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EUROPEAN EXHIBITION OF CREATIVITY AND INNOVATION

EUROINVENT
IASI - ROMANIA

Xlth Edition, 21th - 23th May 2020

Euroinvent is a joint event promoting creativity in European context, by

displaying the contributions of consecrated schools from higher education and

academic research and also of individual inventors & researchers. The 2020

edition is organized 100% online due to COVID pandemic.

Under the auspices of EUROINVENT we organize:
1. Inventions and Research Exhibition

http://www.euroinvent.org/

2. International Conference on Innovative Research

http://www.euroinvent.org/conference

3. Technical-Scientifical, Artistic and Literary Book Salon

http.//www.euroinvent.org/events-2/book-salon/

4. European Visual Art Exhibition

http.//www.euroinvent.org/events-2/art-expo/

Event purposes:

Dissemination of research results;
partnerships and agreements;

Creating and developing new research ideas;
Technology transfer;

Implementation of inventions,

Scientific recognition.

The exhibition welcomes you to display inventions (patented in the last 7

years or have patent application number). A special section is held for innovative

projects.

EUROINVENT International Conference on Innovative Research (ICIR) will

bring together leading researchers, engineers and scientists will present actual

research results in the field of Materials Science and Engineering.

euroinvent@yahoo.com


http://www.euroinvent.org/
http://www.euroinvent.org/conference
http://www.euroinvent.org/events-2/book-salon/
mailto:euroinvent@yahoo.com
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Foreword

This volume contains the information of the ICIR Euroinvent 2020
Conference and the abstracts of selected peer-reviewed papers. The event was
held on-line in lasi, Roméania from 21° to 22" of May 2020.

The ICIR Conference is organized under the auspices of EUROINVENT.
Euroinvent is a joint event promoting creativity in a European context, by
displaying the contributions of consecrated schools from higher education and
academic research and also of individual inventors and researchers.

The EUROINVENT International Conference on Innovative Research (ICIR)
brings together leading researchers, engineers and scientists who will present
actual research results in the field of Materials Science and Engineering.

The conference aims to provide a high level international forum for
researchers, engineers and scientists to present their new advances and research
results in the field of materials science and engineering.

The volume covers all the aspects of materials science, from synthesis and
characterization of materials to procedures and technologies for materials
engineering, as well as materials application and their involvement in the life
sciences.

All the papers have been reviewed by two expert referees in their relevant
topic disciplines. The papers selected for the volume depended on their quality
and relevancy to the conference.

The editors hope that this volume will provide the reader a broad overview
of the latest advances in the field of materials science and engineering, and that
they will be a valuable references source for further research.

The editors would like to express their sincere appreciations and thanks to
all the committee members of the ICIR 2020 for their tremendous efforts. Thanks
also to IOP Conference Series for producing the volume with full articles.

Finally, the editors would like to thank all the authors for their contribution
to this valuable volume.
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PROGRAM
DAY 1- THURSDAY MAY 21

10.00 | ICIR Opening Ceremony
KEYNOTE SPEAKER SESSION
10.15 Keynote Speaker — Joseph KOST
' Nanoparticles and Ultrasound for Targeted Therapies
Keynote Speaker — Mohd Arif Anuar Mohd SALLEH
10.45 Recent Studies on the Influence of Substrates and Microalloying Additions on
the Primary Intermetallic Growth of Pb-Free Solder Joints
SESSION 1
Titu Aurel - Mihail, Pop Alina-Bianca - CNC End Milling Process Parameters by using
11.15 :
Taguchi and Anova Methods
Attila Zsolt KENEZ - Effect of Surface Cleaning Methods on Seam Quality of Laser Beam
11.30 - -
Welded Mixed Joints
11.45 Laura HROSTEA - Improving the Photovoltaic Performance of PBDB-T-SF Thin Films by
’ Chemical Sensitization
Romisuhani AHMAD - Comparison Study on Microstructure Properties of Kaolin Based
12.00 Geopolymer Ceramics with Addition of UHMWPE under Different Sintering
Condition
Constantin BEIU - The Influence of Thermal Factors on the Protection Characteristics of
12.15 . -
Electro-Insulating Materials
Warid Wazien Ahmad ZAILANI - Effect of Iron Oxide (Fe203) on the Properties of Fly
12.30
Ash Based Geopolymer
12.45 | luliana COCEAN - Laser induced intensified coating with Reactive Blue 21 on hemp fibers
BREAK — INDIVIDUAL LUNCH
INVITED SPEAKER SESSION 1
15.00 Invited Speaker — Hanaa HACHIMI
) Hybridization of Bio-Inspired Metaheuristics for Optimization Applications
SESSION 2
15.20 Titu Aurel - Mihail, Pop Alina-Bianca - CNC End Milling Process Parameters - The
' Relationship Between the Cutting Process Parameters and the Surface Roughness ..
15.35 Irina-Elena CIOBOTARU - Improvement of microplastics separation from synthetic
' samples — a key step for their analysis
Briadut Alexandru IONESCU - A Review Regarding the Use of Natural and Industrial By-
15.50 . - ;
products in the Production of Geopolymer Binders
16.05 Florina-Diana DUMITRU - Assessing the contamination of the Dambovita River through
' heavy metal indices
16.20 Elvira GREBE_NISAN - Ipfluence of Tioz Nanoparticles on the Performance of
’ Cementitious Materials — Experimental Results
16.35 Cornelia BAERA - Development of cement-based materials enriched with polymeric coated
' reactive grains as long term promoter of matrix continuous hydration
16.50 Stefan-Corneliu STOICA - Reducing power consumption in smart monitoring systems with
’ BLE wireless protocol
Marcin NABIALEK - Magnetic properties of composites based on amorphous iron alloys
17.05 produced with the use of a non-magnetic binder and covered with high temperature

varnish

End of Conference Day
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PROGRAM

10.00 | Start of second day of the Conference

INVITED SPEAKER SESSION 2
Invited Speaker — Tiinde Anna KOVACS
10.00 The Microstructure Changing As A Function Of The Electroacoustic Effect
Under Ultrasonic Welding Process
Invited Speaker — Shayfull Zamree Abd RAHIM
10.20 Potential of Metal Epoxy Composite (MEC) as Hybrid Mold Insert in Rapid
Tooling Application

SESSION 3

10.40 | Rodica-Mariana ION - Instrumental techniques for architectural heritage materials

10.55 Wan Mastura WAN IBRAHIM - The Effects of Solid to Liquid Ratio on Fly Ash-Based
' Lightweight Geopolymer

11.10 | luliana COCEAN - Landfill waste fire effects over town areas under rain waters

Nur Syahirah Mohamad Zaimi - Void Distributions in Sn-3.0Ag-0.5Cu (SAC305)

11.25 Composite Lead Free Solder Subjected to Thermal Ageing Using Acoustic

Micro Imaging Technique
Alexandru COCEAN - Copper sulfate pentahydrate target behavior during pulsed laser

LY deposition to produce dichroic coatings for beam splitters
Adrian Lazarescu - Experimental Investigation on the Development Geopolymer Paving
11.55 . . .
Blocks Using Romanian Local Raw Materials
12.10 Oleksandr IVASHKO - A model of the functional organization of an art-cluster based on
' a revitalized industrial enterprise
Anamaria Catilina MIRCEA - Designing Concrete with Self-Healing Properties Using
12.25 . " .
Engineered Cementitious Composites as a Model
Bianca lulia CIUBOTARU - Comparative study on the characteristics of silicone
12.40 - : . . .
synthetic elastomers used in dental impression techniques
1255 Luminita SCRIPCARIU - On the Security of the Software Defined Network Used by a
' Smart City
13.10 Andra-Teodora NEDELCU - Oceanographic research and recordings made on the

north-west coast of the black sea

POSTER SESSION
available at:
http://www.euroinvent.org/conference/program/poster-session/
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THE ,GHEORGHE ASACHI” TECHNICAL UNIVERSITY OF IASI
Faculty of Materials Science and Engineering

The “Gheorghe Asachi” University of lasi is an excellent choice for the highschool
graduates, who wish to embrace a carrier in the attractive field of engineering. The eleven
faculties of the university are well equipped and have renowned specialists.

