHANOCHEMICALLY SYNTHESIZED MOLYBDENUM SILICIDE POWDERS

D. Ovali*, D. Agaogullari, M. L. Ovecoglu

Istanbul Technical University, Faculty of Chemical and Metallurgical Engineering, Department of Metallurgical
and Materials Engineering, Particulate Materials Laboratories (PML), 34469 Maslak, Istanbul, Turkey,
e-mail: didem_ovali@hotmail.com

Keywords: tungsten silicide, heat treatment, mechanochemical synthesis, mechanical alloying

Abstract: Molybdenum silicide has a great interest due to its high-melting temperature, high-
temperature oxidation stability, high-temperature strength, thermal and electrical properties [1, 2].
The binary phase diagram of Mo and Si consists of three silicide compounds, MoSi,, MosSis and MosSi
[3]. Furthermore, in the MoSi; stoichiometry, a-MoSi, (tetragonal phase, C11b type) and B-MoSi,
(hexagonal phase, C40 type) phases exist. In our previous study [4], molybdenum silicide powders
were obtained from Mo0s;-SiO,-Mg initial powders by a two-step process of mechanochemically
synthesized and selective HCl leaching. In the result of that study, the most efficient selected
composition among the synthesized powders was composed of a-MoSi, (~73 wt.%), B-MoSi, (~11
wt.%) and MosSiz (~16 wt.%) phases. The aim of this study was to investigate the heat treatment
effects on powder composition of mechanochemically synthesized and leached molybdenum silicide
powders which in the selected composition by using various temperature and durations in order to
eliminate 3-MoSi> and MosSis  phases. Phase and microstructural characterizations of the heat-
treated powders were held using X-ray diffraction (XRD), particle size analysis (PSA), pychometer
density measurement and scanning electron microscope (SEM) techniques.
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ANALYSIS OF TEMPERATURE EFFECT ON MECHANICAL AND TRIBOLOGICAL
PROPERTIES OF SU-8 PHOTORESIST MATERIAL

M. Pustanl*, R. Voicuz, C. Birleanul, F. Rusul, S. Craciun®

! Technical University of Cluj-Napoca, Micro & Nano Systems Laboratory, 103-105 Muncii Blvd., 400641, Cluj-
Napoca, Romania, e-mail: Marius.Pustan@omt.utcluj.ro
? National Institute for Research and Development in Microtechnologies - IMT Bucharest,
126A Erou lancu Nicolae Street, 077190, Bucharest, Romania

Keywords: SU-8 polymer, nanoindentation, tribomechanical properties, temperature effect

Abstract: In this study, the mechanical and tribological properties of SU-8 polymer from MEMS
application were investigated as a function of temperature in a range between 20°C and 100°C. The
samples for tests are SU-8 polymer fabricated at different temperatures: 125°C, 165°C, 195°C and
215°C. As a function of
deposited temperatures,
different  properties of
—_ samples are determined.
The mechanical properties
under investigation are the
e s e e [ e s R e S S modulus of elasticity and
e A A A e hardness. The tribological
S e 1 56 epscare ;73 properties include the

Slope Cursor Index 2: 238 Slope Cursor Index 2: 205

R conttoepn: 354 adhesion and friction

Tpshape: Berkovich Tip Shape :  Berkovich

o pasrsraiotte o+ 07 forces. The tests are
e e e performed using an AFM

e XE 70 and a thermal
controlled stage. As the
temperature for testing
increases the modulus of elasticity and hardness decrease based on the thermal relaxation of
material [1, 2]. Figure 1 presents the nanoindentation experimental AFM curves of SU-8 polymer
deposited at 195°C and tested at 20°C (Fig.1a) and 100°C (Fig.1b). As it can be observed, the modulus

of elasticity decreases with 15% and the hardness with 25% based on thermal relaxation of material.

30 40 50

iy

400 440 480 520 520

s ratio of the sample = 0,22
Hardness :  137.26MPa

Fig. 1. Nanoindentation curves of SU-8 polymer deposited at 195°C:
(a) tested at 20°C; (b) tested at 100°C
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ECOEFFICIENT MELTING OF CERAMIC FRITS

A. L(’)pez—DeIgadol*, J. 1. Roblal, I. Padilla®, J. Garcia-Hierro!, M. Romero®
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Abstract: Ceramic frits are glassy materials prepared by melting a mixture of raw materials at high
temperature (1350-15509C) [1,2]. Burning fossil fuels furnaces are used to provide the energy
required for frit
manufacture, which is a
highly energy intensive
process. This work aims
to study the feasibility
of using a solar furnace
for melting different

§. o3

crystalline frit white of zirconium frit fluxing frit types of frits and
compare the
Fig. 1. Different frits obtained by CSE characteristics of the

obtained frits  with
those shown by frits of same composition but melting in a conventional electric furnace, in order to
assessment the quality of final products in relation to the standard commercial ones. Different types
of ceramic frits were studied. Their compositions were adjusted according to the chemical
composition criteria which include glass formers, fluxing, stabilizers, opacifyers and devitrifying
agents. Melting tests were performed into ceramic crucible. The concentrated solar energy (CSE) was
provided by a Vertical Axe Medium Size Solar Furnace of the PROMESS-CNRS solar Installation with
1.5 KW of thermal power at the focus (15 mm) and a power density up to 16 MW/m? Total incident
sun radiation was controlled by a shutter positioned between a sun-following heliostat and a
parabolic concentrator. Fig. 1 shows the aspect of the different frits obtained by melting the raw
materials under concentrated solar radiation and quenching.
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SOFT MAGNETIC COMPOSITES BASED ON HYBRID COATED Fe-Si
NANOCRYSTALLINE POWDERS

B. V. Neam';ul*, M. Nasuiz, T.F. Marincal, F. Popal, l. Chicinag1

"Materials Science and Engineering Department, Technical University of Cluj-Napoca, 103-105, Muncii Avenue,
400641 Cluj-Napoca, Romania, e-mail: bogdan.neamtu@stm.utcluj.ro
’Center for Superconductivity, Spintronics and Surface Science, Technical University of Cluj-Napoca,
Memorandumului Street, no 28, 400114 Cluj-Napoca, Romania
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Abstract: Soft magnetic materials play a major role in numerous electrical and electronic devices. The
market of soft magnetic materials is dominated by Fe-Si steels (laminated sheets), the largest part of
electrical motors and transformers being actually realized by a stack of laminated electrical steels

and soft magnetic ferrites (especially for AC
Insulating layer . .
‘ ; applications). As compared to the above

2 meigmi:‘”:;:;f.":‘“ mentioned classes of soft magnetic
particle .
1 Ee

materials, soft magnetic composites (SMC)

S

=

7]

% wy

a i . N is a relatively new and promising class of

% i Soft Magnetic &t ) . R

T 1] Composites (SMC) N materials. SMC's cover the regions were

% 5 electrical steels and soft ferrites cannot be

(7] . . .

§ 1@ used (figure 1). Typically, an SMC consists of

= Ferrites electrically insulated ferromagnetic particles
0 that are compacted into 3D finished parts.
0.1k 1k 10k 100k 1™

The SMC offers a series of advantages over
electrical steels and ferrites such as
magnetic and thermal isotropy, relatively
low total core loss at low and medium
frequencies, complex designs through the use of traditional powder metallurgy techniques etc. [1].
The Fe-Si powder used in this study was prepared by milling of Fe-Si laminated sheets. The structural
investigation revealed that after milling a nanocrystalline a—Fe(Si) solid solution is formed (the mean
crystallites size of 15 nm). In order to prepare the SMC's, the particles were subjected to a hybrid
coating. This consist in covering the particles with an inorganic layer (phosphate) and an organic layer
(polymer). The two coatings are complementing each other. The influence of the parameters of the
coating process as well as the interface particle-inorganic coating is investigated. The influence of
processing parameters (compaction pressure, the amount of polymer) over the AC characteristics
(core loss, initial permeability) of the compacts up to the frequency of 10 kHz is discussed.

Frequency (Hz)
Fig. 1. The applicable regions for soft magnetic
materials used in AC fields (after Ref. [ 2]).
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CHARACTERIZATION OF THERMOPLASTIC BEARINGS BY USING OF
HORIZONTAL ROTATIONAL FORMING
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* Tansilvania University of Brasov, Product Design, Mechatronics and Medium Department, Brasov, Romania
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Abstract: The paper presents an experimental research of main characteristics of thermoplastic

sliding bearings for machine tools, obtained by the horizontal-rotational forming process. Heat of

plastic material at a melt-temperature point is realized by High-Frequency Current Induction (HFCI)

on a centrifugal molding installation. The experimental tests were showed that between the melt-

temperature points of thermoplastics,

revolution speed and molding a

fieating synchronism is required, which depends

D of material density and whirl form of

melting. The predictable revolution speed

of metallic mold was achievement by

technological attempts, in function of

workpiece size and type of material. The

T charge weight is experimental

determined in dependence of part’s

—t— thickness walls. This process leads to

- obtain the tub parts at high quality level

l I I and constant thickness walls that allowing

Heating and Molding Revolution the replacement of bimetallic sliding

Fig. 1 The principal of rotational forming process bearings. The thermoplastic sliding

bearings with different internal diameters

from additive PA.6, PVC or PVA obtained by horizontal-rotational forming, and main characteristics

have been determined on the base of calculus, and then confirmed by experimental tests and FEA by
COSMOSXpress Analysis.

-
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INFLUENCE OF AQUEOUS MILLING DURATION ON THE SINTERING ABILITY OF
SOME HARD METAL POWDERS

H. F. Chicinas 1*, T.F. Marincal, P. Gotze 2, A. Eckert 2, C.O0. Popa1

! Materials Science and Engineering Department, Technical University of Cluj-Napoca, 103-105 Muncii Avenue,
400641 Cluj-Napoca, Romania, e-mail: Horea.Chicinas@stm.utcluj.ro
°G-Elit Prdzisionwerkzeug GmbH, 10 Liibarser street, 13435, Berlin, Germany

Keywords: WC-Co composite, hardness, oxidation, agueous processing

Abstract: Hard metals represent a very important class of composite sintered products, showing an
interesting combination of hardness, toughness and wear resistance. The characteristics of the hard
carbide phase, the metal binder, as well as their interactions affect the final properties of the
sintered product[1, 2]. In order to achieve a desired carbide particle size and a homogeneous
chemical distribution of the phases, the powders are processed in attrition mills [3]. The excessive
heating and oxidation upon milling are generally prevented by milling under organic media (alcohol,
acetone or alkanes) [2, 4]. Changing the organic milling media with an aqueous one would be more
environmentally friendly, cost effective and with reduced fire risks. However, preventing or
controlling the oxidation of the constituents is a great challenge. This paper presents the effects of
aqueous processing of WC-Co powders upon their sinterability and mechanical properties. WC-Co
powders have been milled in agueous media (distilled water + corrosion inhibitor), then the as-milled
samples have been compacted and sintered in vacuum. The investigations performed on the two
components, carbide and binder, reveal different oxidation behaviour in water, with proven further
effect upon the properties of the sintered product. The decrease of the saturation magnetisation of
the compacts corroborated with the microstructure aspect reveals the more intense oxidation of the
longer duration milled samples. The magnetic properties, hardness and microstructure suggest that
the used corrosion inhibitor is effective for short milling durations.

Selective references:

[1] G. S. Upadhyaya, “1 - Introduction,” Westwood, NJ: William Andrew Publishing, 1998, pp. 1-6.

[2] E. Lassner and W.-D. Schubert, Tungsten: properties, chemistry, technology of the element, alloys, and
chemical compounds. Springer Science & Business Media, 2012.

[3] A. S. Kurlov and A. I. Gusev, “Tungsten carbides,” Springer Ser Mater Sci, vol. 184, pp. 34-6, 2013.

[4] G. E. Spriggs, “A history of fine grained hardmetal,” Spec. Issue Fine Grained Hardmetals, vol. 13, no. 5, pp.
241-255, 1995.

Acknowledgements: This work was made possible by the generous support of Gihring Company.

110



TRANSILVANIA BRAMAT 2017

i i 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING
UnlverSlty of Brasov 9 - 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering -Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society = ASR

111.0.9

METAL/OXIDE MAGNETIC COMPOSITES OBTAINED BY REACTIVE SPARK
PLASMA SINTERING

T.F. Marinca*, B. V. Neamtu, H. F. Chicinas, F. Popa, I. Chicinas

Materials Science and Engineering Department, Technical University of Cluj-Napoca, 103-105, Muncii Avenue,
400641 Cluj-Napoca, Romania, e-mail: traian.marinca@stm.utcluj.ro

Keywords: magnetic material, spark plasma sintering, ferrite, metal/oxide composite

Abstract: Soft magnetic alloys, such as Fe-based and Ni-based possess high magnetic permeability
and induction, combined with low coercive field and low electrical resistivity. The soft magnetic
ferrites are materials that are used at high frequency due to their high electrical resistivity, but they
have lower saturation magnetization and
permeability as compared to the alloys.
Alloy/ferrite soft magnetic composites
can combine the advantages of the two
mentioned soft magnetic materials
classes in order to fulfil the gap between
these classes [1-2]. Spark Plasma
Sintering — SPS technique becomes of
research and industrial interest for
materials with special applications and
also for replacing the classical sintering
for some materials. The SPS technique
present some major advantages such as
lower energy consumption, higher
heating rates, lower sintering temperature or much shorter sintering time as compared to the
classical sintering. These special features allow the sintering of multicomponent materials with
controlling the reaction between the phases and grain growth. Metallic/oxide composites with
various composition have been synthesized by SPS using mixtures of easily accessible precursors.
High temperature X-ray diffraction (fig. 1) and differential scanning calorimetry have been used for
checking the temperatures reaction of the precursor powders. It has been studied the formation of
various metallic/alloy composite and also de material densification by SPS. It was evidenced the
influence of SPS temperature and holding time on composites formation and density.