The Faculty of Materials Science and Engineering at the "Gheorghe Asachi" Technical
University of lasi has the mission to train specialists for the materials engineering,
mechanical engineering and industrial engineering fields, through a 4-year programme
(B.Sc.), Master Courses and Ph.D. Programmes. Also, our faculty is involved in the scientific
research programmes, as well as in life-long education programmes for professionals that
wish to extend their expertise. Besides the formative activity, research in various fields,
focused to multi-disciplinary national and international co-operation is highly valued.

Contact:
Blvd D. Mangeron 41A,
RO - 700050, lasi, Romania

1A S ] Tel: +40.232. 230009
web: www.sim.tuiasi.ro

ROMANIAN INVENTORS FORUM

Romanian Inventors Forum (FIR), as a professional association of dialog and
representation, has the purpose to support, stimulate, develop and valorize the
scientifically, technically and artistically creativity. Under the aegis of FIR, Romanian
Inventors have participated at more than 50 World Invention Exhibitions, where their
creations have been awarded with orders, prizes and medals. The performance of Romanian
inventics is renowned in the whole world, that is the reason why FIR became member in
different international clubs, associations and federations, with special contributions.

A Contact:
Str. Sf. P.Movila 3, L11, 11l/3
RO - 700089, lasi, Romania
Tel: +40.745.438604,
e-mail: euroinvent@yahoo.com

ROMANIA web: www.afir.org.ro


http://www.sim.tuiasi.ro/

ICIR 2020 lasi, 215--22"d of May 2020

@ UNIVERSITI
A MALAYSIA
U :MAP PERLIS

Universiti Malaysia Perlis (UniMAP) is Malaysia's 17t public institution of higher learning. It
was approved by the Malaysian Cabinet on May 2001. Originally known as Kolej Universiti
Kejuruteraa Utara Malaysia (KUKUM), or Northern Malaysia University College of
Engineering, it was renamed as Universiti Malaysia Perlis (UniMAP) in February 2007. The
first intake consisted of 116 engineering students who started classes on June 2002.
Currently, UniMAP has approximately 15,000 students and a workforce of more than 1,900
academic and non-academic staff members. It offers 21 undergraduate programs that lead
to Bachelor in Engineering, one undergraduate programs that leads to an Engineering

& EUROINVENT International Conference on Innovative Research
©7"EURO

Technology degree and two undergraduate programs that lead to a Bachelor in Business.
We also offer six Diploma in Engineering programs and 13 postgraduate programs that lead
to the Master of Science in Engineering and PhD degrees.

Qe

eoGTeo

TI MALAYSIA PERLIS

Center of Excellence Geopolymer & Green Technology (CEGeoGTech) lead by Vice
Chancellor Universiti  Malaysia Perlis (UniMAP), Professor. Dr. Kamarudin Hussin.
CEGeoGTech located at the School of Materials Engineering, Kompleks Pusat Pengajian
Jejawi 2, Taman Muhibbah, 02600 Arau, Perlis. CEGeoGTech has been established on July
2011 with the intention to induce innovation in green material technology among
researchers in Universiti Malaysia Perlis. CEGeoGTech are able combining their expertise
and skills in various fields to support the academic structure in the generation of human
capital that contributes to the development of high quality research. This center also can
become a pillar of academic activities, especially regarding research, development and
innovation. CEGeoGTech have 8 fields of research includes:

e  Geopolymer

e  Polymer Recycling

e  Electronic Materials

. Ceramic

e  Electrochemistry Materials & Metallurgy

e  Environmental

e  Manufacturing and Design

e GreenlCT
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Laboratory of Scientific Investigation and Cultural Heritage Conservation
ARHEOINVEST Platform, Alexandru loan Cuza University of lasi
»Alexandru loan Cuza” UNIVERSITY OF IASI

The Alexandru loan Cuza University of lasi is the oldest higher education
institution in Romania. Since 1860, the university has been carrying on a tradition
of excellence and innovation in the fields of education and research. With over
38.000 students and 800 academic staff, the university enjoys a high prestige at
national and international level and cooperates with over 250 universities world-
wide. The Alexandru loan Cuza University became the first student-centered
university in Romania, once the Bologna Process was put into practice. Research at
our university is top level. For the second year in a row, the University is placed
first in the national research ranking. Striving for excellence, the university takes
unique initiatives to stimulate research quality, to encourage dynamic and creative
education and to attract the best students to academic life.

Platform of Training and Interdisciplinary Research in Archaeology involves
Faculty of History, Faculty of Geography and Geology, Faculty of Biology and
Faculty of Physics, opening new research lines in the field of materials and beyond.

Contact:
Blvd. Carol I no. 11,
Corp G demisol
RO - 700506, lasi, Romania
Tel/fax: +40.232.201 662,
e-mail: ion.sandu@uaic.ro
web: www.uaic.ro

11
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INVENT

IOP Conference Series

IOP Publishing provides a range of journals, ebooks, magazines, conference
proceedings and websites for the scientific community. These products and
services enable researchers and research organisations to reach the widest
possible audience for their research. We combine the culture of a learned society
with global reach and highly efficient and effective publishing systems and
processes. With offices in the UK, US, China and Japan, and staff in many other
locations including Mexico and Sydney, we serve researchers in the physical and
related sciences in all parts of the world.

IOP Conference Series: Materials Science and Engineering

Abstracted In

IOP Conference Series: Materials Science and Engineering (MSE)

+« Conference Proceedings Citation Index — Science (CPCIS)
(Thomson Reuters, Web of Science)

« Scopus

« Compendex

« Inspec

« INIS (International Nuclear Information System)
« Chemical Abstracts

s« MASA Astrophysics Data System

« Polymer Library

http://iopscience.iop.org/1757-899X/
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Keynote Speaker

Joseph KOST, PhD

Professor
Ben-Gurion University of the Negev (BGU)

Joseph Kost D.Sc. is University Distinguished Professor, he holds The Abraham and Bessie
Zacks Chair in Biomedical Engineering, and was the Dean of the Faculty of Engineering
Sciences at Ben-Gurion University of the Negev (BGU). Kost completed his undergraduate
and graduate degrees in Chemical Engineering at the Technion, Israel Institute of
Technology, before earning a doctorate in Biomedical Engineering at the same institution.
Later he also earned an M.B.A. from BGU’s Department of Management. He is a Fellow of
the American Institute for Medical and Biological Engineering, an International Member of
the United States National Academy of Engineering (NAE), an Honorary Fellow of the Israel
Institute of Chemical Engineers, a Member of the Controlled Release Society College of
Fellows, Doctor Honoris Causa, Transilvania University of Brasov, Romania and a Member of
the Israel Academy of Sciences and Humanities. Co-author of 154 publications 64 patents
and patents publications, with 13240 citations and h-index of 58. His research interests are
in the field of biomedical engineering, biomaterials science, controlled drug delivery, gene
therapy and ultrasound.

NANOPARTICLES AND ULTRASOUND FOR TARGETED THERAPIES

The targeted drug delivery and gene therapy through natural biodegradable nanoparticles is
an area of major interest in the field of nanotechnology and pharmaceuticals. The
nanoparticles used consist of different biodegradable materials such as natural or synthetic
polymers, lipids, or metals. The specific cell targeting is of utmost importance in gene
therapy where the main goal is the development of efficient, non-toxic gene carriers that
can condense and deliver foreign genetic materials into specific cell types. Viral and non-
viral carriers have been developed and some already have been approved for cancer and
blindness. Still in many studies, the transfection efficiency is too low due to biological
barriers in the transfection process. 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 targeting tool and its effect
on extra and intra cellular transport would be discussed.

13
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Keynote Speaker

Mohd Arif Anuar Mohd SALLEH, PhD

Associate. Professor
Universiti Malaysia Perlis (UniMAP)

Ir Dr Mohd Arif Anuar Mohd Salleh received his PhD from the University of Queensland,
Australia in the field of materials engineering focusing on light metal alloys specifically in the
development of solder materials. He is currently the President of Tin Solder Technology
Researchers Malaysia under the Tin Board (Research and Development), Malaysia. He is
currently an Associate Professor and holds the Deputy Dean (Academic and Research) post
at the School of Materials Engineering — Universiti Malaysia Perlis and was previously the
Deputy Director at the Research Management and Innovation Centre (RMIC). He has
experience working and lecturing in the electronic packaging materials field. Before joining
Universiti Malaysia Perlis he was a Failure Analysis Engineer at Intel Malaysia. He worked as
part time research officer for a few research projects on solder materials development at
the University of Queensland Australia (2013-2014) and at Imperial College London (2015).
Since 2010 as an academician, he published more than 140 peer reviewed journals majorly
in the area of solder materials and also serves as an editorial board for several leading
journals. His current google scholar H-Index is 14 with more than 500 citations. Besides that,
since 2010, as a Principle Investigator he received 12 international and industrial research
funding projects worth RM3 million and received more than 10 national research funding
projects worth RM600K. In 2019, he was appointed as a chief research evaluator for the Tin
Industry (Research and Development) Board Malaysia Industrial Research Grant. He was a
visiting professor at Universitiy of Ubudiyah Indonesia, visiting research fellow at Gheorge
Asachi Technical University of lasi, Romania and research advisor to Makassar State
University, Indonesia.

RECENT STUDIES ON THE INFLUENCE OF SUBSTRATES AND MICROALLOYING ADDITIONS ON
THE PRIMARY INTERMETALLIC GROWTH OF PB-FREE SOLDER JOINTS

The research is focused on the influence of several substrates and microalloying additions
on the microstructure of lead-free solder joints. The microstructure were mainly analysed
using in-situ synchrotron imaging coupled with conventional microstructure observation
techniques. Growth kinetics of primary intermetallics in the solder joints were also analysed
and compared. Results shows that the substrate plays a significant role in the
microstructure development in a Pb-free solder joint and consequently effects the joint
strength.

14
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Invited Speaker
Tiinde Anna KOVACS, PhD

Associate Professor
Department of Materials Technology,
Obuda University, HUNGARY

Dr Kovécs is an Associate Professor in the Department of Materials Technology of the Obuda
University, Hungary. Member of the editorial board of the Acta Materialia Transylvania. Co-
author of 109 publications with around 150 citations. Her research interests are in the field of
the materials science and technologies, special welding processes (ultrasonic and explosive
welding) affected phase transformation of metals, and research interest of the impact load
resistance composite materials.

THE MICROSTRUCTURE CHANGING AS A FUNCTION OF THE ELECTROACOUSTIC
EFFECT UNDER ULTRASONIC WELDING PROCESS

The ultrasonic welding is a new useful joining technology. The physical base of this
technology is the electroacoustic effect in the metal crystal structure. The ultrasound,
high-frequency vibration transmit energy to the crystal structure. During ultrasonic
welding, the metal effected by pressure caused plastic deformation, high-frequency
vibration and the vibration amplitude limited friction. These effects establish a metallic
joint between the metal sheets. Even that the friction and electroacoustic energy input
result is dynamic recrystallization and under grains refinement a softening in the welded
joint. The ultrasound effect in the microstructure as a function of the process parameters
is not well understand and tested yet. In this research we can try to find some
relationship between these parameters and the results microstructure and mechanical
parameters of the welded joint.

To understand this process is very important one side understand the physical effects
and another side to optimize the welding parameters for industrial application.

15
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Invited Speaker
Hanaa HACHIMI, Dr.

Associate Professor
Department of Mathematics and Computer Science

Sultan Moulay Slimane University of Beni Mellal, MOROCCO

Prof. Dr. Hanaa Hachimi, Ph.D in Applied Mathematics & Computer Science and a Ph.D
in Mechanics & Systems Reliability, Secretary General of Sultan Moulay Slimane
University in Bni Melal. President of the Moroccan Society of Engineering Sciences and
Technology (MSEST). | am Associate Professor at the lbn Tofail University, in the
National School of Applied Sciences ENSA in Kenitra. | am affiliated to the Systems
Engineering Laboratory, precisely at the BOSS team Big Data, Optimization, Service and
Security. | am the responsible and coordinator of the courses: Operational Research,
Graph Theory, Statistics, Probability, Reliability and Scientific Computing.

HYBRIDIZATION OF BIO-INSPIRED METAHEURISTICS
FOR OPTIMIZATION APPLICATIONS

The Optimization is a branch of applied mathematics that derives from operational
research, it occupies an indispensable place for the modeling of problems in the
engineering sciences sector, namely: electronics, mechanics, hydraulics or also
industry. So, I’'m interested on optimization because optimization is the most thing that
we use and do all on our life daily, and | focus my research on heuristic algorithms, in
fact the optimization is ubiquitous logistics chain, finance, hydraulics, aeronautics or
other, it is a broad area of mathematics that is part of the decision support tool.
Optimization is based on methods either exact or heuristic as evolutionary algorithms,
for my scientific research | focus on bio inspired metaheuristics, such as the genetic
algorithm, cuckoo search, fire fly and others that we will discover together later. And
the choice of these algorithms based on that every algorithm has four fundamental
characteristics, the complexity, the reliability and the robustness, and without
forgetting the time of computation, this choice returns to the easy implementation of
the algorithms under MATLAB, the robustness like as the absorption of several
variables less computation time, the reliability gives better solutions even if one
changes of field of application. So, in this talk | share with you some algorithms inspired
by nature, and how can we make hybridization to minimize the time of computation or
also to improve the fitness function. Finally, | give some engineering applications using
heuristic algorithms.
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Invited Speaker
Shayfull Zamree Abd RAHIM, PhD, PEng

Associate Professor
School of Manufacturing Engineering,
Universiti Malaysia Perlis, MALAYSIA

Ir. Dr. Shayfull Zamree Bin Abd Rahim is an Associate Professor at School of
Manufacturing Engineering, Universiti Malaysia Perlis, Malaysia. He is also a corporate
member of The Institution of Engineers, Malaysia (IEM). He has published 159 articles
with 602 citations and h-index of 16. His research interest is in materials processing,
injection moulding, optimization and product design engineering.

POTENTIAL OF METAL EPOXY COMPOSITE (MEC) AS HYBRID MOLD
INSERT IN RAPID TOOLING APPLICATION

Recent years have shown such overwhelming uses of rapid tooling (RT) and Additive
Manufacturing (AM) technologies in various field of industries. Various types of
prototypes have been researched especially in the area of new product development.
This research aims to develop a hybrid mold insert to increase the speed of tooling
development and performance. An extensive review on the suitable development
approach of a hybrid mold insert, material preparation and the filler effect on physical
and mechanical properties have been conducted. Latest research indicates that it is
feasible to develop a hybrid material using the combination of different shapes/sizes of
filler particles. It is expected that this approach can improve the compressive strength
and thermal conductivity, and consequently the hybrid mold performance (cooling time
and number of cycle) will be increased. Research works in RT for hybrid mold insert are
still lacking as compared to the conventional manufacturing technology. One of the
significant limitations is on identifying the right method to improve physical and
mechanical properties due to its limited type, size and shape of materials. A new
formulation of metal epoxy composite materials for the hybrid mold insert in injection
molding application and rapid tooling for non-metal products will also be investigated.

17
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SYNTHESIS AND

CHARACTERIZATION
OF MATERIALS
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The Relationship Between the Cutting
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Abstract. The purpose of this paper is to identify based on the composite
central factorial experiment, the quantitative relationships between the
cutting process parameters (cutting speed, cutting depth and feed per tooth)
and the arithmetic mean deviation of the surface profile, describing the
system studied in any point of the chosen experimental domain. The
coefficients of these equations represent the influence of the variables on the
response. The analysis of the variance ANOVA is focused on estimating the
different types of variability of the response and the estimations made with
the Fisher test. The Fisher test, tests the significance of the coefficients of
the regression equation, by comparing the ratio of two variants. This test
shows the probability that there is a statistical difference between them or
not. In any case, the experimental results are associated with experimental
errors. Finally, based on the mathematical model, the arithmetic mean
deviation of the surface profile Ra, will be determined and compared with the
experimental results.