Zthﬁa(degree) - -

Fig. 1. In-situ X-ray diffraction recorded in
temperature up to 1000 °C.
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EFFICIENT TYPE OF BATTERIES FOR ELECTRIC VEHICLES POWERING

* .
R. Tarulescu, S. Tarulescu, A. Soica

! Transilvania University of Brasov, Automotive and Transport Engineering Department, 1 Politehnicii Street,
500024, Brasov, Romania

Keywords: electric vehicle, battery, LiFePO,

Abstract: In this paper the authors present the results following the tests of a Lithium Iron Phosphate
(LiFePO,) type of battery used for electric vehicles powering. Batteries from the Lithium-ion family
are used for multiple applications, LiFePO, being the most efficient from our point of view in electric
mobility applications [1,2].
The measurements was made on E-Smart
electric  vehicle, obtained through
conversion of a Smart ForTwo City vehicle
by changing the internal combustion
propulsion system to a system that uses an
electric three-phase asynchronous motor
[3,4].
The purpose of this study is to analyze the
influence of the type of battery materials
and the chemistry between them and the
phosphate to improve the energy storage
Fig. 1. LiFePO, batteries package from E-Smart systems for electric vehicles.

electric vehicle [3,4]
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THE THEORY OF GENERALIZED THERMOELASTICITY WITH FRACTIONAL ORDER
STRAIN FOR DIPOLAR MATERIALS WITH DOUBLE POROSITY

A. Chirila®", M. Marin’

" Transilvania University of Brasov, Mathematics and Computer Science Department, 29 Eroilor Blvd., 500036,
Brasov, Romania, e-mail: adina.chirila@unitbv.ro
? Transilvania University of Brasov, Mathematics and Computer Science Department, 29 Eroilor Blvd., 500036,
Brasov, Romania

Keywords: dipolar materials with double porosity, fractional derivative, generalized thermoelasticity

Abstract: In [3], a new theory of thermoelasticity has been derived based on fractional order of strain
(fractional order Duhamel-Neumann stress-strain relation). This paper constructs a mathematical
model for the materials introduced in [2] and follows closely the techniques described in [3] for
dipolar materials which have a double porosity structure. The method requires the law of
conservation of mass, the equations of motion, the first law of thermodynamics and the equations of
the state of the thermoelastic materials in a special form, determined by the form of the fractional
derivative with respect to time. The heat conduction is described by Cattaneo’s equations. The
results are the constitutive equations of the linear theory of thermoelasticity with fractional order
strain. The equations are valid for anisotropic materials and are called the Duhamel-Neumann
equations with fractional order. In conclusion, this paper continues the work on dipolar
thermoelastic materials, which are a special case of multipolar continuum mechanics introduced in
[1]. This theory allows a double porous structure: a macro porosity connected to pores in the
material and a micro porosity which reflects fissures in the porous skeleton.

Selective references:

1. A. E. Green, R. S. Rivlin, Multipolar continuum mechanics: functional theory I, Proceedings of the Royal
Society A, 1965.

2. M. Marin, S. Nicaise, Existence and stability results for thermoelastic dipolar bodies with double porosity,
Continuum Mechanics and Thermodynamics, Volume 28, Issue 6, 2016, p. 1645-1657.

3. H. M. Youssef, Theory of generalized thermoelasticity with fractional order strain, Journal of Vibration and
Control, 1-18, 2015.
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EFFECT OF WALNUT SHELL REINFORCEMENT ON POLYMER MATRIX
COMPOSITES

G. Aglkbagl, S. Ozcan?, N. Galis Aglkba§3*

"Bilecik Seyh Edebali University, Vocational School, Metallurgy Program,Gulumbe Campus, 11210 Bilecik, Turkey
*Bilecik Seyh Edebali University, Engineering Faculty, Dept. of Chemical and Process Engineering, Gulumbe
Campus, 11210 Bilecik, Turkey
*Bilecik Seyh Edebali University, Engineering Faculty, Dept. of Metallurgy and Materials Engineering, Gulumbe
Campus, 11210 Bilecik, Turkey, e-mail:nurcan.acikbas@bilecik.edu.tr

Keywords: Polymer matrix composite, mechanical properties, walnut shell waste, polyester

Abstract: Turkey produces exceeding 200,000 tons of walnut annually as the fourth largest producer
in the world. The walnut shell amounts to 40-60% of the total weight rendering over 100,000 tons
shell per year, mostly as waste. A limited quantity is utilized in the fiberboard manufacturing, as solid
fuel, scrubbing material in the chemical and metal industries. The purpose of this study is the
development of low cost polyester composites with enhanced mechanical properties by the
incorporation of walnut cellulosic fibers as the reinforcing phase in the polyester resin. The process
not only makes the production more economical but also reduces the amount of waste. The shells
are ground and the detailed characterization of waste fibers is carried out by scanning electron
microscopy, X-ray diffraction, laser diffraction and He gas picnometer techniques. The effects of the
filler/matrix ratio and the particle size, shape and chemical treatment of walnut fibers on the physical
and mechanical properties of the composite are determined. The composites are characterized by
the porosity, density, three-point bending strength, impact resistance and hardness measurements.
Structure-property relationship of developed composites was discussed.
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THEORETICAL COMPARISON BETWEEN CARBON FIBER AND GRAPHENE
COMPOSITES FOR AUTOMOTIVE COMPONENTS

L. Rad*’, M. Adam?, A. Chiru*

! Transilvania University of Brasov, Automotive and Transport Engineering Department, 29 Eroilor Blvd.,
500036, Brasov, Romania,
e-mail: lucian.rad@unitbv.ro
? Transilvania University of Brasov, Product design and environment Department, 29 Eroilor Blvd.,
500036, Brasov, Romania

Keywords: composite materials, carbon fiber, graphene

Abstract: This paper represent the experience of authors in the field of design, calculation and
experimental research for automotive components, steering column bracket, in composite materials
based on carbon fiber and graphene. The paper reveals the comparison between the materials from
the point of view of strength provided to
automotive components, mix between
different compounds, weight gain, price
and chemical analysis. Making the steering
column bracket composite showed that it
can  successfully replace traditional
materials, but one of the problems raised
by using this composite were related to
splinters  production from  structure
resulted in an impact. The idea of using
graphene to solidify the composite
structure appeared due to this problem.
From the beginning of experimental
research, graphene was the first candidate
Fig. 1. Steel bracket and CF composite bracket [1]  to achieve full automotive components due
to its well-known characteristics but the
price, tensile tests, chemical analysis showed that it’s better to use a mix between the composite
materials. Strength calculation comparison between the materials, testing results of different
specimens and conclusions will be exposed in full paper and come to complete technical and
theoretical information.

Selective references:

1. L. E. Rad, A. Chiru, C. Leahu, -" Calculation of the Steering Column Bracket Made of Composite Materials
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2. Jeffrey R. Potts, Daniel R. Dreyer, Christopher W. Bielawski, Rodney S. Ruoff-“ Graphene-based polymer
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LIFE CYCLE COST COMPARISON BETWEEN STEEL, CARBON FIBER COMPOSITES
AND GRAPHENE COMPOSITES

L. Rad®, M. Adam?, A. Chiru®
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500036, Brasov, Romania,
e-mail : lucian.rad@unitbv.ro
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500036, Brasov, Romania

Keywords: life cycle, carbon fiber, graphene

Abstract: This paper presents a detailed comparison between standard and new generation
materials related to the use in automotive purposes. Automobiles require a very wide range of
materials with properties differing by their means of use. Thus, this comparison is helpful in order to
achieve the customer
requirements regarding the high-
performance cars with low
maintenance cost.

Different aspects related from
the beginning in designing
automotive components are

287
@meﬂ"m pointed out such as: required
e energy to produce different

components using the evaluated
materials, required energy to

Fig. 1. Carbon composite revenues in US$ million in the produce the raw materials, cars

automotive sector according to sub-segment fingerprint, technology, weight,
life of the components,

operations, properties of composite materials etc.

In the same time, to have a better view of materials advantages, it was made a comparison between
BIW using the three evaluated materials.

Conclusions will be exposed in full paper and come to complete technical and theoretical
information.

Selective references:

1. Polymer composites for automotive sustainability-SusChem

2. Heitz, T. und Chiru, A. Analysis of using CFK material for steering columns components in passenger vehicles -
Part 2. Valencia: FISITA,13th EAEC Automotive Congress,2011. C54
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NANOPARTICLE EMBEDDED MIXED MATRIX PSF MEMBRANES
CHARACTERIZATION AND MEMBRANE PERFORMANCE

S. C. Pintilie*, L. G. Tiron, A. L. Lazar, S. Balta

“Dunarea de Jos” University of Galati, 47" Domneasca Street, 800008, Galati, Romania,
e-mail: stefan.pintilie@ugal.ro

Keywords: Membrane; Polysulfone; Nanoparticles

Abstract: Polysulfone is very used in membrane fabrication because of the advantages it posesses,
such as chemical and thermal stability.

Because of the hydrophobic characteristic of
polysulfone, membranes are susceptible to fouling
[1] and it is of great interest to reduce it.

Various modification techniques had been
reported, including the use of additives, chemical
treatments, grafting components, and coatings
[2].

In this article, the blending modifications of
polysulfone membranes with nanoparticles were
performed to increase the membrane flux as well
as retention of metiloranj dye.

Flat sheet polysulfone (PSf) ultrafiltration
membranes were fabricated by phase inversion
process (Fig.1).

The blending modifications allowed for
improvements in the membrane permeability and
the structural features.

Fig. 1. SEM image of a polysulfone membrane
fabricated by phase inversion

Selective references:
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OPTIMAL COMPOSITION OF MIXED MATERIAL FOR THE THERMOFORMING
PROCESS

A. Sonsiri*, P. Palicamin

Department of Industrial Engineering, Faculty of Technical Education, Rajamangala University of Technology
Krungthep, Bangkok 10120, Thailand, e-mail: a.sonsiri@gmail.com

Keywords: material, hardness, thermoforming process

Abstract. This research was conducted to design and analyze experiment to find the optimal
composition of a mixed for thermoforming molds for plastic plates using the vacuum process. The
experiments used the combined mixture process design method [1] , which was used to determine
the optimal ratio of Resin Aluminum Talcum (RAT), temperature and setting time there were 46
experiments for this design[2]. The optimized ratio gave a contents of 52 grams resin, 22 grams
aluminum, and 26 grams talcum, a temperature between 70-85 degrees Celsius and a setting time 5
hours. The results support the predicted value, where the optimal ratio is the maximum hardness
strength. Maximum hardness strength is 80 Shore D. The mixed material can save 30% of the cost[3]
when comparing between RAT with metal are used for thermoforming molds in the plastic plate
vacuum process.

Selective references:

1.Th. Schuber, Interfacial design of Cu-based composites prepared by powder metallurgy for heat sink
applications, Materials Science and Engineering A 475. 2008, p. 39-44

2 Chun-Lin Ye. Optimization of extraction process of crude polysaccharides from Plantago asiatica L. by
response surface methodology, Carbohydrate Polymers 84 . 2011, p.495-502

3. Ignaas Verpoest, Composites Materials Research Challenges, Composite Material Group Department of
Metallurgy and materials Engineering, Katholieke Universiteit Leuven Belgium ,2013, p.1-27
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EFFECT OF SEQUENTIAL MILLING (MECHANICAL ALLOYING-CRYOGENIC
MILLING) ON THE MICROSTRUCTURAL AND MECHANICAL PROPERTIES OF TIB,
REINFORCED AL-12.6 WT.% S| MMCS

E. Tekoélu*, S. Mertding, D. Agaogullari, M. L. Ovecoglu

Istanbul Technical University, Metallurgical and Materials Engineering Department, Particulate Materials
Laboratories (PML), 34469, Maslak, Istanbul, Turkey, e-mail: tekoglue@itu.edu.tr

Keywords: Mechanical Alloying, Cryogenic Milling, TiB, Reinforcing Particulates, Al-based Metal
Matrix Composites

Abstract: In this study, effect of sequential milling - mechanical alloying (MA) followed by cryogenic
milling(CM) - on the microstructural, physical and mechanical properties of the TiB, reinforced Al-
12.6 wt.% Si metal matrix composites (MMCs) were investigated. Furthermore, different contents of
TiB, reinforcing particulates (2, 5 and 10 wt.%) were incorporated into the Al-12.6 wt.% Si matrix in
order to observe the correlation between TiB, amount and sequential milling. TiB, reinforced Al-12.6
wt.% Si MMCs were synthesized by MA from elemental Al, Si and TiB, starting powders. MA time was
selected as 4 h based on the scanning electron microscope (SEM) and differential thermal analyses
(DTA) of the Al-12.6 wt.% Si—2 wt.% TiB, powders MA’d for 1, 4 and 8 h. Afterwards, 4 h of MA’d
powders were cryomilled for different durations (10, 20 and 30 min) in the presence of N, gas
circulated externally around the milling vial. X-ray diffraction (XRD) analyses were performed to
calculate the lattice strains and crystallite sizes of the milled powders. Relative densities of the MMCs
were measured by Archimedes’ method. SEM and energy dispersive spectroscopy (EDS) analyses
revealed that TiB, reinforced Al-12.6 wt.% Si MMCs were successfully fabricated with a fine and
homogeneous microstructure. MA followed by CM provided a significant contribution on the
mechanical properties of the TiB, reinforced composites. Sequentially milled and sintered MMCs
exhibited higher hardness and relative wear resistance values than those of only MA’d and sintered
samples.

Acknowledgements: This study was supported by “The Scientific and Technological Research Council
of Turkey (TUBITAK)” with the project number of 214M093.
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ANALYSIS OF FLEXURAL PROPERTIES FOR METAL/PLASTIC COMPOSITES
MADE BY A NEW HYBRID PROCESS

J. Butt*, H. Shirvani, S. Nammi

Anglia Ruskin University, Department of Engineering & Built Environment, Bishop Hall Lane, CM1 15Q,
Chelmsford, Essex, United Kingdom, e-mail: javaid.butt@anglia.ac.uk
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Abstract: Metal/plastic composites have been receiving unprecedented attention from the
academia, mainstream media, investment community and national governments around the world
because of their unique properties.

This paper presents a new hybrid process for the production of high-quality metal/plastic
composites. The process is a combination of Fused Deposition Modelling (FDM), vacuum forming and
CNC machining.

The research aims to provide details of the proposed hybrid process, equipment used and the
experimental results of the composites which have been produced by stacking copper mesh (99.99%
pure) layers on ABS (plastic). They have been subjected to flexural loading with a different number of
metal mesh layers to serve as a proof of the methodology. The composites have been compared to
ABS samples made according to British and International standards.