Keywords: cutting process parameters, surface roughness, end-milling
process, aluminum, central composite factorial experiment, variance analysis.
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Abstract. The laser beam welding is suitable for welding of different quality
metallic materials, in this case powder metallurgy drill bit segments and thin-
walled steel tubes to form a mixed joint. Laser welded joints are influenced
by process parameters (e.g. laser beam power, feed rate, focus position,
shielding gas composition) and other settings (e.g. distance between
surfaces to be welded, surface cleanliness). In this article, we report a series
of experiments using a Trumpf TruDisk 4002 (up to 4.0 kW power, 1.03 ym
wavelength) welded to a 3.5 +0.2 mm wide, Astaloy-M0=99.8% + Graphite
powder=0.2% chemical composition segment with 2+0.15 mm wall thickness
1.0308 material quality steel tube. Prior to welding, the surfaces were
cleaned by various mechanical, chemical and other methods and examined
for changes in the laser beam near the surface and in the entire weld cross-
section. Changes in seam geometry, microstructure and hardness were
analyzed.

Keywords: laser beam welding, drill bit segment, steel tube, material testing,
surface cleaning.
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Abstract. For medical and dental individual implants are made by additive
technology. The patient-specific usable implant material is the Ti alloy
(Grade 23). The used 3D printer do LMF (Laser Metal Fusion) process and
melts the metal particle by the laser layer by layer. Individual implants thus
produced include, but are not limited for cortical support subperiosteal
implants. It is also suitable for restoring patients' chewing ability in cases
where traditional bone replacement and implantation techniques are no
longer possible. Surface treatment of implants affects mechanical strength,
aesthetic and osseointegration properties [1]. Of these, our study
investigates the mechanical strength properties of plasma nitride surface
treatment. The plasma nitrided 3D printed biomedical Ti alloy (Ti6Al4V,
Grade 23) tribological properties were evaluated by dry sliding wear
conditions. The influence of the nitrided layer on tribological behaviour of
plasma nitrided film was studied by means of XRD, SEM, microhardness
tester, surface roughness tester and ball-cratering tribometer. The
microhardness results pointed out that the surface treatment increased the
surface hardness and reduced the plastic deformation of the alloy. The
reason for the reduction in the coefficient of friction was found to be the
formation of transfer film between the sliding surfaces. Wear rates
demonstrated that wear resistance of the treated sample increased.

Keywords: biomedical, 3D printed, surface treatment.
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Abstract. This paper reports the effect of ferric chloride (FeCl3) sensitization
on poly [(2,6 (4,8 bis (5 (2 ethylhexylthio) 4 fluorothiophen 2yl) benzo
[1,2b:4,5b] dithiophene))- alt -(5,5- (1°,3’-di-2-thienyl-5',7’-bis (2-ethylhexyl)
benzo [1’,2'c:4’,5'c’] dithiophene 4,8 dione)] (known as PBDB-T-SF) in thin
films (93 nm thick), spin-coated onto glass and ITO substrates. The optical
properties do not undergo significant changes after FeCls immersion,
polymer films exhibiting a good absorption in visible range, which slightly
decreases after sensitization. Instead, FeCls sensitization leads to a
significant decrease in resistivity, of seven orders of magnitude, comparing
to the pristine thin films, from >10% Q-cm to 10 Q:cm. This change is not
stable over time, depending on FeCls solution concentration and polymer
film thickness, but still remains remarkable after a new immersion.

Keywords: chemical sensitization, fluorinated polymer, resistivity, solar cell.
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Abstract. Urban buildings are subject to deterioration and degradation due
to the action of external factors, air pollutants, water, compounds resulting
from fuelcombustion used for heating and transportation, etc. Research on
self-cleaning cementitious materials is developing at fast pace and
contributes to the high interest in the industry in the decrease of
evnironmental pollution, which is of real interest. The aim of this paper is to
highlight the influence of the addition of TiO2 nanoparticles on the self-
cleaning ability of cementitious materials, under staining with an aqueous
solution of a rhodamine B, followed by exposures to the action of UV rays,
followed by artificial rain cycles and to determine the physico-mechanical
properties of the material, as well as the white dregree of the samples and
their self-cleaning. Based on experimental research results it can be said
that the white degree of the samples increased with the increase of the TiO2
amount in the mixtures. Several other factors such as the intensity of the UV
light also affected the self-cleaning capacity of the samples, better results
being recorded for higher UVA intensity. The TiO2 amount in the mixtures
also influences fresh and hardened state properties of the material such as
setting time, apparent density, water absorbtion and porosity of the material.
It can therefore be said that it is necessary to identify an optimal range of
TiO2 nanopraticles concentration in the cementitious matrix, in order to
obtain the maximum cumulative benefits in terms of self-cleaning capacity,
physico-mechanical properties and costs.

Keywords: self-cleaning composites, TiO2 nanoparticles, photocatalysis.
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Abstract. The purpose of the paper is to present the effect of heat accumulation
coefficient and casting temperature on the aluminium alloys’s structure in order to
obtain better mechanical properties. The solidification structure influences the
following properties: creep, ductility, fatigue strength, impact strength, mechanical
strength. The experimental data has demonstrated the major influence of the
thermal regime in the crystallization-solidification process regarding the occurrence
of the transcrystalline zone and has marked the limits in the crystal formation. In
the broad sense of the concept of directed solidification we can speak about the
means of controlling the advancement of the solid-liquid interface, as well about the
conditions for crystal growth. In a restricted sense, directed solidification refers to
the means of achieving a successive controlled solidification, in order to obtain a
product from a compact material, without micro-shrinkage. A significant factor is the
melting and casting temperature, which have a strong influence on the
transcrystallization process and therefore on the formation of the structure in the
direction of heat transfer. The coefficient of heat transfer decreases sharply from
the initial value in the case of casting the alloys, the intensity of the heat exchange
being maximum at the beginning. It has been proved that this coefficient depends
on many factors: the presence and thickness of the superficial layers of coating;
orientation of the casting surface; duration of casting; the cooling material or the
casting material; the type of alloy and its composition; superficial tension of the
alloy; preheating of the metal shape or shape; overheating of the alloy.

Keywords: heat accumulation coefficient, solidification structure, casting
temperature, mechanical properties.
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Abstract. Copper sulfate pentahydrate (CuSO4*5H20) used as target in the
pulsed laser deposition (PLD) process led to producing thin films with
dichroic properties. The coatings were applied on glass slab and hemp
fabrics. Investigation of CuSO4+5H20 transformation during ablation and
deposition based on FTIR analysis showed that the thin film chemical
composition is a mixture of different products resulted from CuSO4*5H20
dehydration and decomposition, followed by melting and vaporization of the
CuO and recombination of the different species in the plasma of ablation.
Simulation in COMSOL of the CuSO4*5H20 laser heating anticipates the
processes and phenomena to be expected during PLD. Optical properties of
the thin films are investigated in UV-Vis as reflecting properties and by laser
induced fluorescence (LIF). Applications are considered for dichroic plate
beamsplitters [1], as well as others. With this study we determine the method
to produce dichroic coatings on glass and on hemp fabric, looking at the
same time into the mechanism that leads to the final result.

Keywords: dichroic coatings, beamsplitter, PLD, copper sulfate.
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Abstract. Emulsions, consisting of a mixture of two immiscible liquids, one
dispersed in another, with an added amphiphilic surfactant, have been
extensively used in different areas such as cosmetics, pharmaceutics,
material synthesis for new applications, for example thermal energy storage,
new cooling systems etc. The current study focuses on emulsion preparation
using a novel technique [1], namely water vapor condensation on an oil-
surfactant layer containing one or two surfactants. The method was
incompletely investigated previously, thus experiments were initiated in order
to assess the emulsion stability for different working conditions. Two
distinctive configurations were experimentally studied, one, with an
adiabatic, constant room temperature surface bottom and another one, with
a high, constant temperature bottom. A mixture of two surfactants, Tween 80
and Span 80, was used in different ratios, also, the condensation time and
the vapor flowrate were varied. The obtained emulsions stabilities were
assessed visually and also, by pH measurements, over couple of weeks time
period. The estimated average emulsion particle size was wihin the
microscale range.