The test results show that the Cu/ABS samples have higher fracture load values compared to the
parent ABS sample. Furthermore, as the number of Cu mesh layers increase in a single specimen, the
fracture loads also increased demonstrating the effectiveness of the new hybrid process. The initial
results are very promising and open up new horizons for the production of high-quality metal/plastic
composites in a cost-effective and proficient manner.
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MICROSTRUCTURAL ANALISYS AND MECHANICAL PROPERTIES OF AL
COMPOSITE MATERIALS REINFORCED WITH PARTICLES BASED ON FE ALLOYS

R. L. Asavei*, R. Chelariu, I. Carcea

Gheorghe Asachi Technical University, Faculty of Materials Science and Engineering, 41 D. Mangeron, Blv.,
700050, lasi, Romdnia, e-mail: asavei.laura@gmail.com

Keywords: metal matrix composite, matrix aluminum, particles, mechanical properties

Abstract: Composite materials are defined as systems of two or more components whose properties
complement each other, resulting in a material with superior properties of the specific component.
The paper shows the characteristics of Al matrix composites reinforced with particles based on Fe
alloys. The properties of the obtained composite depend on the matrix and on the nature and
volume fraction of discontinuities phase (reinforcement). The paper shows the processing
techniques, the mechanical properties, and the microstructural analysis of the obtained composite.
Composite microstructure was analyzed by optical microscopy and scanning electron microscopy.
There were used specific installations to characterize the mechanical properties of the obtained
composite.

Selective references:
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FEW-LAYER GRAPHENE ENCASPULATED Fe-Co NANOPARTICLES: SYNTHESIS
AND CONTROL OF MAGNETIC PROPERTIES

Michat Bystrzejewskil*, P. Strachowski', I. P. Grudzinski?

! University of Warsaw, Department of Chemistry, 02-093, Warsaw, Poland, email: mibys@chem.uw.edu.pl
? Medical University of Warsaw, Faculty of Pharmacy, 02-097 Warsaw, Poland

Keywords: few-layer graphene, magnetic nanoparticles

Abstract: Magnetic nanoparticles have unique physical and chemical properties in comparison to
bulk magnetic materials. Magnetic nanoparticles based on pure metal phases exhibit better magnetic
performance in comparison to their oxide counterparts. However, they have high chemical activity
‘ and can undergo undesired processes when exposed to
ambient conditions, e.g. oxidation, corrosion and
agglomeration. The specific physical and chemical properties
can be preserved when one applies the so-called
encapsulation procedure. Recently, it has been demonstrated
that carbon coatings in a form of few-layer graphene can be
regarded as the perfect encapsulation agent [1]. The few-
layer graphene coatings perfectly isolate the magnetic core
against corrosion and oxidation, and moreover they are
susceptible for further functionalization [2].
Herein the results on the synthesis of few-layer graphene

" " encapsulated Fe-Co magnetic nanoparticles (GEMNs) are

Fig. 1. TEM image of product presented. GEMNs were synthesized via carbon arc discharge
obtained from anode containing route [1]. The graphite electrodes containing various content
15% Co and -85% Fe. of Fe and Co were used as initial precursors. The process was

carried out under Ar-H, atmosphere at 60 kPa and the
discharge current of 70 A. It has been found that the phase composition of GEMNs, their magnetic
properties and diameter distribution can be precisely controlled by a simple macroscopic parameter,
i.e. content of the metal precursor in the anode. The synthesis procedure is selective and exclusively
yields few-layer graphene encapsulated nanoparticles (Figure 1). The obtained GEMNs have the
mean diameter of 30-40 nm and their saturation magnetization reaches even 160 emu/g. The phase
composition studies revealed that the inclusion of Co minimizes the formation of undesired
paramagnetic austenite phase.

Selective references:
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PHOTOACTIVE GLAZED POLYMER-CEMENT COMPOSITES
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Abstract: Polymer-cement composites, known as macro defect free cements (MDF) are characterized
by remarkably high mechanical properties [1]. Their flexural strengths are 20-30 times higher than
those of conventional cement pastes, nearly equal to that of an ordinary steel. The main drawback of
MDF cements is their sensitivity to water [2, 3]. This paper presents a method to both diminish the
negative impact of water on MDF cements mechanical properties and to enlarge their application by
conferring photoactivity. These tasks were solved by glazing MDF cement with an ecological glaze
containing nano-particles of TiO,. Efficiency of photocatalytic activity of this material was tested
against methylene blue aqueous solution (4.4 mg/L). Influence of the photocatalyst concentration in
the glaze paste, of contact time and wave length of the UV radiation on the photocatalysis process
was studied. The best obtained photocatalysis yield was of 97.35%, after 8 h of exposure to an UV
radiation with a wave length of 254 nm, when used an MDF glazed with 10% TiO, in glaze paste.
Surface of glazed material was characterized by optic microscopy, adherence, SEM, XRD. All these
properties were correlated with the aesthetic aspect of the glazed surface aiming to propose using of
this material for sustainable construction development.
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PHOTOACTIVE POLYMER-CEMENT COMPOSITES FOR TANNINS REMOVAL
FROM WASTE WATERS
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Abstract: TiO, nano-particles exhibit remarkable photocatalytic activity against organic pollutant
from waste waters [1,2] but their separation from liquid media after photocatalytic process is a very
difficult task The immobilization of TiO, on different supports could be a good solution to simplify
cleaning stage after photocatalysis [3]. In this paper, two types of photoactive polymer-cement
composites named macro-defect free cements (MDF) have been obtained both by embedding TiO,
nanoparticles (Degussa P25) into the composite matrix and by photocatalyst deposition on the
composite surface by dip-coating method (in two types of recipe). Composites surface has been
characterized by SEM and XRD and photocatalytic efficiency was determined against tannins from
waste waters coming from woodworking industry. Tannins concentration was monitored by VIS-
spectrophotometry, using Folin-Ciocalteu method. All specimens evidenced photocatalytic activity.
The process efficiency is dependent on the light wave length and of irradiation duration. The best
results have been obtained when MDF containing embedded TiO, nano-particles was exposed to 254
nm light (92% after 6 h). Under higher wave length light irradiation (365 nm), the photocatalytic
efficiency decreased at 48.2% for MDF containing embedded TiO, and at 39.85% for MDF coated
with TiO, film. The obtained results are promising both from environmental protection point of view,
taking into account the persistence of tannins in waste waters and the difficulties of their elimination
by using classic methods and from the point of view of MDF properties improvement, taking into
account its very large range of applications.
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OBTAINING AND CHARACTERIZATION OF CALCIUM CARBONATE AND WOOD
REINFORCED PVC COMPOSITES

C. SpTrchezl, C. Croitoruz*, A. Lunguleasal, D. Cristea3, M. A. Pop3, T. Bedo®

Transilvania University of Brasov, Wood Processing and Design of Wooden Products Department, 29 Eroilor
Blvd., 500036, Brasov, Romania
*Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd.,
500036, Brasov, Romania, e-mail: c.croitoru@unitbv.ro
*Transilvania University of Brasov, Materials Science Department, 29 Eroilor Bivd.,
500036, Brasov, Romania, e-mail: c.croitoru@unitbv.ro

Keywords: poly (vinyl chloride), amorphous calcium carbonate, FTIR spectroscopy, surface energy

Abstract: The advantages of using amorphous calcium carbonate filler for poly (vinyl chloride) are
related to the reduction of the overall costs of the material, non-toxicity, good stability, and low
moisture content. However, due to the dissimilar nature of the components,
compatibilizing/dispersing agents are necessary.
Among the most frequently used are stearates and
silanes, which are introduced either in the organic or
inorganic phase by means of adsorption from their
corresponding solutions in ethanol or toluene. This
paper aims to determine the influence of wood
sawdust addition in poly (vinyl chloride)-calcium
carbonate composites, as means of improving the
interfacial adhesion between the organic polymeric
phase and the inorganic filler, eliminating the need
for volatile solvents and toxic compatibilizers use. A
good coverage degree of the calcium carbonate and
wood fillers by the polymeric phase has been
determined by optical microscopy (Fig. 1) and SEM in
conjunction with a good mechanical performance
(hardness, wear resistance, compressive strength), resistance to solvents action (distilled water,
diluted acidic solutions), by comparing to composites without wood in composition.

Fig. 1. Microstructure of the PVC-CaCOs-
wood composite

Selective references:
1. B.S. Tuen, A. Hassan, A. Abu Bakar, A. Mechanical properties of talc- and (calcium carbonate)-filled poly(vinyl
chloride) hybrid composites. J Vinyl Addit Technol, 18, 2012, 76-86.
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WOOD-POLYETHYLENE COMPOSITES WITH ALKYLPHOSPHONIUM AND
ALKYLAMMONIUM IONIC LIQUIDS AS COMPATIBILIZERS

C. Croitorul*, M. C. Timarz, A. Varodiz, . C. Roata®

Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Bivd.,
500036, Brasov, Romania, e-mail: c.croitoru@unitbv.ro
Transilvania University of Brasov, Wood Processing and Design of Wooden Products Department, 29 Eroilor
Blvd., 500036, Brasov, Romania

Keywords: ionic liquids, HDPE, wood, surface energy, FTIR spectroscopy

Abstract: Wood-plastic composites (WPCs) are nowadays competing in the market with common
lumber, due to their acceptable mechanical properties, good water and biological agents resistance.
However, their performance (and price respectively) is determined by the addition of coupling agents
(compatibilizers), due to the dissimilar surface polarity of the components, as well as of different
additives [1,2].

lonic liquids have attracted great interest lately due to their cellulose plastifying, wood UV-
stabilization, fire-retardant and fungicide character. They have been recently used as compatibilizers
between several biopolymers and synthetic polymers, making them attractive coupling agents for
WPCs obtaining, due to their high affinity to the wooden material [2].

This paper aims to obtain WPCs starting from high density polyethylene (HDPE) and wood flour, using
alkylphosphonium  and  alkylammonium  ionic  liquids as compatibilizers, namely
methyltrioctylammonium bis(trifluoromethylsulfonyl)imide and trihexyltetradecylphosphonium
bis(2,4,4-trimethylpentyl) phosphinate. The wood flour has been treated with different amounts of
ionic liquids, mixed with a determined amount of plastic material, molded, and heated to different
temperatures, in the 120-200°C interval. The composites present good stability to solvents action, as
well as minimal leaching of the ionic liquid compound from the structure of the material. The
resistance to solvents action is in good agreement with the low values of the composites surface
energy, determined by the dominatingly hydrophobic character of the used ionic liquids.

Selective references:

1. Koohestani B., Ganetri ., Yilmaz E. Effects of silane modified minerals on mechanical, microstructural,
thermal, and rheological properties of wood plastic composites. Composites Part B: Engineering, Vol. 111, No.
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INFLUENCE OF BIODEGRADABLE POLYMERS IN THE WASTE GENERATED FROM
POLYPROPYLENE FOOD CONTAINERS.

S. Ferra’ndizl*, D. Bertomeu®, M. P. Arrieta®, M. D. Samperl, J. L(’)pez—Martl’nez1

! Instituto de Tecnologia de Materiales. Univesitat Politecnica de Valéncia, Alcoy-Alicante, SPAIN,
e-mail: sferrand@mcm.upv.es
? Instituto de Ciencia y Tecnologia de Polimeros (ICTP-CSIC), Madrid, SPAIN

Keywords: Polypropylene, biodegradable polymers, recycled polymers.

Abstract: Recycle polymers is common due to the need of reduce environmental impact of this
materials. Polypropylene (PP) is one of the polymers call '‘commodities polymers' and it is commonly
used in food packaging as well as in a wide variety of other applications, and that is why its generate
a large amount of PP residue that can be
recycled [1].

The introduction of biodegradable
polymers in the food packaging industry
can negatively affect the properties of
recycled PP [2,3]. For this reason, we
have analyzed the influence that
generates small amounts of
biodegradable polymers (PLA, PHB and
TPS) in the recycled PP properties.

The recycled PP and biodegradables
polymers blends were evaluated by
mechanical testing and measuring the
VST, MFl and FTIR.

The mechanical properties, the VST
softening temperature and the melt
flow index are negatively affected by the presence of biodegradable polymers in PP recycled.
Although, FTIR technique can detect biodegradable polymers in the PP recycled, because the
spectrum of the PP is modified between the band 1700-1800 cm-1 (band characteristic of
the hydroxyl group) due to the presence or PLA, PHB or TPS.

Fig. 1. Sample recycled PP with 15% PHB, x3500.

Selective references:
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AlMg/AIN OBTAINING THROUGH THERMODYNAMICS COMBINED WITH
EXPERIMENTAL INVESTIGATION

R. M. Florea’

“Gheorghe Asachi” Technical University of lasi, Department of Materials Science and Engineering, Prof. Dr.
D-tru Mangeron Street, lasi, Romania, ZIP 700050, e-mail: raluca.m_florea@yahoo.com

Keywords: AIMg, AIN, diagram, ,,in situ”, matrix

Abstract: Basic material concept, technology and some results of studies on aluminum matrix
composite with dispersive aluminum nitride reinforcement was shown. Studied composites were
manufactured by ,,in situ” technique [1].
Aluminum nitride (AIN) has attracted large interest recently, because of its high thermal conductivity,
good dielectric properties, high flexural strength, thermal expansion coefficient matches that of Si
and its non-toxic nature, as a suitable material for hybrid integrated circuit substrates [2].
AlMg alloys are the best matrix for AIN obtaining. Al,0;—AIMg, AIN-AI,O;, and AIN-AIMg binary
diagrams were thermodynamically
modelled. The obtained Gibbs free
energies of  components, solution
parameters and stoichiometric phases
were used to build a thermodynamic
database of AIN-Al,0;—AIMg system.
Obtaining of AIN with Liquid-phase of AlMg
as matrix has been studied and compared
with the thermodynamic results.
The secondary phase microstructure has a
significant effect on the final thermal
conductivity of the obtained AIN.
Thermodynamic modelling of AIN-AI,O5—
Fig. 1 — TEM replica of AIN fracture surface AlMg system provided an important basis
for understanding the obtaining behavior and interpreting the experimental results.
Fig. 1 shows the effect of both temperature and time on the sintering of AIN for the compositions
under consideration. Basically all compositions reach complete densification after sintering at >1850
°C for 1 h. The experimental observations it is explained by the phase assemblage diagram.