Keywords: emulsions, vapor condensation, stability.
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Abstract. 4 TRIP steels were produced by use of an induction furnace with
controlled atmoshphere and vacuum, one of which having a compeltely new
chemical composition with the purpose of obtaining an increased reaction
during impact when compared to the other, already documented, steels. This
study follows the heat treatment used in order to obtain the TRIP effect in the
produced steels and the reaction that the steels exhibit when submitted to an
impact test used to simulate a car crash at approximately 60 km/h. The
preparation of the samples for both characterization and testing follow
standard procedures in terms of XRD, SEM and Optical Microscopy. The
crash-like tests were performed by using an INSTRON 9340 Ceast which
generated an impact energy of 18J. The comparisson between the different
types of TRIP steels helps to determine the best application of the purposed
steel in the automotive industry.

Keywords: transform induced plasticity, steel, impact test, microscopy,
XRD.
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Abstract. This paper is focused on obtained two catalysts such as TiO2
nanoparticles and Fes304/SiO2/TiO2 nanocomposite for adsorption and
photodegradation of methylene blue (MB) dyes from aqueous solution. The
morphology, structure and chemical proprieties of synthesized materials
were investigated by X-ray diffraction (XRD) analysis, scanning electron
microscopy (SEM), Nz adsorption-desorption isotherms and Zeta potential.
The photodegradation of methylene blue under UV light in the presence of
different synthesized catalysts was analyzed with Spectrometer UV-Vis. The
photodegradation of methylene blue was studies by focusing of photoactivity
performance of Fes04/SiO2/TiO2 in comparation with TiO2. An attempt has
been made to study the effect of process parameters through amount of the
catalysts and initial concentrations of methylene blue. In all cases was found
that the kinetics of the MB photodegradation under UV light was fitted to the
Langmuir-Hinshelwood. Even if the photodegradation study revealed that
Fes04/SiO2/TiO2 and TiO2 degraded about 90 % of methylene blue within 60
min, the magnetic nanocomposite Fes04/SiO2/TiO2 serves as better catalyst
compared with TiO2 nanoparticles. An important role in the photodegradation
of MB is adsorption characteristic of TiO2 and Fe304/SiO2/TiO2 surface. The
photocatalytic performance of Fe304/SiO2/TiO2 remained greater than TiO2
after 5 cycles of use.

Keywords: nanocomposite Fes04/SiO2/TiO2, photocatalytic — activity,
methylene blue, SEM, adsorption.

29


mailto:*cristi_pantilimon@yahoo.com

2 EUROINVENT International Conference on Innovative Research
S ICIR 2020 Tasi, 21°*-22" of May 2020

Corrosion Protection of Metallic Surfaces in
Peroxide — Surfactant Formulations

Irina Elena CHICAN?, Dana VARASTEANU", Irina
FIERASCU?, Radu Claudiu FIERASCU?, luliana-Lidia
CALANCEA?, Razvan PETRE?

!National Institute for Research and Development in Chemistry and Petrochemistry
ICECHIM-Bucharest, 202 Splaiul Independentei, 060021, Bucharest, Romania.
2Research Center for Navy Constanta, 4 Stefanita Voda, 900402, Romania.
3Scientific Research Center for CBRN Defence and Ecology — SRCCBRNDE, 225
Oltenitei Road, 041309, Bucharest, Romania.

‘dvarasteanu@yahoo.com

Abstract. Formulations containing surfactants and oxidizing agents are used
to neutralize hazardous material from surfaces where it is not wanted, in
cases of chemical aggressions [1]. The formulations act chemically through
different mechanisms on them, transforming them into inactive agents. The
role of surfactants is to solubilize the sparingly soluble chemical warfare
agents and catalyse their decontamination. In this work we evaluated the
stability of surfactants in hydrogen peroxide solutions and also performed a
study of the different types of surfactants, including amino acid-based
surfactants, and corrosion inhibitors in an aqueous solution of hydrogen
peroxide to identify the mixture that better protect the surfaces against
corrosion. Corrosion tests were performed on cast iron and aluminum
surface, evaluating the pinching, staining as well as staining color intensity of
the surface at 24 hours after the solution is deposited on the surface. Based
on the results obtained, formulations containing a system of three
surfactants and a corrosion inhibitor in an aqueous solution of hydrogen
peroxide were selected.

Keywords: surfactants, oxidizing agents, corrosion.
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Abstract. Carbon quantum dots (CQDs) are zero-dimensional, fluorescent,
carbon nanoparticles, typically less than 10nm in size. They were first
received in 2004 during the electrophoresis process. Unlike semiconductor
quantum dots, such as CdS and CdSe, carbon quantum dots are
characterized by biocompatibility and non-toxicity. As a result of these
unique properties, they are widely used in many branches of science. They
can be used in medicine for fluorescence imaging, as biosensors and drug
carriers. Moreover, they are used in optoelectronics as solar cells and
photodetectors. In this paper carbon quantum dots were synthesised with
cheap and environmentally friendly hydrothermal carbonization method.
Spectrophotometric studies were performed to demonstrate the luminescent
properties of CQDs. CQDs were found to emit green light, with a maximum
emission A = 558 nm. Using UV - VIS spectrophotometry, the maximum
absorbance was determined for a wavelength of A = 408 nm.

Keywords: carbon quantum dots, UV-VIS, hydrothermal method,
fluorescent.
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Abstract. Nowadays, nanomaterials have been used very widely, due to the
possibilities of their use in many different sciences and industry. Carbon
quantum dots (CQDs) o are a new group of carbon nanomaterials, they were
discovered in 2004. New methods for the synthesis of carbon quantum dots
have been discovered over the years. Currently, they are possible to be
obtained by low cost and green methods, without the use of toxic chemicals.
CQDs synthesis methods are divided into two main groups: bottom-up and
top-down. Bottom-up methods rely on the synthesis of CQDs from molecular
precursors, whereas top-down methods rely on breaking down larger carbon
structures. This paper focuses on obtaining CQDs by hydrothermal
carbonization method. The synthesized solution was characterized using
spectroscopies and the maximum absorbance was A = 380nm and the
maximum emission was A = 519nm. The emission wavelength is
characteristic of green light.

Keywords: Carbon quantum dots, UV-VIS, hydrothermal method,
fluorescent.
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Abstract. Al1050 Aluminum alloy samples polished electrochemically in
solution of 15% Na2COsz and 5% NasPOs4 were subjected to the anodic
oxidation process in an acid electrolyte, of 1 M H2SO4 to which 1 g / L
Al2 (SO4)x18H20 was added for the formation on their active surfaces of
aluminum oxide nanoporous layers by top-down nanotechnology method.
The applied parameters during the anodic oxidation processes were varied
in order to obtain the most uniform aluminum oxide nanoporous layers. Thus
the potential was varied between 1 V and 25 V, the duration of the oxidation
processes was between 10 minutes and 48 minutes and the stirring rate of
the electrolyte was between 0 and 700 rotations per minute. The formation of
nanoporous layers of aluminum oxide was observed when the applied
potential was between 15 V and 21 V, the duration of the anodic oxidation
process was varied between 25 and 45 minutes and the stirring rate of the
electrolyte was between 0 and 500 rpm. Too low duration and / or too low
potential caused an electrochemical polishing phenomenon to occur and the
imposition of too high potential caused dissolution of the alloy substrate.
Also, the use of a dynamic electrolyte regime produced a homogenization of
the electrolyte temperature during the anodic oxidation processes and the
growth of the aluminum oxide nanoporous layer is slowed down.XRD
diffractogram analysis reveals an increase in peak intensity corresponding to
aluminum oxide concomitantly with a decrease in peak intensity of metallic
aluminum for nanoporous aluminum oxide layers compared to the surface of
polished Al1050 electrochemically.