\-‘

Selective references:
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STUDIES ON NOVEL CYANATE-ESTER POLYMER BLEND CURING BY AID OF
'DIELECTRIC BROADBAND RELAXATION SPECTROSCOPY

D. Luca Motocl*, L. Hartmann?®

! Transilvania University of Brasov, Materials Science Department, 29 Eroilor Blvd., 500036, Brasov, Romania,
e-mail: danaluca@unitbv.ro
ZFraunhofer Research Institution for Polymeric Materials and Composites PYCO, 55 Kantstrasse, 14513, Teltow,
Germany

Keywords: cyanate-ester, polymer blend, dielectric relaxation, glass transition

Abstract: Broadband dielectric relaxation spectroscopy represents one of the most versatile methods
deployed to assess the glass transition of polymeric materials with a wide dynamic range of
frequencies [1, 2]. The herein study aims to present the relaxation curves from dielectric
measurements carried by aid of a high precision dielectric analyzer (Alpha analyzer, Novocontrol
Technologies) in combination with a control temperature system in the temperature range 25° - 180°
C, in steps of 5 K/min and consecutive
p— isothermal frequency sweeps (10' —
10’ Hz). The novel polymer blend
developed contains bisphenol A di-
cyanate ester pre-polymer supplied as
75% solid in methyl ethyl ketone
followed by mixing with a diglycidyl
ether of bisphenol F epoxy resin under
a 70:30 (vol.%) ratio. An overview of
the various dielectric relaxation
oot processes are given in Fig. 1 for the
3.7 e Pl P e P 7o, T o Pl P dielectric loss €" function of frequency
Frequency [Hz] during the heating step from 80° to

Fig. 1 Dielectric loss vs. frequency for the novel polymer 135°C.
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COMPOSITE MEMBRANES USED FOR THE PROCESSING OF SOME
BIOLOGICALLY ACTIVE EXTRACTS

M. Pascu (Neagu)l’z*, D.E. Pascuz*, A. Cozea™®, G. Alexandru®, A.A. Bunaciu®, A.C. Nechifor?,
A.R. Miron®

Isc Hofigal S.A. Analytical Research Department, 2 Intr. Serelor, 04212, Bucharest-4, Romania, e-mail:
mihhaela_neagu@yahoo.com;
%politehnica University of Bucharest, Faculty of Applied Chemistry and Materials Sciences, Gheorghe
Polizu Street, No.1-7, 01106, Bucharest, Romania, e-mail:dpascu@yahoo.com
? Transilvania University of Brasov, Faculty of Food and Tourism Brasov, Castle street, 148 Castle street,
Brasov, Romania
“Scient - Research Center for Instrumental Analysis, (Cromatec_Plus S.R.L.), 18 Sos. Cotroceni, Bucharest,
Romania

Keywords: cardiovascular disease, delivery of liquid chromatography (HPLC), membrane separation,
mathematical models (neural networks).

Abstract: The purpose of this study was to obtain a food supplement formula for the cardiovascular
system stimulation. This product was obtained from concentrated fruit extracts: Hawthorn
(Crataegus monogyna), Chokeberry (Aronia melanocarpa), Bilberry (Vaccinium myrtillus) and
Rrosehip (Rosa canina).

The composite membranes for processing biologically active extracts approach a current theme of
the field of science and technology with direct applications in biochemistry, biotechnology and
biomedicine. Using the separation processes through composite membranes (polysulfone)
represents the isolation and purification of natural substances from vegetable raw materials. The
supplement formula which was developed at laboratory level was morphologically and
compositionally analyzed through various techniques and tested by various methods. In order to
analyze the natural extracts and the new formula, we improved the analytical methods and adapted
them for the new product.

Selective references:

1. B. Smitha, D. D. Anjali Devi, S. Sridhar,Proton-conducting composite membranes of chitosan and sulfonated
polysulfone for fuel cell application”, International Journal of Hydrogen Energy, 33, 2008, p.4138-4146.
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STRUCTURAL AND MAGNETIC PROPERTIES OF QUARTZ SAND

F. Popal*, T. F. Marinca®, B. V. Neamtul, l. Chicinas1
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Abstract: For being used in glass industry at crystal glass production, the quartz sand must contain
less than 0.09 % iron. If the sand contains more than 0.09 % Fe, the iron must be removed. Removal
of the iron depend on other hand on the form in which it appears (hematite, magnetite, ilmenite,
chromite) and how it is distributed in a particle of a given size. In the present study, the particle size
of the sand was analyzed and the particle size distribution was established. Using scanning electron
microscopy (SEM) and energy dispersive X-
ray spectroscopy (EDX), the morphology and
the elemental distribution on the particle
was performed on several particle size
classes. The SEM analysis has given a
connection between the shape and size of
particle with chemical elemental
distribution, as presented in Fig. 1 and Fig.
2. The evolution of the iron contend versus
the particle size was established, and a
nonlinear evolution was found, with a
minimum for 126 um particles. Using X-ray
diffraction, the phases appearing in sand
Fig. 1. Elements distribution on the quartz were investigated. The phases are changing
particles. their ratio versus the particle size. The main
phase is SiO, as quartz, accompanied by
minor phases: iron oxides (Fe;0,4, Fe,0;, and
FeTiO3) and some oxide of Al, Na, Ca, and K.
In order to be able to remove the iron
containing particles, magnetic field must be
used and in order to obtain a value of the
necessary field, magnetic measurement was
performed. On the magnetic hysteresis, the
1SkU X1B,860 Tnm 8868 28 28 BEC complex and multiple iron phases was
observed.

Fig. 2. Iron particle on a quartz particle.
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REMOVAL OF CRYSTAL VIOLET BY ADSORPTION ONTO CHARCOAL MODIFED
DEVELOPED FROM PINE CONES

N. Popa, M. Visa'

Transilvania University of Brasov, Centre of Renewable Energy Systems and Recycling, Eroilor 29,
500036 Brasov, Romania, e-mail: maria.visa@unitbv.ro

Keywords: activated charcoal, adsorption process, dye.

Abstract: Discharge of residual dyes in surface water represents a problem for aquatic life. These
wastewaters are loaded with pollutants such as, dyes, heavy metals, surfactants, and contain a
variety of organic compounds (which are harmful and have carcinogenic properties), such as their
O complete biodegradation to be slow or
even impossible.
Charcoal prepared from wastes of the
local forest activated with NaOH solution
and with titanium oxide (TiO,) was used
as adsorbent and photocatalyst for the
removal of crystal violet (CV) from
wastewater. These materials were
characterized by using atomic force
microscopy for roughness surface and
SEM Figl for morphology of surface. The
energy dispersive X-ray and X-ray
diffraction (XRD) indicate the existence of
nanoTiO, on the charcoal surface.
Additionally, the FT-IR spectroscopy
measurements illustrate that the alkali treatment develops hydroxyl groups on charcoal surface
which could adsorb crystal violet and other pollutants via the synergistic effect. The micro-porosity
and BET specific surface was carried out by N, adsorption at 77K using an Autosorb-IQ-MP,
Quantachrome Instruments. The BET surface of modified charcoal is over 500m?/g support the
adsorption process of the crystal violetThe activities of the charcoal (C), activated charcoal (CA) and
of the mixture CA with TiO, (CA-D) depend on the contact time, dosage of adsorbent and pH. The
adsorption kinetic data were tested using pseudo-first-order, pseudo-second-order and intraparticle
diffusion models. Kinetic studies showed that the adsorption followed the pseudo-second-order
reaction with regard to the intraparticle diffusion rate kinetics.

$§3400 15.0kV x1.60k SE

Fig. 1. SEM image
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POROUS AlMg-SiC COMPOSITES STRUCTURE MODELING BY MEANS OF
FRACTAL ANALYSIS

O. Rusu*, I. Rusu

Technical University “Gheorghe Asachi” from lasi, Material Science Department, 41 D. mangeron Blvd., lasi,
Romania, e-mail: oana84rou@yahoo.com
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Abstract: This work is a continuation of the authors research in the field of ultralight metallic
composite materials, based on AlMgl0 alloy and SiC particles and obtained by salt dissolution
method. We used for the fractal analysis the fractal geometry modeling by means of fractal
dimension types of composites obtained from performed experiments. We achieved the following
fractal dimensions for the samples: 1.37 (for 5% SiC sample), 1.41 (for 10% SiC sample) and 1.45 (for
15% SiC sample). Fractal analysis indicated that all the obtained samples have cells with a statistically
regular form. We conclude that this kind of composite materials can be included in ultralights porous
metal composite materials, with a tendency to a metal foam structure.
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THE STUDY OF PHYSICO-CHEMICAL PROPERTIES OF PEROVSKITE TYPE
LANTHANUM MANGANITE OBTAINED BY SOL-GEL METHOD HEAT TREATED
AT DIFFERENT TEMPERATURES

P. Sfirloaga *, M. Poienar, P. Vlazan
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300224, Timisoara, Romania, e-mail: paulasfirloaga@gmail.com
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Abstract: In the past few years, one-dimensional nanostructured materials such as nanotubes,
nanofibers, nanowires and nanobelts [1], have received great interests due to their superior
electrical, thermal, optical, magnetic and catalytic properties [2]. Perovskite LaMnO; and related
materials are technologically important for many possible applications due to their unique electrical,
magnetic, and catalytic properties. Of particular interest are these materials for their catalytic
oxidation and reduction reactions associated with the regulation of waste gas emissions [3].
Perovskite type materials based on lanthanum manganite were synthesized by sol-gel method and
heat treated at different temperatures. The crystallinity and microstructure of the powders were
analyzed using X-ray diffraction (XRD), scanning/transmission electron microscopy (SEM/TEM) and
Fourier Transform Infrared Spectroscopy (FTIR). The thermal behavior of the obtained materials was
studied by simultaneous TG/DTA thermal analysis at different temperatures in air atmosphere. After
achievement of investigations above mentioned, the morphology, particle size, structure and
crystallization degree of obtained samples were compared.

Selective references:

1. D. Xu, L. Luo, Y. Ding, L. Jiang, Y. Zhang, X. Ouyang, B. Liu, A novel nonenzymatic fructose sensor based on
electrospun LaMnOs Fibers, Journal of Electroanalytical Chemistry 727, 2014, p. 2.

2. N.A.M. Barakat, K.D. Woo, M.A. Kanjwal, K.E. Choi, M.S. Khil, H.Y. Kim, Surface plasmon resonances, optical
properties, and electrical conductivity thermal hysteresis of silver nanofibers produced by the electrospinning
technique, Langmuir 24, 2008, p. 11982.

3. W. Chen, F. Li, , L. Liu, Y. Liu, One- Step Synthesis of Nanocrytalline Perovskite LaMnQO; Powders via
Microwave-Induced Solution Combustion Route, Journal of rare earths 24, 2006, p. 782.

Acknowledgements: Financial support for this work was provided by Improving the competitiveness
of Romanian economy through research, development and innovation PN-11I-P2-2.1-PED-2016- 0406
(EcoSaw).

134


http://uefiscdi.gov.ro/Public/cat/838/P2Cresterea-competitivitatii-economiei-romanesti-prin-CDI.html
http://uefiscdi.gov.ro/Public/cat/838/P2Cresterea-competitivitatii-economiei-romanesti-prin-CDI.html

TRANSILVANIA BRAMAT 2017 "

University of Brasov 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING 4
9- 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering -Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society — ASR

1.PO.15

MICROWAVE MELTING AND PROCESSING OF METALLIC POWDER MMC
CASTINGS
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Abstract: In present work, the novel microwave energy has been explored in the melting and casting
of metallic based powders [1, 2]. Experiments were carried out in microwave oven operating at 2.45
GHz frequency and 900 W. The melting and casting of nickel based metallic powders (EWAC-1004EN)
with varying reinforcements (SiC, WC and Al,03) were successfully processed within minutes of
microwave exposure. It was observed
that addition of carbide reinforcements
lowered the exposure times due to
better absorption of microwaves.
Developed castings were characterized
by relevant techniques of XRD, SEM, EDS
and hardness study. The microstructures
revealed nearly equiaxed cellular
structures due to volumetric heating
associated with the process.

The uniform distribution of
reinforcements was observed, which may
be attributed to the presence of
convection currents in the molten pool.
Higher hardness was observed in MMC

Fig. 1. Back scattered electron image of Microwave castings; which was due to the formation
processed Nickel + 10%SiC MMC [1] of some intermetallic carbides and
silicides [3].
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SURFACE CHARACTERIZATION OF THERMALLY TREATED LIGNOCELLULOSIC
PANELS
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Abstract: This paper presents a comparative study regarding the structural modifications that occur
in thermally treated lignocellulosic panels comprised of different wood species, namely spruce
softwood, and oak hardwood. Different thermal treatment regimens have been applied, varying the
& W 7 By heating temperature between 180°C and 200°C,
: ! A W and respectively, the duration of the thermal
treatment between 3 and 5 hours.

The structural modifications that occur in the
lignocellulose samples have been assessed by
using FTIR spectroscopy, optical microscopy,
contact angle and SEM micrograph. It has been
determined that the thermal treatment leads to a
densification of the overall wood structure, by
collapsing of the walls of the vessels (Fig.1),
improving the panel hardness, overall thermal
resistance and lowering of the water absorption
Fig. 1. Microstructure of lignocellulosic panel ~ coefficient. By FTIR spectroscopy it has been
determined that several structural modifications
occur with cellulose and lignin macromolecules, namely oxidation, that promotes the formation of
chromophore carbonyl and carboxyl groups and determining an increase in the surface energy of the
samples. Our studies could be useful in determining the optimal thermal treatment regime of the
wood panels, having as aim the improving of the panels resistance to outdoor conditions (humidity),

without the addition of other compounds in the structure of the wood (resins, additives) [1].

Selective references:
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CHARACTERIZATION AND OBTAINING OF SILICONE RUBBER REINFORCED
WITH MAGNETIC FILLERS USED TO PROTECT THE HUMAN FACTOR
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Abstract: This paper presents results of research on processing, characterization and behavior of
composite materials based on silicone rubber used for electromagnetic shielding.

In this work silicone rubbers is reinforced
with magnetic fillers (iron silicon). The
obtaining of composite materials was with
the aid of a doctor blade technique.
Doctor blade technique is a coating
technique widely used for producing thin
films on large area surfaces. The tehnique
to introducing the particulate in the

Fig.1. Laying of siloxanic rubber and iron silicon polymeric matrix is a simple technology
without plated nettling (SSI- gray face); and view of and ecological without environmental
both sides of the composite matrix siloxane rubber impact , contributing to environmental

and iron powder- silicon conservation. Recently, there has been

considerable interest in forming filler as a means to improve several properties of elastomers.

The samples were processed in the laboratory using a plated nettling (PN), that was impregnated
with a silicone rubber based composite containing iron silicon (SI). Measurement of the both parts of
the materials obtaining, have shown an electromagnetic shielding effectiveness of the order of 3,35-
41,62 dB (white face) and 3,53-41,42 dB (gray face), in the 1-18 GHz frequency range according to SR
EN 50 147-1:1999. The character of the original paper, is to provide electromagnetic radiation
absorbing material that attenuation characteristics of the electromagnetic field good, as compared to
the absorbent materials studied to date. The work is trying to identify an absorbent material with the
ability to protect the human being electromagnetics radiations that surrounds us every day.
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NATURAL RESIN MATERIALS - SPECTRAL AND CHROMATOGRAPHIC
INVESTIGATION
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Abstract: Natural coniferous resins have been raw materials for various products in industry, and
have been used as traditional medicines for skin wounds and infections. General speaking, the resin
is a liquid hydrocarbon secretion of many plants, mainly composed of volatile and nonvolatile
terpenes and essential oils. Some resins,
particularly in conifers, contain a mixture
of diterpenic, organic carboxylic acids,
called resin acids. The resin can be found
in solid or semi-solid state, it is not
soluble in water but is soluble in alcohol.
By FTIR spectroscopy it is possible to see
the resin composition. In figure 1, the
C-H stretching vibrations of saturated
hydrocarbons are seen below 3000 cm?,
CH; and C-H deformations at about 1460
cm™ and 1380 cm™. Rocking and wagging
I B S of -CH,- gives a clear peak at 720cm™. The
main peak is that from 1700 cm™ which
corresponds to a carbonyl (C=0)
stretching vibration from free carboxylic
acid and from esters. But, these compounds are easier to be identified by Raman spectroscopy. Some
extra organic compounds could be found in this wax seal, and this resin material need investigation
by GC-MS. In all coniferous resins, alpha and beta pinene constituents are present, a wide range of
fragrances, flavours, vitamins and polyterpene products, together with camphor, linalool, citral,
citronellol, citronellal and menthol, present, too in these samples.

Fig. 1. FTIR spectra of natural resins

Acknowledgements: We hereby acknowledge the structural founds project ICSTM (POS-CCE,
0.2.2.1., ID 916, SMIS 14687, ctr. No 250/28.09.2010) for providing the infrastructure used in this
work.
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THERMAL BEHAVIOR AND STRUCTURAL PROPERTIES OF POLY (METHYL
METHACRYLATE)/TIO, NANOCOMPOSITES FOR DENTAL APPLICATIONS

Eugenia Eftimie Totul*, Aurelia Cristina Nechiforl, Gh. Nechiforl, Alexandra Raluca Mironl,
O.C. Opreal, Corina Marilena Cristache?
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Keywords: Poly (Methyl Methacrylate) (PMMA), nanoparticles TiO,, Polymer composite, thermal
properties, 3D printing

Abstract: The biocompatible polymer poly (methyl methacrylate) (PMMA) is widely used for
complete denture manufacturing. However, important drawbacks related to mechanical resistance,
bacterial contamination and thermal perception were recorded. Therefore, the PMMA
characteristics could be improved by adding various fillers in the polymeric matrix. The present work
was mainly dedicated to the development of a nanocomposite PMMA/TiO, for complete dentures 3D
printing. Titania and poly (methyl methacrylate) (PMMA)
nanocomposites have been obtained by mixing various
amounts of TiO, nanoparticles and biocompatible polymer.
Such nanocmposites have been characterized through
thermogravimetric analysis (TGA) and Fourier transform
infrared (FTIR) spectroscopy. The investigations performed
proved that the PMMA — TiO, nanocomposites presented
an improved thermal stability compared to the polymer
itself. Nevertheless, the differences recorded for T, (the
glass transition temperature) of the PMMA polymer and
nanocomposites have not been significantly. The FT-IR
analysis put in evidence the presence of a specific
vibrational frequencies at 810 cm™ in FTIR spectra which
would show the presence of Ti-O-Ti interaction, proving an
interaction between PMMA and TiO,. The nanocomposite
with 0.4% nanoTiO, in PMMA presented the most suitable
thermal  behavior sustained by the structural
characterization for a compound to be further used for stereolithographic technique to manufacture
3D printed complete dentures — Fig.1.

—

Fig.1. Dental prostehsis 3D printed
using PMMA- 0.4% TiO2
nanocomposite (with the support
pins attached)
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IRON(II)-EMBEDDED COMPOSITES BASED ON ACTIVATED CARBON USED
AS FENTON-LIKE CATALYSTS
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Abstract: The aim of this work is to investigate the efficiency of a cheap Iron-impregnated activated
carbon Fenton like catalyst towards the photo-degradation of organic compounds in aqueous
solutions. Indigo Carmine (IC) is considered as model pollutant (1). Different Advanced Oxidation
Processes (AOPs) are evaluated for the

M pxxExxx m o m = - ’ degradation of 100 IC (Fig.1). AC was
. . ) directly contacted with FeSO4 solution
Lom * using wet impregnation method (2).
60 | Thermogravimetric analysis, FTIR, X-ray
fv‘ " ’ diffraction, and transmission electron
a0 microscopy were employed to investigate
- . ’ , W0, the structural, textural, and
2 ] wVVeoemar micromorphology of the catalyst. UV light
& . Fe-ACHIV+Os+AireH0s
. N . irradiation tests were carried out to
et 20 = ﬁm:‘inin == = =5 determine the performance of the

prepared Iron-impregnated composite

Fig. 1. Degradation of Indigo Carmine by towards the degradation of IC in aqueous

different AOPs solution using different conditions (17

watts UV lamps, with and without in-situ

generation of Oj;; different concentrations of H,0,, different initial concentrations of IC, different

values of pH, different doses of NH;-OH enhancer). These tests were conducted after the adsorption

equilibrium has been established. The obtained results emphasize an enhancement of IC degradation

in case of the heterogeneous photo-Fenton process conducted with an O; generating UV lamp in the
presence of ammonium hydroxide.
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EFFECT OF DOPANT CONCENTRATION ON THE STRUCTURAL,
MORPHOLOGICAL AND OPTICAL PROPERTIES OF NaNbO; NANOPARTICLES

P. Vlazan*, M. Poienar, P. Sfirloaga
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300224 Timisoara, Romania, e-mail: vlazanp @yahoo.com

Keywords: ceramics, hydrothermal method, sodium zirconium niobate, lead-free

Abstract: Piezoelectric materials are commonly used in sensor and actuator technologies due to their
unique ability to couple electrical and mechanical displacements, i.e., to change electrical
polarization in response to an applied mechanical stress or mechanically strain in response to an
applied electric field [1]. The research on lead-free piezoelectric ceramics as a possible alternative to
widely exploited lead-based complex perovskites such as Pb (Zr,Ti)O; (PZT) and Pb(Mgg33Nbg ¢7)Os-
PbTiO; (PMN-PT)-based materials has been stimulated by the increased consciousness for health and
environment protection. The group of materials based on KysNagsNbO; (KNN) has been intensively
studied especially since the discovery of the compositions modified with lithium and tantalum with
piezoelectric properties comparable to those of commercial PZT materials [2, 3].

In this study we report obtaining of Zr doped NaNbO; powders by the hydrothermal method at
200°C, for 12 hours. The morpho-structural and optical properties study for materials obtained was
performed by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), UV-Vis
spectroscopy and Scanning electron microscopy (SEM). The X-ray diffraction indicates that all
samples have orthorhombic structure with a space group P n n m (58). From SEM images of the Zr
doped NaNbO3 powders (1, 2 and 3%) is can see as the morphology of the particles it's changing with
the dopant concentration, so: for Zr (1%) the particles have cubic shape, for Zr (2%) have wires form,
and for Zr (3%) are in the form of bars.

Selective references:
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MINERAL INVESTIGATIONS OF ROMANIAN WHEAT AND FLOUR
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Abstract: The wheat is one of the most consumed cereals by humans. The flour is used for the
preparation of breads, cookies and other bakery products. For this reason, many papers have been
written, treating the characterization
and nutritional evaluation of this cereal

Fig. 1. The concentrations of the main elements from
wheat and flour (mg.kg™)

Mg 1402.36 Mg 1070.36 and its flour. The kernel is the seed from

Ca 414.41 Ca 305.44 which the wheat plant grows. Each seed

contains three distinct parts that are

d 263.10 L) 37111 separated during the milling process to

K 6426.57 K 5166.67 produce flour. Na, K, Ca, Mg, Fe, Zn, Mn,

Fe 92.17 Fe 65.16 Cu were determined with an inductively

Mn 33.95 Mn 36.36 coupled plasma atomic emission
7n 3383 7n 78.18 spectrometer (ICP-AES).

Digestion was achieved by using a

Cu 4.76 Cu 5.35 Berghoff digestor using 5ml HNO; and 2

ml H,0,, provided by Merck. The
materials used for each digestion, as
well as the volumetric flask are 0.2 g.
The calibration was achieved with a

standard solution (Standard ICP-AES multielement standard solution IV, Merck, 1000 ppm). The
calibration curve was made with diluted solutions from the above multielement. The solutions for
calibration were prepared using bidistillated water. The method validation (including digestion and
determination) was performed using a certified reference material of wheat flour furnished by
National Institute of Standards & Technology (NIST). The elements that have been identified on the
wheat and flour have essentially the same concentrations in regular flour and wheat, Fig. 1.
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FLY ASH CHARACTERIZATION FROM CET GOVORA USED IN MASONRY
MORTARS
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Abstract: For environmental protection, the fly ashes produced by coal burning from the power plant
are separated by advanced filtration. [1]. Until the present, only a small fraction from the resulted
ashes are exploited in different appllcat|ons concretes for constructions, construction materials [2],
; concrete road [3] etc. In this paper are
presented the results from structural,
micro structural and thermal
characterizations of the fly ashes from CET
Govora, used as addition in masonry
mortars. The ashes from power plant were
collected from CET Govora from the 3 and
4 fields belonging to electro filter. The
fraction of ashes collected from electrostatic
fields was followed by a gravimetric
separation process. The mineralogical
composition of the fly ash was
characterized by X-ray diffraction (XRD).
Fig. 1. Fly ash The chemical composition of fly ash was
determined by XRF analysis and Raman
spectroscopy. The microstructure of the power plant ash was analyzed using a scanning electron
microscope (SEM) and thermal analysis was performed by thermogravimetric analysis (TG-DSC). The
fly ash which was investigated is composed of the spherical particles (0,5um -50um) predominantly
having a diameter of up to 5 mm (Fig.1).

2000KX 1pm WD= 46 mm EHT=200kV  Signal A= SESI May 2016 Time :90:11:06 ﬁ
tor = MV FIB Imaging = SEM  Noise Reduction = Pixel Avg, ‘acuum = 6,05¢-007 mbar)
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ANALYZING THE BALLISTIC IMPACT PERFORMANCE OF LAMINATED
COMPOSITES
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Abstract: Composite materials having superior properties must be used in engineering applications
requiring advanced technologies such as automotive, aerospace, aircraft, gas turbines and especially
defense industry. It is important to have renewable designs for machine and structural elements to
have better resistance to penetration and puncture since these elements are subjected to dynamic
loading especially due to high speed ballistic impact [1,3].

In recent years, scientists and engineers have considerable interest with an increasing trend in the
potential engineering application of layered composite materials having high strength to low density
ratio, low thermal expansion coefficient and high ballistic resistance. Since the materials used in
these advanced technologies usually subjected to dynamic loads such as ballistic impact, their
deformation and failure characteristics are quite different than the ones subjected to static loadings.
For these reasons, in order to design composite materials for ballistic impact resistance, their high
speed ballistic deformation mechanisms have to be well understood [4-6]. Therefore, in this paper
finite element model is established with using micromechanics based material and cohesive element
models to simulate the ballistic response of layered composite materials. In this respect, ballistic
limit, perforation, penetration, and delamination deformation as well as energy absorption capacity
of the target material are determined.
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11.PO.25

THERMAL AND THERMORHEOLOGIC CHARACTERIZATION OF DIFFERENT
POLYOLEFIN WASTE FRACTIONS

A. Lazar*, C. Croitoru, M. Tierean, L. Baltes

Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd., 500036,
Brasov, Romania, e-mail: adela.giubega@hotmail.com

Keywords: polyolefins, melt flow index, density

Abstract: The design of polymer processing equipment, polymer processing optimization and
trouble-shooting is dependent on the knowledge of the complete flow curve or rheogram of a
polymeric melt depicting the variation of the melt viscosity over industrially relevant range of shear
rate and temperature [1,2]. This is particularly useful for polymer wastes, where the presence of
additives and possible small-molecular degradation byproducts could change their procesabillity in a
significant manner. However, these data are usually obtained by expensive and time consuming
rheometric method. Melt flow index (MFI) represents a useful and readily available parameter for
plastics procesabillity characterization. By determining the values of MFI for different testing loads
(different shear rates), the thermorheological behavior of the polymer could be estimated, using the
glass transition values determined by differential scanning calorimetry [2].