Keywords: Al1050 aluminum alloy, anodic oxidation processes, oxidation
potential, XRD diffractogram analysis.
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Abstract. The phosphating process is usually used to improve metals
corrosion resistance properties. In this work the carbon steel surface was
coated with a layer of phosphate based on zinc or manganese. Three types of
phosphating solutions with different substances and concentrations were used
for this process. The deposited layers were structurally characterized by
Fourier-transform infrared spectroscopy (FTIR) in order to highlight the main
compounds specific to the phosphate layers. In the same time, by means of
this analysis it is possible to confirm and evaluate the formation of coating
layer and its degree of hydration.

Keywords: carbon steel, FTIR, zinc phosphate layer, manganese phosphate
layer.
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Abstract. In this paper, the surfaces of some weakly alloyed steel specimens
were covered, by arc spraying process, with a layer of high alloyed steel:
97MXC, using core wires. The technological parameters, used to spray the
high alloy steel, were kept constant except for the stand-off distance (SOD)
which varied on three levels. The research was performed on deposits with a
thickness between 0.2-2.4 mm. The microstructure of the deposits, the
chemical composition, the physical properties of the layers were investigated
by SEM analyzes, X-ray diffraction, microhardness tests and adhesion tests.
The porosity of the deposits was determined by optical microscopy. The
adhesion of the layer to the substrate was researched by the tensile test.
Studies have shown the fact that SOD significantly influences the adhesion
and porosity of the deposits. Thus, the increase of SOD determines the
decrease of the adhesion of the layer to the substrate by approximately 21.4%,
the increase of the porosity of the deposits by approximately 14.2% and
variations up to 5% of the microhardness.

Keywords: arc spraying process, stand-off distance, adhesion.
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Abstract. Geopolymer material was used as the raw material because it
promotes the green technology. In this study, lightweight geopolymer was
produced using fly ash as raw material with the addition of alkali activation
which is mixture of sodium silicate and sodium hydroxide, foaming agent that
gives lightweight properties and finally, underwent curing process. The molarity
of sodium hydroxide (NaOH) used was fixed at 12 M while the ratio of fly ash
to alkali activator (solid to liquid) used were varied in the range of 2.0, 2.5, 3.0
and 3.5, by mass. Besides that, foaming agent (Polyoxyethylene alkyether
Sulfate) was added to the geopolymer sample to give the lightweight
properties. The samples were cured at 80 °C for 24 hours in the oven for
curing process and left at room temperature prior for testing for 7 days. The
testing of sample was conducted in this study which includes density test,
compression strength test, water absorption test and scanning electron
microstructure (SEM) test. The results obtained for optimum solid to liquid ratio
is 2.5, by mass with the optimum value of compressive strength density value.
The mechanical and physical properties of lightweight geopolymer were based
on the ASTM International Standard.

Keywords: geopolymer, lightweight, solid to liquid, foaming agent.
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Abstract. The formations of the voids in SAC305 lead free solder and
SAC305 with additions of kaolin geopolymer ceramics were studied. The
composite solders were fabricated by using powder metallurgy with microwave
sintering method. The samples were sandwiched between two copper
substrates and reflowed in a reflow oven and aged at 125°C for 0 and 7 days.
The acoustic micro imaging was used to analyse the distributions of voids in
the solder joints of SAC305 and SAC305 with additions of kaolin geopolymer
ceramics. Results shows that, rhe void in SAC305 are larger in size and
numbers as compared to SAC305 with additions of kaolin geopolymer
ceramics for both reflowed and aged conditions.

Keywords: lead free solder, thermal ageing, acoustic micro imaging.
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Abstract. To better understand the structure-mechanical properties relation of
additively fabrication of kaolin geopolymer ceramics with sintering method, a
comparison study was performed. Kaolin based geopolymer ceramics were
synthesized starting from the powders of kaolin based geopolymer, using
powder metallurgy method. Typically, the sintering method used are one step
(1200 °C — 5 min) and novel two step sintering processes (600 °C-5 min and
1200 °C - 5 min) for both kaolin based geopolymer ceramics with and without
ultra high molecular weight polyethylene were applied and compared. The
outcome revealed that there are no phase changes on the both sintering
method pattern and the two step sintering method giving a smooth surface
owing to the densification process during the preheat treatment.

Keywords: geopolymer, UHMWPE, ceramic, microstructure.
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Abstract. Geopolymer is an attractive construction binder owing to its ability to
improve the properties of the concrete and preserves the environment from the
high CO2 emission. Geopolymer technology will convert the potrential
hazardous industrial waste such as fly ash into valuable construction materials.
However, there is a need of studying the properties of iron-based geopolymer
in order to enhance the fundamental and knowledge of the geopolymer
research and development in this study area. Fly ash contains a significant
amount of iron oxide (Fe203). Thus, crystallization of iron oxide (Fe203)
contains in the fly ash under geopolymerization process will be able to turn
waste fly ash into a strong concrete material, simultaneously creating a waste-
to-wealth economy. The formation of fayalite detected from the microstructure
characterization is mainly contribute to the strength development of the fly ash
after 28 days curing.

Keywords: iron oxide, fly ash based geopolymer, strength development,
geopolymerization process.
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Abstract. Pyrolysis process is a process whereby plastic undergo the heating
process and transform into another type of product either liquid form or waxy
form. The basic purposed of the study was to determine the type of product
formed from different type of plastic used. From the product collected in
pyrolysis process it will undergo a further distillation process to increase the
quality of the product. The methods that was involved in the making of the
product is by using pyrolysis process, distillation process whereby a few
product are derived. For pyrolysis process, plastic is heated until vaporized
and the vapor is collected and condense to collect the product, while for the
distillation process the separation process is done to separate the product
according to its boiling point. For data collection, every sample is tested by
using the Fourier Transform Infrared Spectroscopy (FTIR) and the bomb
calorimeter for its calorific value. From three types of plastic used which is
polystyrene, polyethylene, and polyethylene tetraphlate the most suitable type
of plastic is polystyrene due to its product which is in liquid form. The
distillation process will give three end product which is similar to commercial
petrol, diesel and high density oil.

Keywords: recycling of plastic, pyrolysis process, distillation process |,
alternative fuel sources, raw material.
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Abstract. Nowadays, primordial concern represent population health with all
materials that are used in medical applications. It were obtained three alloys of
titanium with addition of elements like molybdenum, zirconium and tantalum, in
a vacuum arc melting furnace (VAR), in argon atmosphere. These alloys were
evaluated in biological solutions, similar with to the human body. Results
revealed that it possesses a good behavior which does not influence the
human body, with future applications in medical field.

Keywords: Ti-Mo-Zr-Ta alloys, corrosion resistance, medical application.
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Abstract. The present article is focused on the obtaining of a thin layer
system on Fe-C alloys by deposition of 3 succesive layers with several
electrodes.These layers offer to the material a broad range of enhanced
properties as: mechanical resistance, surface hardness, compression
behaviour and a martensitic structure of the carbides, which reduce the
effect of the wear, having positive results on the life-cicle of the product. The
principle of the hardening consists in an electrical discharge by spark on
which the action of the rectified current impulse transfers material from the
electrode, considered cathode to the surface of the material which is the
anode. This material reacts chemically with the nitrogen, from the
atmosphere, with carbon and with support material, forming a diffusion layer,
resistant to wear.
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Abstract. Surface roughness is an essential indicator of the surface quality. This
indicator significantly influences the technological time and costs, in other words
the productivity. In this paper an experimental research is carried out on the
aluminum alloy machining. The purpose of this research is to identify the optimum
cutting parameters in the end-miling process. An experimental plan was
established based on the L27 orthogonal matrix. The experiments were
performed using values of the cutting parameters according to the
recommendations of the cutting tools manufacturer in aluminum machining. The
design of experiment methods that were used, are the Taguchi method, the
variance analysis and the regression analysis. The controllable factors were the
cutting speed, the cutting depth and thefeed per tooth. The objective functions
were the surface roughness obtained by end-milling process, measured
longitudinally and then transversely on the cutting direction.