In this study, MFI values from several fractions containing mainly polypropylene, low-density
polyethylenes and high-density polyethylenes, coming from household wastes recycling (provided by
Rom Waste Solutions S.A., Bucharest) were measured at 190 °C for polyethylene and 230 °C for
polypropylene [3]. Higher values of MFI (low shear viscosities) have been reported, in comparison
with the corresponding virgin plastics, probably due to the lower molecular mass of the polymer
waste and/or the presence of surfactant compounds on the surface of the polymer flakes. Also, by
extruding the same batch in different cycles at the same temperature values, the number of
processing cycles on which the polymer could be recycled has been determined.
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IV.K.1

PULSED LASER DEPOSITION OF THIN FILMS: A VERSATILE TECHNIQUE FOR
STRUCTURE-COMPOSITION-PROPERTY STUDIES

V. Craciun

National Institute for Lasers, Plasma and Radiation Physics, Magurele, Romania
e-mail: valentin.craciun@inflpr.ro

Keywords: thin films, pulsed laser deposition, protective coatings, transparent and conductive oxide

Abstract: The pulsed laser deposition (PLD) is probably the most versatile laboratory technique to
grow thin films to investigate the interdependence between structure, composition and properties.
Simple changes of the deposition conditions (substrate temperature, nature and pressure of the
gaseous atmosphere, laser fluence, repetition rate, laser wavelength and deposition geometry) will
result in the growth from a single target of films having a rather wide range of compositions,
crystalline grain sizes, textures, stress levels and properties.

These advantages of the PLD technique will be illustrated with examples of nanostructured (SiC, ZrC
and ZrN [1, 2, 3) or amorphous (indium zinc oxide) films grown by PLD and used to investigate the
effect of radiations on their structure, composition and properties. The second example is the
deposition on Ti surfaces of various coatings to improve the mechanical, chemical and biological
properties of the surface [4]. We also deposited mixtures of compounds by a combinatorial pulsed
laser deposition technique to reduce the grain size and obtain amorphous protective coatings.
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PRODUCTION OF ZIRCONIUM OXYNITRIDE THIN FILMS BY MAGNETRON
SPUTTERING: THE QUEST OF BREAKING THE CHEMICAL COMPOSITION AND
COLOUR RESTRICTIONS

C. l. da Silva OIiveiral, Diego Martinez—Martinezl, E. AIvesZ, N. P. Barradasa,
M. Apreutesei4, L. Cunha®’
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Abstract: Zirconium oxynitride coatings are very interesting for decorative/aesthetic purposes. They
combine chemical stability, biocompatibility, good mechanical properties and a nice palette of
achievable colours.

The preparation of these coatings by reactive magnetron sputtering is relatively simple, however, it
has been very difficult to obtain some particular colours. The chemical composition of the obtained
samples is located in a very particular region of the Zr-O-N ternary diagram. Probably this is one of
the main reasons behind the limitations for the observed colours.

In this work, we will make a study of the Zr-O-N system, including an exhaustive comparison with
literature. The approach is the exploration of the the deposition parameter space, by changing target
power, bias and composition of the sputtering atmosphere. The chemical and phase composition and
structure of the films are evaluated by RBS, XRD and SEM, respectively, and correlated with the
synthesis conditions. Finally, the colour of the coatings is measured by spectrophotometry and
interpreted in terms of the characteristics of the films.

Acknowledgements: We hereby acknowledge the fruitful discussions with Sérgio Nascimento
(Center of Physics of the University of Minho). This work was supported by the Portuguese
Foundation for Science and Technology (FCT) in the framework of the Strategic Funding
UID/FIS/04650/2013
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MULTI COMPOSITE PROTECTIVE LAYERS FOR GEOTHERMAL CONDITIONS

A. Buzdianu®, P. Motoiu?, I. Csaki®, G. Popescu?, V. A. Motoiu?, S. Serghiuta®,
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* Innovation Center Iceland-ICI, Arleyinir 2-8 Reykjavik, Iceland.
>Orka Ndtturunnar;110 Baejarhals, Iceland.
® Vélvik ehf, 110 Hofdabakka, Reykjavik, Iceland.

Keywords: thermal spray plasma deposition, geothermal turbines, SEM & EDX analyses.

Abstract: The subject of the present work is the development of a knowledge-based platform for the
optimization of multi-composite technology and thermal spray deposition processes [1,2], in terms of
accuracy, surface finishing, productivity and cost performance, in the purpose of upgrading and
extending the geothermal turbine life cycle in
superheated geothermal steam conditions.
Geothermal steam contains H,S and CO, and various
solid particles resulting in turbine surface damage and
scale deposits. Aggressive corrosion in steam
geothermal conditions may be defined as an
accelerated corrosion. Multi-composite materials
applied as protective layers [3] are the actual option
: ] % for corrective action against corrosion and have good
Fig.1. View of plasma gun spraying in work reliability in geothermal conditions. The experimental
position. procedure involves composite characterization and
detailed information about surfaces, textures and
morphological modification of 23Ni20C02.5Cr4AI0.5Y with 5%WC hard particles layer thermal plasma
coating deposition. The results obtained are investigated by electron microscopy SEM with EDX and
micro-mechanical analyses.
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IV.0.2

INFLUENCE OF THE SURFACE MANUFACTURING ON RUNNING-IN AND
DURABILITY OF ROLLING MICRO-CONTACTS

M. Benchea

“Gheorghe Asachi” Technical University of lasi, Mechanical Engineering, Mechatronics and Robotics
Department, 43 Str. Prof. Dr. Doc. D. Mangeron, 700050, lasi, Romania, e-mail: marcelin.benchea@tuiasi.ro
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Abstract: The topography of the active surfaces in rolling contact depends on the surface
manufacturing process technology (finishing, polishing, lapping, etc.) [1,2]. In fig. 1 is presented a
specific topography similar to that obtained by the polishing process, where the average height of
roughness peaks R, does not exceed the
value of 0.25 um. The aim of this paper is
to observe the influence of the surface
roughness obtained by different surface
manufacturing processes on running-in,
surface geometry and durability of rolling
micro-contacts. The simulated rough
surfaces were introduced in a computer
code as initial data, code developed in the
framework of the plasticity model
presented in [3] and durability of rolling
micro-contact was  evaluated by
methodology described in [4]. To validate
the obtained results the surface
topography was measured with Taylor
Fig. 1. Simulated surface roughness [1,2] Hobson profilometer, was used AMSLER

machine and an experimental setup with

proper samples for rolling motion.

roughness heights z [um]
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RELATIVE HUMIDITY EFFECT ON THE ADHESION ENERGY IN MEMS
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Abstract: The adhesion energy was measured between atomic force microscope AFM probe and
different size cantilevers from gold (fig. 1) in various relative humidities. The adhesive effect between
AFM probe (SisN,) and sample was evaluated using the force spectroscopy mode of AFM so-called
force/distance measurements, in a clean environment (clean room). This type of measurements
allows deducing the force of adhesion between nanoscale rough surfaces of microcantilever. This
measurement provides correct information about surface energy and adhesion only if the contact
between AFM tip and cantilever surface remains in the elastic range. Literature indicates that at 20°C
and 35%RH, there is no significant change in adhesion force
when the load capacity is about 20nN to 250nN. Consequently,
adhesion force measurements in this work were typically
carried out in the low load regime (50nN) when the contact is
elastic and when no material transfer occurred at these loads.
The results showed that average pull-off force increased with
relative humidity on size of cantilever. Tests showed that the
pull-off force on one asperity was the same, but the number of
contacting points between the flat probe and AFM probe
increased with relative humidity. In this sense it is important to
examine the relationship between adhesion strength and
surface topography. A part of the adhesion force is caused by surface tension of adsorbed water [1].
It is therefore important to clarify the effect of relative humidity on the adhesion force. It was
obtained experimentally a increase of adhesion force with 20% - 25% when the humidity increases
from 5% to 90%RH. Also we have obtained an increase in the adhesion while increasing the length of
cantilevers. All the experimental data collected was imported into the XEI analysis software. The pull-
in and pull-off forces value are directly provided by the software.

Fig. 1. Gold cantilevers samples
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TRIBO-MECHANICAL CHARACTERIZATION OF NIOBIUM NITRIDE THIN FILMS
DEPOSITED BY DC MAGNETRON SPUTTERING
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Abstract: Niobium nitride is used in applications like microelectronics [1], diffusion barrier [2], and

microelectromechanical systems (MEMS)

o (sensors) [3] and so on due to its chemical,

gt ¥ mechanical, electrical and tribological

- = characteristics. This paper aims at depositing

T 7 niobium nitride thin films usable as diffusion

= / barriers for manufacturing MEMS applications

= “ ‘ and to characterize them from the

140 150 160 170 180 topographical, structural, mechanical and/or

tribological point of view at nanoscale. The

deposition was realized by direct current (DC)

magnetron sputtering on silicon substrate.

Different temperatures and nitrogen flows rates

were employed. The so-obtained films were mainly investigated by atomic force microscopy,

nanoindentation (Fig. 1) and X-ray diffraction. The results pointed out an important influence of the

deposition parameters on the determined properties at nanoscale. The change in properties is
mainly due to the different growth of the films after certain preferential orientations.
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Fig. 1. Force vs. Z scan curve obtained by
nanoindentation
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COATING OF LIQUID WOOD SHEETS
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Abstract: Liquid wood is one of the newly discovered green polymer materials, being a biodegradable
and recyclable thermoplastic, made from cellulose, lignin and natural additives, currently used in
commerce as ARBOFIL, ARBOROM and ARBOBLEND. The applications of this material (aeronautics,
automotive, construction, consumer goods etc.) are limited by two major drawbacks: higher weight
compared to ordinary plastic materials and low melting point (about 175 ° C).

In this work was studied the possibility of changing the temperature resistance of this material
by applying superficial coatings. For this process were prepared specimens from two types of
material: ARBOBLEND and ARBOFIL. The resulted samples were analyzed in terms of microstructural
changes both longitudinally (in order to evaluate the quality of the deposited layer) and on cross
section (in order to evaluate the changes produced at the interface substrate - coating). For this
purpose were used the QUANTA 200 3D (FEI, Holland, 2009) scanning electron microscope and the
X'PERT PROMD diffractometer (Panalitycal, Holland, 2009). Using the UMTR 2M-CTR Micro-
tribometer were evaluated the elasticity modulus of the coatings through microindentation and its
adhesion to the substrate through scratch method, applied both longitudinally and on cross section.
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THE REACTION TO CORROSION IN STEAM OF A GEOTHERMAL POWER PLANT
TURBINE BLADE
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Abstract: This paper presents the corrosion behavior in geothermal steam environment for a turbine
blade from Hellisadi geothermal power plant in
Iceland.

The structural investigations were developed on
two directions. The samples were examined for
the macroscopic analysis using the stereo
microscope Olympus SRZ. The quantitative and
gualitative  analyzes were realized using
metallographic optical microscope and electric
microscope.

During the research, there were identified the
metallographic constituents, the blade’s chemical
composition, and the main fractographic aspects

of the corroded surface.

This case study allowed the main corrosion phenomena identification present during turbine
blade operation and defining its mechanisms.

Finally a correlation was realized between the chemical composition, size cavity dips and
operating conditions of the turbine.
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INVESTIGATION OF DOUBLE-LAYERED RARE EARTH ZIRCONATES FOR
THERMAL BARRIER COATINGS (TBCS) APPLICATIONS UNDER ISOTHERMAL
OXIDATION CONDITIONS

K. M. Doleker, A. C. Karaoglanli

Bartin University, Department of Metallurgical and Materials Engineering, Kutlubey Yazicilar Campus, 74100,
Bartin, Turkey. e-mail: cahitkaraoglanli@gmail.com

Keywords: Thermal barrier coatings (TBCs), Oxidation, Thermally grown oxide (TGO), Electron beam-
physical vapor deposition (EB-PVD), Cold gas dynamic spray (CGDS), CoNiCrAlY, Rare earth zirconates

Abstract: Oxidation is an inevitable failure mechanism under the operation temperature in gas
turbines. To avoid negative effects of oxidation, ceramic based materials having low thermal
conductivity and high stability should be used to hot section components [1]. In accordance with this
purpose, thermal barrier coatings (TBCs) are used in
order to increase lifetime of gas turbine engine
components which have not reached to desired
levels yet [2]. Yttria Stabilized Zirconia (YSZ) has
been used as conventional top coat material in
TBCs. Increased turbine inlet temperatures
promotes to researchers to try higher stable
material such as rare earth zirconates [3]. In the
present study, CoNiCrAlY metallic powders were
sprayed using new emerging technique as called

View fied: 091 Ll bate(/ ol Da/esiic BARTNUNIVERSITY cold gas dynamic spray (CGDS) on Inconel 718

Fig. 1. YSZ/Gd,Zr,0, TBC after oxidation substrates. Gd,Zr,0, and Gd,Zr,0,/YSZ were
deposited by Electron Beam Physical Vapor Deposition (EB-PVD) technique as top coat materials. In
high temperature furnace, both TBC samples were isothermally oxidized at 1000 °C under different
time periods. TBCs were examined as microstructural before and after oxidation tests. Thermally
grown oxide (TGO) layer forming at the interface during oxidation were investigated and compared
for each TBC systems. Oxidation and TGO growth behaviors were discussed.