Keywords: end milling process, cutting process parameters, aluminum,
Taguchi method, ANOVA.
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Abstract. The main objective of this experimental research is to find more
detailed information about the mechanism of sulfur diffusion from the mould
[cast iron was poured in a sand resin p-toluene sulfonic acid mould, sulfur-
containing acid] in liquid cast iron to enhance our understanding of graphite
degeneration mechanism. For this experiment, a 0.023% residual Mg content
compacted graphite cast iron was developed and semi-cylindrical samples
were poured. On the concave side of the samples, both steel and copper
sheets with different thicknesses (0.1mm, 0.3 mm and 0.5 mm respectively)
were inserted with the intention of blocking the diffusion of sulfur from the mold
in the poured sample during its solidification. The obtained cast iron samples
were used for structure evaluation (graphite and matrix) both in the surface
layer and the casting body. The experimental results revealed the presence of
degenerated graphite in the cast samples surface layer despite the presence
of copper or steel sheets at cast sample — mold interface as protective
elements. This suggests the possibility of diffusion of sulfur from the mold into
liquid iron being solidified through copper or steel sheets.

Keywords: compacted cast iron, sulfur diffusion, resin sand mould,
structure, surface layer, graphite degeneration.
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Abstract. Effects of 532 nm and 320 mJ/pulse of 10 ns laser beam on
aqueous solution of Reactive Blue 21 (RB21), a copper based on reactive dye
[1], have been studied in both presence and absence of garnet gemstone with
the aim to receive a proper coating of the hemp fibers contained in the yarns of
a woven texture while reducing the dyeing time compared to the classic
exhaustion dyeing method. Results show that both laser beam and garnet
influenced the dyeing process with RB21, enhancing the absorption and
reaction of RB21 with the composite structured hemp fibers, effect observed in
the color intensities for all samples measured with the grayscale. The best
results are noticed for laser effects in presence of garnet gemstone when
highest coating is achieved among all samples, and the process is 6 times
shorter than the classical exhausting method. Compared FTIR and UV-VIS
spectra of initial dyestuff and residual dyestuff isolated from the wastewaters
offered information about dyestuff exhaustion process under garnet and/or
laser influence. Laser Induced Spectroscopy completed the study with the
information about RB21 behavior under UV laser beam of 362 nm.

Keywords: laser induced coating, hemp composite fiber, LIF.
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Abstract. There is a limited increase in the temperature of the cast iron supports
during rolling (up to 30...500C), but there is a wide range of vibration level (2.6 -
4.4 mm/s) representing 58-98% (75-80% as medium values) from the maximum
admitted level (4.5 mm/s, ISO 10816). The maximum level of vibration is identified
in the area where a fan is installed to cool the electric motor. In all electric motor
types it appears a difference between several measurements, which highlights the
appearance of various conditions in the rolling process, or in the quality of the cast
iron support. The fracture of the support takes place predominantly in the area of
fixing it with a screw. The cracks connect firstly the areas with casting defects
(inclusions, pinholes, shrinkage and micro-shrinkages), but also coarse graphite
particles (Kish or Type C- ASTM, spiky graphite) or undercooled graphite
morphologies (Type-D ASTM). Lamellar graphite cast irons (traditionally used in
this domain) are characterized by a low level of fracture resistance but high
vibration damping capacity due to which it is necessary to make parts without
casting defects and with a controlled graphite phase (high amount of graphite,
graphite Type-A ASTM, without undercooled graphite), usually obtained through
high performance inoculation.

Keywords: industrial engine support defects, monitoring and analizing of
vibrations, defects of cast iron parts.
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Abstract. The ultrasonic welding is a new useful joining technology. The
physical base of this technology is the electroacoustic effect in the metal
crystal structure. The ultrasound, high-frequency vibration transmit energy to
the crystal structure [1]. During ultrasonic welding, the metal effected by
pressure caused plastic deformation, high-frequency vibration and the
vibration amplitude limited friction. These effects establish a metallic joint
between the metal sheets. Even that the friction and electroacoustic energy
input result is dynamic recrystallization and under grains refinement a
softening in the welded joint. The ultrasound effect in the microstructure as a
function of the process parameters is not well understood and tested yet. In
this research, we can try to find some relationship between these
parameters and the results microstructure and mechanical parameters of the
welded joint. To understand this process is very important one side
understand the physical effects and another side to optimize the welding
parameters for industrial application.
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Abstract. The surface engineering development a key to increasing the
mechanical properties of the tools [1]. In this work, it was investigated the
mechanical properties of the plasma nitrided and duplex treated Dievar tool
steel surface. The first examined sample was plasma nitrided and after it,
was PVD coated with Cr/CrN multilayer. The second sample after plasma
nitriding was PVD coated with TiN/AITIN multilayer. The different samples
were tested by microhardness test to determine the layer hardness and the
Elastic modulus. The measured hardness was in the case of the duplex
surface treated samples (TiN/AITIN and Cr/CrN) double value than the
plasma nitrided surface. The surface preparation of all samples was the
same and showed the same surface roughness (Ra) before wear resistance
tests. The surface layers microstructure have experimented by SEM and
optical microscopy. The wear resistance was tested by cratering tribology
tester. On the base of the results, it was determined the PVD effects for the
surface properties. It was found a relationship between the surface treating
affected layers structures, wear-resistance and the mechanical properties.
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Abstract. The main elements of composite materials technological design
consist of choosing the appropriate matrix/reinforcement systems and
optimal thermodynamic conditions for ensuring compatibility during
processing and operation. Composite material properties depend on the
volumetric characteristics of components as well on the intensity of links
between these components. Initially, the mass transfer takes place under
unstable conditions in the liquid matrix and at the solid/liquid interface, and
finally, after casting or infiltration, stationary. Modelling of reinforcement
elements transfer from gas to liquid is based on total variation of transfer
energy or on the variation of the amount of the forces acting on the
reinforcement. Once the basis of the models investigated and of the actual
model proposed are analyzed, the densities influences, particles
granulations, liquid viscocity, thermal conductivities, the energies at
liquid/reinforcement interface and critical speeds of reinforcement elements,
transfer from liquid to solid.

Keywords: metallic matrix composite materials, critical speed, particles,
fibres, transfer processes.
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Abstract. The paper addresses three methods of assessing the freez-thaw
resistance of road concretes prepared with conventional and artificial
materials. The blast furnace slag was used, as an artificial material, in
granulated and milled form and in the form of crushed aggregates from the
steel industry. The most common method used in our country to determine
the freez-thaw resistance is the destructive method by measuring the
variation of the compressive strength of the samples subjected to repeated
freeze-thaw cycles. The most severe method of testing the freez resistance
considered at the European level, is based on the calculation of the amount
of exfoliated material in the presence of defrosting agents. Another method
used is to determined the values of the dynamic modulus of elasticity after
repeated cycles of freeze-thaw. The results obtained were interpreted
according to different evaluation criteria and compared with limit values
proposed by the standardized methods.

Keywords: blast furnace slag, freez-thaw resistance, compressive
strengths, dynamic modulus of elasticity, exfoliated material.
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Abstract. Identification of microplastics from the environment is a challenge
mostly due to the complex nature and behaviour of samples and lack of an
efficient separation method. This paper approaches the issue of microplastics
separation as determining step of their analysis. The separation of two types of
commercial plastics from synthetic samples was investigated, namely
polyethylene terephthalate (PET) and high density polyethylene (HDPE).
Subsequent filtration through filters with different porosities was tested and
improved by adding a surfactant in the extraction medium. For the qualitative
analysis of microplastic, optical microscopy and laser-granulometry were
employed. The results proved the separation of microplastics from the
samples and showed a distribution between 10-100 pm for PET and 10-
200 um for HDPE. These results provide basis for the efficient microplastics
separation and further quantitative analysis from more complex samples, such
as environmental samples.

Keywords: microplastics separation, improved filtration, PET, HDPE.
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Abstract. The continuing hydration of unhydrated cement grains was proven
to be one of the most important processes for promoting the self-healing effect
within cementitious composites, by generating the CSH gels as valuable
healing products, not only sealing the microcracks but also being able to
provide some mechanical recovery of the material, as well [1]. It was also
concluded that the process slows down in time, being strongly connected to
concrete age. In order to ensure the continuous hydration potential for the
cementitious materials, also as essential self-healing (SH) promoter, the
addition of reactive grains is considered. This paper presents preliminary
aspects regarding the possibility of polymeric encapsulation of some reactive
grains and the feasibility of the concept in terms of matrix compatibility to the
addition and also their SH performance under induced, controlled cracking.
The object of this research is less focused on regaining the mechanical
characteristics of concrete, like pre-cracking strength, but mainly on preventing
aggressive agents from entering in the concrete mass and aggressing the
reinforcement.