SEMHV:20.0kv.  WD: 6.18 mm

SEM MAG: 400 x Det: BSE
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ULTRA-STABLE AQUEOUS SUSPENSIONS OF
FEW-LAYER GRAPHENE ENCAPSULATED IRON NANOPARTICLES

P. Strachowski'’, I. P. GrudziriskiZ, M. Bystrzejewski

1University of Warsaw, Faculty of Chemistry, Pasteur 1, 02-093 Warsaw, Poland, pstrachowski@chem.uw.edu.pl
’Medical University of Warsaw, Faculty of Pharmacy, Banacha 1, 02-097 Warsaw, Poland
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Abstract: Few-layer graphene encapsulated iron nanoparticles (GEINs) are core-shell nanomaterials
which are built of a magnetic core and protective coating. The few-layer graphene coating perfectly
protects and isolates the encapsulated magnetic phase from the environment [1]. GEINs have unique
properties and can be used in various biomedical applications, e.g. in construction of selective
molecular imaging agents [2]. The surface of GEINs is highly hydrophobic and therefore the stability
of GEIN aqueous suspensions is very poor. The objective of this study was to enhance the stability of
aqueous suspensions of few-layer graphene encapsulated iron nanoparticles. Generally, the water
suspension of various (nano)carbon materials are stabilized with the aid of desired surfactants, e.g.
SDS, SDBS and polymers [3]. Initially, we have studied the sedimentation of GEINs suspended in
water (100 pug/mL) stabilized with polyvinylpyrrolidone (PVP). The suspension was prepared with the
aid of ultrasonic treatment (80 W, 20 minutes). The suspension was not stable and after 15 minutes
started to sediment. After 12 h the whole dispersed particles were on the bottom of the vial (see the

100,0. inset in Figure 1). Therefore, another approach has been
tested, i.e. ball milling of GEINs/PVP mixtures (1/10 m/m)
for 6, 24 and 48 h. The ball milled GEINs/PVP mixture is
readily dispersible in water and no ultrasonic treatment is
needed. The sedimentation stability was measured by
turbidimetry using a 532 nm light source. The transmitted
light was probed in the time interval of 1 minute. Figure 1
shows the sedimentation kinetics curves for obtained
GEINs/PVP mixtures. The samples are ultra-stable,

99,5
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98,0
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96,5
96,0 -
95,5+ _
95,0
94,5

GEINs concentration (ug/mL)

| I T . T T T T
0 100 200 300 400 500 600 700 because more than 95% initially dispersed particles are
Mg (i) tin the suspension after 12 h of sedimentation. The
Fig. 1. Sedimentation kinetics curves of PVP- presen Ir_‘ P .
GEINs water suspensions. DLS studies revealed that the mean hydrodynamic size

does not markedly change after 12 h of sedimentation.
The presented method is simple and can be used for other carbon nanomaterials.
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OPTICAL, ELECTRICAL AND STRUCTURAL PROPERTIES OF SiC THIN FILMS
DEPOSITED BY REACTIVE DC MAGNETRON SPUTTERING
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Abstract: Silicon carbide is a semiconductor that has great physical properties such as the wide band
gap, high breakdown voltage, high thermal conductivity, high electron drift velocity, high surface
hardness, high bulk plasticity and low density [1-3]. Also at high temperatures, silicon carbide shows
high chemical inertness and excellent abrasion and radiation resistance [4,5]. These superior
physical, chemical and mechanical properties makes silicon carbide ideal for many applications thus
attracted a lot of scientific interest on various branches of technology in recent years [1-5].

In this study, silicon carbide thin films of variable compositions were deposited on glass and Si (100)
substrates by reactive DC magnetron sputtering of high purity silicon target, using CH, as reactive gas.
The composition and the properties of the coatings have been modified by the change in the reactive
gas flow ratio from 5% to 50%. Spectrophotometer has been used to measure the optical
transmittance and reflectance of silicon carbide thin films over the spectral range from 280 to 1000
nm. Tauc method was used to calculate the band gap values of SiC thin films with respect to the gas
flow rate. Activation energy and room temperature conductivity values of the deposited films were
also evaluated. Microstructural analyses of SiC films were realized on their cross-sections by FE-SEM
observations. The results demonstrated that the transparency and opacity of SiC films could easily be
tailored by modifying Si and C concentrations in the coating composition, for the same film
thicknesses.
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ISOTHERMAL OXIDATION AND THERMAL CYCLIC BEHAVIORS OF YSZ AND
YSZ/La,Zr,0, DOUBLE-LAYERED THERMAL BARRIER COATINGS (TBCs)

K. M. Doleker, Y. Ozgurluk, A. C. Karaoglanli

! Bartin University, Department of Metallurgical and Materials Engineering, Kutlubey Yazicilar Campus, 74100,
Bartin, Turkey.
e-mail: mertdoleker@gmail.com

Keywords: La,Zr,0,, thermal barrier coatings (TBCs), oxidation, thermal cycling, EB-PVD

Abstract: Thermal barrier coatings (TBCs) provide protection of super alloy substrates against harsh
environments during service conditions in gas turbine engines [1]. A typical TBC consists of two main
coating layer as called bond and top coat. MCrAlY is widely used as bond coat materials while YSZ is

- conventionally deposited as top coat
materials in TBCs [2]. Zirconates have
attractive top coat material candidates due
to their superior thermal properties
instead of YSZ [3]. In this study, YSZ and
La,Zr,0,/YSZ as new promising material
were deposited using Electron Beam
Physical Vapor Deposition (EB-PVD)
technique on CoNiCrAlY bond coats
i produced by High Velocity Oxygen Fuel
RS S\ ¢ 50 ] ST SRS T8 [ AdAIAS TSR (HVOF) technique. TBCs were exposed to
SEMMEC 400 5 1| B micesE gt isothermal oxidation tests in high

View field: 692 um | Date(m/d/y): 08/22/16 BARTIN UNIVERSITY

Fig. 1. YSZ/La,Zr,0, TBC temperature furnace at 1000 °C with

different time periods and also, they were

subjected to furnace cycling tests at 1150 °C. After oxidation and thermal cycling tests, formation of

thermally grown oxide (TGO) layers at the interface, crack surfaces and failure mechanism were
investigated according to analysis results.
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HOT CORROSION BEHAVIOR OF YSZ AND GD,ZR,0; THERMAL BARRIER
COATINGS (TBCS) EXPOSED TO MOLTEN SULFATE AND VANADATE SALT

Y. Ozgurluk*, K. M. Doleker, A.C. Karaoglanli

Department of Metallurgical and Materials Engineering, Faculty of Engineering, Bartin, Turkey
e-mail: ozgurlukyasin@gmail.com

Keywords: Thermal barrier coatings (TBCs), Hot corrosion, YSZ, Gd,Zr,0, Molten salt

Abstract: Thermal barrier coatings (TBCs) are mostly used on critical part components in aircraft’s
turbines inlet. Aviation fuels mostly have impurities such as vanadium oxide (V,0s) and sodium
sulfate (NaZSO4) [1] These |mpur|t|es damage on turbines inlet at elevated temperatures because of

B ; chemical reaction [2]. Yttria stabilized
zirconia (YSZ) is conventional top coat
material for TBCs while Gd,Zr,0; is a new
promising top coat material for TBCs [3].
In this study, CoNiCrAlY metallic bond
coat was deposited on superalloy
substrate material with a thickness about
100 um using Cold Gas Dynamic Spray
(CGDS) method. Production of TBCs were
done with deposition of YSZ and Gd,Zr,0,
ceramic top coating materials using EB-
PVD method, having a total thickness of
300 um. Hot corrosion behavior of YSZ
and Gd,Zr,0; TBC systems were exposed
to 45 wt.% Na,SO, and 55 wt.% V,0s
molten salt mixtures at 1000°C temperature. Using scanning electron microscope (SEM), energy
dispersive spectroscopy (EDS) analysis and X-ray diffractometer (XRD) TBC samples are investigated
and compared. The hot corrosion failure mechanisms of YSZ and Gd,Zr,0; TBC in the molten salts
were evaluated.

SEM HV: 10.0 KV WD: 7.10 mm
SEM MAG: 1.50 kx Det: BSE
View fleld: 185 um  Date(m/dly): 10/20/15 BARTIN UNIVERSITY

Fig. 1. EB-PVD TBCs with Cold Sprayed CoNiCrAlY
Bond Coat’s surface image After Hot Corrosion test
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SUBSTRATE INFLUENCE ON THE TRIBOLOGICAL BEHAVIOUR OF DLC
COATINGS WITH CRN INTERLAYER DEPOSITED ON HARDENED STEEL
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Abstract: The purpose of this study was to evaluate the influence of substrate material type and
processing parameters on the tribological behavior of DLC (diamond-like coatings). CrN interlayers
and DLC top layer thin films were produced on hardened AISI 52100 bearing steel and AlSI 5115 case
hardening steel, by a magnetron sputtering PVD method. The PVD deposition was performed at
three different temperatures: 180 °C, 200 °C and 250 °C. The present DLC was a typical DLC called as
hydrogenated amorphous carbon (a-C: H). The hydrogen content was about 20 %. The chemical
composition of the samples was assessed by RBS, the structure by XRD, and the surface morphology
by AFM. The assessment of the way in which DLC layers behaved to different types of mechanical
stresses has been performed onto multiple
directions: for the tribological characterization,
a pin-on-disk rotational tribometer has been
used; the adhesion to the substrate has been
determined by micro scratch testing method;

[y JTTL the thickness of the DLC film has been
LV T L assessed by ball-cratering; hardness and the
: modulus of elasticity were obtained by
ot04 » nanoindentation. A strong correlation between
) the type of substrate material, but more
importantly, of the deposition temperature, on
one hand, and the mechanical characteristics,
on the other hand, has been observed.
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Fig. 1. Friction coefficient as function of distance
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EFFECT OF PROCESS PARAMETERS ON THE TRIBOLOGICAL PROPERTIES OF
PORCELAIN WASTE REINFORCED EPOXY COMPOSITES
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Abstract: In order to reduce resin cost and improve tribological properties porcelain waste added
epoxy matrix composites were developed in different filler content and process conditions.
Tribological behavior of these composites was evaluated in terms of friction, wear rates and wear
mechanisms by ball-on-disk contact with dry and rotational sliding at room temperature against
6Co/WC ball with a diameter of 3mm. All wear tests were carried out at room temperature (23-25°C)
in air with a relative humidity of 40 £ 5% under dry-sliding conditions. The contact radius of cycles
was set to 5 mm at 600 revolutions per minute (rpm) which corresponds to linear speed of 30cm/s
for the geometry used in this study. In all the experiments, 3N of constant test load was applied at a
frequency of 8 Hz and prolonged to 400m wear distance. During the tests, the friction coefficient of
samples was continuously recorded online by the variation in the tangential force. The steady-state
CoFs were changed in between 0,29-0,37. The dimensions of the wear tracks (depth and width) were
measured as two-dimensional (2D) profiles by a stylus surface profilometer. The profilometric
analyses, the wear volumes were calculated by integrating these 2D surface areas over the diameter.
The microstructure, mechanical and physical properties and wear behavior correlation will be
discussed in detail.
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INDUCED SUPERHYDROPHOBIC AND ANTIMICROBIAL CHARACTER OF ZINC
METAL MODIFIED CERAMIC WALL TILE SURFACES
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Abstract: Hydrophobic surfaces are also known to have antimicrobial effect by restricting the
adherence of microorganisms on the surface. However, ceramic products are produced by high
temperature processes resulting in a hydrophilic surface. In this study, an industrial ceramic wall tile
glaze composition was modified by the inclusion of metallic zinc powder in the glaze suspension
applied on the pre-sintered wall tile bodies with air spray gun. The glazed tiles were fired at peak
temperatures ranging from 980°C to 1100°C for 5 and 30 minutes. The fired tile surfaces were coated
with a commercial composition of 10% fluoropolymer, 60% alkoxysilane and 30% ethanol (ECC-4000)
in order to avoid water absorption, and enhance the hydrophobic character. The surface
hydrophobicity and the antimicrobial activity results were compared with that of unmodified
uncoated gloss fired wall tiles. The surfaces were examined with SEM, XRD and the water contact
angles were measured with a goniometer. The antimicrobial activity tests of the surfaces were
conducted according to ASTM E2180-07 (Standard Test Method for Determining the Activity of
Incorporated Antimicrobial Agent in Polymeric or Hydrophobic Materials).

For the tiles fired at 1000°C for 5 min, the surface contact angle of <30° of the unmodified, uncoated
wall tile changed to 70° of the unmodified but coated tile, and to the superhydrophobic 145° of the
Zn metal modified and coated tile heat treated at 1000°C. The antimicrobial tests indicated that the
bacterial activity (cfu/mL) with Staphylococcus aureus of the unmodified but coated surface
increased 15.5 folds while of the Zn modified and coated surface decreased by 99.68%, and with
Pseudomonas aeruginosa of the unmodified but coated surface increased 1.17 folds while of the Zn
modified and coated surface decreased by 86.7% as compared to the unmodified, uncoated surfaces.
The increase of the hydrophobicity and the decrease in the antimicrobial activity of the Zn metal
powder modified glaze compositions were attributed to the formation of willemite (2Zn0.SiO,)
crystals generating a nano-patterned surface topography as detected by XRD and SEM-EDX.

162



TRANSILVANIA BRAMAT 2017

i i 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING
UnlverSlty of Brasov 9 - 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering -Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society = ASR

IV.PO.1
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Abstract: Among all renewable energy sources such as wind, geothermal, tidal, solar energy has
undeniable advantages: it is clean, free, safe, omnipresent and abundant. The core objective of our
research is to sinter CaTiO;, SrTiO;, BaTiO; perovskite ceramics in horizontal solar furnace using
concentrated solar energy, which is an ecological, novel and
original process. We performed the solar sintering of
CaTiO;, SrTiOs;, BaTiO; perovskite ceramics at Plataforma
Solar de Almeria, Spain. This process takes place in a
horizontal solar furnace (SF40-40kW) [Fig.1], constituted by
a flat heliostat, a parabolic concentrator, a shutter and a
test table. The working principle of SF40 is double
: reflections : the heliostat reflects the horizontal and parallel
ks > e rays from the sun on the parabolic concentrator, which
Fig. 1. Horizontal solar furnace at PSA again reflects and concentrates them in the focus of the

parabola [1,2]. We placed the pellets of CaTiO;, SrTiO;,
BaTiO; ceramics on zirconia support and solar sintered them in the temperature range of 1000-
1100°C, between 2-60 minutes in air. Perovskite ceramic samples solar sintered in SF40 horizontal
solar furnace at 1100°C for 1 hour, resulted in well-sintered, non-porous samples with good density :
3.85 g/cm*(CaTiO3), 4.69 g/cm>(SrTiOs), 5.46 g/cm>(BaTiOs). These sintered samples were analyzed by
XRD for phases determination and ferroelectric measurements as remanent polarization (Pr) and
coercitive field (Ec) were carried out. The XRD patterns show that was obtained single phases of
SrTiO; and BaTiO; respectively. In case of BaTiO; was obtained Pr=6.317 uC/cm?” and Ec=1.947 kV/cm.
The effect of processing parameters on microstructure and dielectric properties were investigated
and will be presented.

"
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IV.PO.2

NANOCOMPOSITES THIN LAYERS
FOR DENTAL IMPLANTS FUNCTIONALIZATION,
OBTAINED BY ADVANCED LASER DEPOSITION TECHNIQUES

. Floroian~, M. Badea", D. Calaver-, C. Ristoscu”, N. Mihailescu®, I. Negut®, M. Moscatelli*,
L. Floroian®, M. Badea®, D. Calaver’, C. Ri 2 N. Mihailescu?, I. Negut?, M. M IIi?
N. Pastori3, G. Candiani3, R. Chiesa3, I.N. Mihailescu?

! Transilvania University of Brasov, 29 Eroilor Blvd, 500036, Brasov, Romania
? National Institute for Lasers, Plasma and Radiation Physics, Mdgurele, Romania
3 politecnico di Milano, 7 Via Mancinelli, 20131, Milano, Italy,
e-mail: lauraf@unitbv.ro

Keywords: nanocomposites thin layers, dental implants, laser deposition techniques

Abstract: This work goal is the smart functionalization of dental implants by their covering with
nanocomposites layers with complementary properties, in order to remove the problems that arise
when introduce such an implant in the human body. We report on the transfer of novel polymer-
antibiotic-bioactive glass composites by matrix-assisted pulsed laser evaporation to uniform thin
layers onto stainless steel implant surfaces. The targets were prepared by freezing in liquid nitrogen
of mixtures containing polymer and antibiotic reinforced with bioglass powders. The cryogenic
targets were submitted to multipulse ablation with an UV KrF* (A=248 nm, T ~ 25 ns) excimer laser
source. Glow discharge optical emmision spectroscopy analyses, FTIR and UV-VIS analyses of surface
emphasise the multiple advantages of these coatings which would allow to halt any leakage of metal
and metal oxides to the biological fluids and eventually to inner organs, to speed up the
osseointegration , to exert antimicrobial effects and possible to decrease the implant price.

Acknowledgements: We hereby acknowledge the structural founds project PRO-DD (POS-CCE,
0.2.2.1.,, ID 123, SMIS 2637, ctr. No 11/2009) for providing the infrastructure used in this work and
also PED 2016
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IV.PO.3

ADHESION CHARACTERISATION OF COMPLEX CERAMICS THIN LAYERS
DEPOSITED ON METALLIC SUBSTRATE

C. FIoreal, C. Bejinariul, C. Savinl, B. Istratez, M. Bencheaz, Ramona Cimpoesul*
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Abstract: There was obtained superficial layer of ceramic (made of complex oxides 80% yttrium oxide
stabilized zirconium Zr0,/8%Y20; (Metco 204B-NS) and 20% alumina Al,O; (Metco 105SFP)) by
plasma jet deposition at a temperature of 12000°C of particles, on substrates of iron FC250. The
layers were obtained by five successive passages (60 um thick) on samples with different surface
roughness and different processed (0.34, 2.47 si 4.25 um). For the analysis of the adhesion of
ceramic layers to the substrate scratch tests were carried out and the traces analyzed by scanning
electron microscopy (SEM 2D and 3D), chemical analysis EDS, and profilometry.

In conclusion, it was obtained compact layers on the samples 2 and 3 with micro-cracks on the
surface due to thermal gradient that occurs between the layers deposited during the five passes.
Regarding the resistance, the sample with the higher roughness (sample 3) resisted most to
exfoliation the layer (15 N) in contrast to the sample 2 of 14N and only 10N for the polished sample.
It can be concluded that there is a dependency between the surface roughness and the thickness of
layer deposited. Scratch marks presents no cracks, pores or adjacent exfoliation. The results show
that the technique is suitable for obtaining thin layers of ceramic materials with a very good control
of the thickness, very good adhesion to the substrate and a direct relationship between surface
roughness and the quality of deposited layer.

Selective references:
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COMPARATIVE STUDY OF THE ADHESION OF TI-ME (ME = AL, CU, AG, AU)
THIN FILMS ON POLYMERIC SUBSTRATES, AIMING BIOMEDICAL
APPLICATIONS

B. Freitas; C. Lopes; A. Ferreira; M.S. Rodrigues; F. Vaz*
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e-mail: fvaz@fisica.uminho.pt

Keywords: Ti-Me thin films, adhesion, biomedical applications

Abstract: Recent investigations in sensors for biomedical devices showed the advantages in the use
of polymeric substrates, coated with conductive and biocompatible thin 7 B
films such as titanium as bio-interfaces. Following the same research
line, for the development of new thin film systems with improved
capabilities, titanium-based thin films doped with different metals, Me,
were produced [1-2]. When combined with other metals, like Al, Cu, Ag
or Au important properties may result, such as low densities, excellent
oxidation resistance, high strength and high stiffness, which are a direct
result of the formation of intermetallic compounds [1-2].

Ti-Me intermetallic thin films, with different amounts of Me were
deposited onto polymeric substrates of polyethylene terephthalate
(PET) and polypropylene (PP) by DC magnetron sputtering, using a pure
Ti target with different amounts of Me pellets. Although, the adhesion
problems between the thin films and polymeric-based materials are
widely known, the substrate surfaces were activated/functionalized by
a set of low-pressure plasma treatments in order to increase the
interfacial adhesion. The influence of the polymer-base on the overall response of the thin film
sensor devices was studied and correlated with the main physicochemical characteristics of the
different systems produced as well as the chemical composition of each particular Ti-Me system.
Preliminary results showed that increasing the amount of the Me in the films, decrease the crack
density (Fig.1a and 1b), which is directly related with the shear strength and therefore with the films
adhesion.

Selective references:

1. C. Lopes, TiAgx thin films for lower limb prosthesis pressure sensors: Effect of composition and structural
changes on the electrical and thermal response of the films, Applied Surface Science 285 (2013) 10-18.

2. C. Lopes, Multifunctional Ti-Me (Me=Al, Cu) thin film systems for biomedical sensing devices, Vacuum 122
(2015) 353-359.
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IV.PO.5

ANTIFUNGAL PROPERTIES OF MAGNETRON SPUTTERED ZINC OXIDE THIN
FILMS

D. Costal'z, J. Borgesl, M. F. Motaz, P. Sampaioz, F.Vaz
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Keywords: ZnO thin films, antimicrobial surfaces, magnetron sputtering

Abstract: Disease outbreaks from food origin can cause a great socio-economic impact, due to the
increasing of infectious diseases. Along with the increasing microbial resistance, it alarms the
populations for the need of food security. Preventing these diseases rests in the cleaning and
sterilization of every surface in contact with food, during its handling and processing, which reveals
to be expensive and time consuming. The need of greater security at the industrial level leads
researchers to the study of new methods to prevent contamination. Fungal food contamination is a
serious problem since fungi produce mycotoxins that are versatile and a powerful cause of diseases.
Previous works had shown that ZnO thin films, produced by means of magnetron sputtering, have
antimicrobial properties, when tested against Escherichia coli, hampering the bacterial replication.

In this work, different sets of ZnO thin films with different thicknesses and/or chemical compositions
were deposited by reactive DC magnetron sputtering and tested for antifungal properties against a
pathogenic fungus, Candida albicans. The yeast was cultured in liquid media on top of the thin films,
in order to evaluate its growth capacity. The oxidative stress induced by the ZnO was also evaluated
by determining yeast cell membrane integrity and mitochondrial enzymatic activity by flow
cytometry. Results showed that for the film sets with thickness higher than 350nm, a decrease in the
cellular growth was observed, supported by a decrease in enzymatic activity. These results showed
that is of great interest to continue the study and development of these thin films by a variety of
fungi testing food contaminant such as Fusaria, Trichothecium, Cephalosporium, etc. that
contaminate grains and produce illness with symptoms such as vomiting, diarrhea, headaches, chills,
dizziness, and blurred vision. In addition, with these promising results we may also develop this type
of thin films to be used in different areas beside the food industry, to help preventing unwanted
contaminations and also to reduce the costs of cleaning and sterilization of surfaces and materials.

Selective references:
1. P. Carvalho, et al. "Influence of thickness and coatings morphology in the antimicrobial performance of zinc
oxide coatings" Applied surface science 307 (2014): 548-557.

Acknowledgements: This work was supported by the Portuguese Foundation for Science and
Technology (FCT) in the framework of the Strategic Funding UID/FIS/04650/2013 and
UID/BIA/04050/2013 (POCI-01-0145-FEDER-007569)

167



TRANSILVANIA BRAMAT 2017

i i 10TH INTERNATIONAL CONFERENCE ON MATERIALS SCIENCE & ENGINEERING
UnlverS|ty of Brasov 9 - 11 MARCH 2017, BRASOV, ROMANIA

Organized by: Faculty of Materials Science and Engineering -Transilvania University of Brasov
Supporting Organizations:Academy of Technical Sciences of Romania— ASTR, Romanian Association of Heat treatment and Surface
engineering — ATTIS, Romanian Foundry Technical Association — ATTR, Romanian Welding Society = ASR

IV.PO.6

THIN FILMS COMPOSED OF METALLIC NANOPARTICLES (AU, AG) DISPERSED
IN ALN MATRIX: INFLUENCE OF METAL CONCENTRATION AND THERMAL
ANNEALING ON THE PLASMONIC ABSORPTION BAND
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Keywords: Thin Films; Noble Nanoparticles; AIN matrix; Localized Surface Plasmon Resonance.

Abstract: Nanocomposite thin films with plasmonic nanoparticles, such as Au or Ag, embedded in a
dielectric matrix, have been receiving special attention in a wide range of technological applications,
namely in plasmonic sensing (e. g. detection of gas molecules or biological agents), due to their
unique optical properties. Most of these applications are based on Localized Surface Plasmon
Resonance (LSPR) effect which is regulated by the geometric characteristics (distribution, size and
shape) and concentration of the plasmonic nanoparticles, as well as the dielectric environment
properties. The possibility of using AIN as a host matrix for LSPR thin films and how metallic
nanoparticles concentration and distributions influence their optical response will be discussed in
this presentation. Thin films of Au,Ag/AIN were deposited by reactive DC magnetron sputtering and
submitted to annealing treatments at different temperatures in order to promote nanoparticles’
formation with different size distributions throughout the AIN matrix. Thin films with different Au or
Ag concentrations were prepared and characterized by different techniques. It was observed that the
concentration and size distributions of metallic nanoparticles promoted by thermal annealing
influence the plasmonic behaviour of the thin films, and they might present tuneable LSPR resonance
peaks in the visible range and different absorption band characteristics.
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IV.PO.7

THE EFFECT OF IRON ON THE CORROSION OF AITiNiCu AND AITiNiCuFe EQUI-
MOLAR COMPOSITION HIGH ENTROPY ALLOYS
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Abstract: The AITiNiCu (FeQ) AITiNiCuFel5 (Fel5) and AlITiNiCuFe20 (Fe20) high entropy alloys were
prepared by induction melting method. Immersion tests and potentiodynamic polarization
measurements were conducted in 1M
sulfuric acid solution (H,SO,) at room
temperature to investigate the
corrosion behavior of FeO, Fel5 and
Fe20. The microstructures of alloys were
investigated by X-ray diffractometry and
scanning electron microscopy. The
results show that the alloys display very
good general corrosion resistance
because the alloys surface make it easy
to form protective film (Al,O; and TiO,).

Fig. 1. Surface appearances of Fel5 alloy before (left)
and after (right) immersion test in 1M H,SO, solution.
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INCREASING WEAR RESISTANCE OF POWER STEERING PUMP CAM USING
NI-CR-FE AND NI-CR-B-SI-FE COATINGS
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analysis

Abstract: Thermal depositions are very wide spread in the industry of coating techniques. The
materials used as coatings for several applications must have the ability to produce a stable, slow-
growing surface coating, in order to provide good service behavior. This paper presents a method to
increase the wear resistance of steering pump cam, strongly stressed having premature wear effects.
The method that the authors use is atmospheric plasma deposition with Ni-Cr-Fe and Ni-Cr-B-Si-Fe
powders on steel substrate. It was investigated the morphology and physico-mechanical properties
(scratch and micro-indentation analysis). Results showed a comparison between those two coatings
with the metallic substrate. It has been found that the deposited coatings have an adherent, dense
and uniform layer with a typically molten morphology. By increasing the coefficient of friction we can
obtain higher wear resistance and recommend the optimum solution for further researches.
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MICROSTRUCTURAL ASPECTS OF TBC'S DEPOSITED ON INTERNAL
COMBUSTION ENGINE VALVE MATERIALS
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Abstract The discs of the intake or exhaust valves are vital organs of internal combustion engines,
being subjected to extreme operating conditions, thermal, mechanical and chemical types. One of
the goals of researches in this area is related to thermal insulation of the combustion chamber of
internal combustion engines, which could enhance their performance in operation.

In this article we analyzed the microstructural aspects of some coatings obtained from
powders with thermal barrier role on specific materials for internal combustion engines valves. There
were used as substrate samples of low alloy steels with Si and high alloyed steels with Cr, Ni and Mn.
Using the facility SPRAYWIZARD 9MCE for atmospheric plasma spraying, two types of thermal barrier
coatings were produced, from powders based on zirconia and alumina. The samples were analyzed in
terms of microstructure using the QUANTA 200 3D scanning electron microscope and the X'PERT
PROMD diffractometer. Observations were made both on the longitudinal surface of the coating in
order to evaluate it and on the cross-section to evaluate the substrate-coating interface, the
influence of deposition temperatures on the substrate and aspect/microstructure on its depth. XRD
analysis revealed a cubic structure of aluminum oxide, respectively zirconium oxide. The identified
morphology is a specific "splat" one for the ceramic coatings. Surface appearance shows tiny pores
and cracks specific to the spraying method. The resulted coatings present a significant compactness
and adherence to the substrate, which recommends them for further thermal behavior testing.
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STUDIES REGARDING THE WEAR BEHAVIOR OF THE BRAKING MECHANISM
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Abstract: During braking of any vehicle, due to the friction force created between the disc and the
pad, occurs temperature rise with negative effects on the process of slowing down the vehicle.
Braking system is subjected to a very high mechanical and thermal stress. Due to overheating brake
discs and pads, can occur deformations or cracks and the material they are made can modify its
structure. These defects lead to vibrations and noise during the braking, to reducing the friction
coefficient, respectively decrease efficiency of the braking mechanism [1].

This paper proposes a study regarding the influence of thermal stresses on the cast iron disc brake
[2], of a Dacia Logan car and a theoretical model to establish the friction temperature of surface
between the disk and the brake pads [3,4].
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