Keywords: reactive grains, further hydration, self-healing capacity.
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Abstract. This research is carried out for optimization of transesterification
reaction parameters to convert oil from Nyamplung (Calophyllum inophyllum)
seeds into biodiesel. Calophyllum inophyllum seeds were normally left unused
due to the toxicity of calophynic acid in the unrefined extracted oil. The optimal
variables (parameters) for converting Calophyllum inophyllum seeds oil into
biodiesel were found to be at a methanol: oil ratio (6 to 1), 67.5 oC
temperature, 1 wt% catalyst and agitation rate of 750 (rpm). The biodiesel yield
obtained (93.01 wt%). The results also indicated that Calophyllum inophyllum
methyl esters (CIME) fuel properties such as kinematic viscosity 4.55 mm2/s
acid value 0.027 mg KOH/g, cloud point 3 oC, pour point 1 oC, flash Point 161
oC, cetane index 49 min and density of 856 kg/m3 conformed with the
international standard specifications except for the oxidation stability, which
was at 4.38 hour. In addition, ANOVA of the developed model displayed
presentation (R2 0.99). Calophyllum inophyllum seeds oil could be a suitable
non-edible feedstock for biodiesel, especially in the South East Asian region.

Keywords: Nyamplung oil, Response Surface Methodology, Biodiesel,
Optimization
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Abstract. Activated carbon has versatile usage in the modern days for water
treatment, air filtration and for multipurpose adsorption. Activated carbon is a
carbonaceous material with highly developed porosity. Activated carbons are
artificial materials characterized by the high surface area and the extensive
surface chemistry which are responsible for the significant adsorptive
properties of the materials. Nowadays, activated carbons are widely used in a
large range of applications, such as medical uses, removal of pollutants and
odors, gas separation and purification, catalysis and gas storage. Character for
based materials for activated carbon must affordable, accessible and with
valorization potential in example industrial and agricultural residues.
Lignocellulosic materials are one of the most important raw materials for the
production of activated carbon. Over the time researcher around the world
conducting research to improvised and perfecting the method for producing
the activated carbon. The objective of this study is to systematic review the
reliable method of activated carbon production. The process involved in the
production of activated were pre- carbonization process, carbonization
process, and activation process. Carbonization can be either using furnace or
microwave. For activation process, there are two main activation used namely
chemical activation and physical activation. However there also combination of
chemical and physical activation which called physiochemical activation.

Keywords: activated carbon, carbonization process, activation process,
physiochemical, raw material.
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Abstract. Traumatic brain injury is the leader in the ranking of mortality and
invalidity. The surgical repair of a defect of the skull by cranioplasty has been
practiced since ancient times, when materials of non-biological origin were
used for this purpose. New materials and processes are sought to improve
osseintegration of implants. Like any surgical procedure, cranioplasty involves
complications that may be related to the surgical technique and/or to the
patient's tolerance to the material used [1]. This research work describes a
biocompatible medical device that include two supported meshes for providing
mechanical strength and osseointegration properties of the implant, and a
multiplayer porous material in between them that is loaded with the required
bioactive antibacterial compound to promote a controlled and sustained
release of the pharmaceutical agents at the site of surgical intervention. To
increase osseointegration, meshes are designed with an open structure and
coated with biocompatible materials such as hydroxyapatite. The composition
gradient in the multilayer porous material is attained by loading successive
layers of porous material with different amounts of bioactive materials and then
stacking them to create a gradient of composition across the porous material.

Keywords: cranioplasty; composite material, nanofiber mat; controlled
release; porous.
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Abstract. Rapid growth in population has led to the generation of large
amounts of waste and environmental degradation. In order to protect the
environment for future generations and to preserve the already limited mineral
resources, a sustainable solution for traditional Portland Cement Concrete is
more than necessary. In order to produce geopolymers binders, raw materials
rich in aluminum and silicon are alkali-activated. Some of the raw materials, for
the production of the geopolymer binders can be obtained from natural
sources, such as kaolin, metakaolin (calcined kaolin), diatomite, volcanic rock,
etc., or industrial waste arising from production processes, such as fly ash ,
iron slag, blast furnace, granulated blast furnace slag, silica fume, marble dust,
etc. The aim of this paper is to present relevant data in the field of alkali-
activated geopolymer materials and study the opportunities of using Romanian
mineral local raw materials in order to produce these types of binders.

Keywords: alternative binders, geopolymers, alkali activation.
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Abstract. For the world economic system, cement and concrete are
indispensable elements of the construction industry. Demand for concrete,
hence for cement, is constantly growing, especially in highly developed
countries, which means that alternative binders are urgently needed to meet
the needs of millions of people, without compromising the CO: levels of the
atmosphere. The aim of this paper is to present results regarding the
technology development and optimisation for the production of geopolymer
paving blocks, their mechanical properties and possibly of implementation in
accordance with the intended scope of use.

The study results indicate that alkali-activated geopolymer paving blocks have
excelent mechanical properties, by reference to OPC paving blocks, making
them suitable for practical applications.

Keywords: alkali-activated materials, geopolymer paving blocks, low CO:x.
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Abstract. Engineered Cementitious Composites (ECC), also known as Strain
Hardening Cement-based Composites, reinforced with polymer fibers, are an
easily molded mortar-based composites. ECCs are designed based both on
micromechanics and on fracture mechanics theory, to feature large tensile
ductility and a variety of unique properties, including tensile properties,
superior to other fiber-reinforced composites. The properties of ECCs can be
custom-tailored through micromechanics design due to the interaction
between the fibers and cement matrix. A structural deterioration of ECC is
avoided because the fibers do not allow cracks with large widths, unlike
conventional concrete. ECCs has the capacity to bend, therefore generating a
flexibile material. ECCs has increased ductile properties rather than brittle,
unlike ordinary concrete, leading to a wide variety of applications. Obtaining
superior characteristics for ECC, both in fresh and hardened state, a transition
from ECC paste to concrete with self-healing properties was made. To obtain
self-healing concrete, with same ECC paste behaviour and characteristics, the
mix-design of the paste was optimized. The aim of this article is to present the
experimental results regarding the transition from ECC paste to self-healing
concrete and to analyze the results in order to establish a mix-design pattern
for concrete with self-healing properties.

Keywords: engineered cementitious composites, fibers, self-healing.
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Abstract. Even through nowadays technology and robotics seem to have
taken a front seat on the medical field, there are still conventional methods
being used in dental medicine, especially related to impression techniques.
Elastomers such as silicone rubbers are widely used as impression materials
for their suitable properties and behavior in dentistry. As the long-term
success of the prosthetic therapy relies on the impression stage, it is
important to know both the advantages and disadvantages of such materials.
Nowadays in vitro and in vivo studies are being conducted to establish the
precision and accuracy of these materials. In this study we report
comparatively a number of characteristics determined by us under identical
conditions for four such materials. Structural studies (through IR and XRF),
morphology (through AFM and SEM) and surface (contact angle of water
and moisture suction) were performed. Based on the results obtained we
can identify more or less significant differences between some
characteristics, which could help to indicate the right material depending on
the case requirements.

Keywords: Impression materials, siliconic elastomers, characterization
methodes, dentistry.
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Abstract. This paper aims to improve the corrosion properties of carbon steel
used for carabiners manufacturing by depositing on its surface different types
of phosphate layers. Because during operation the carabiners are usually
subjected to different types of corrosive environments such as rainwater,
seawater or fire extinguishing solution, the material from which those are
made must possess high corrosion resistance. Hence three types of
phosphate solutions: zinc-based solution, zinc-iron-based phosphate solution,
and manganese-based phosphate solution were used to obtain a suitable
coating. Besides, knowing the fact that the roughness of the carabiners
surface is direct proportionally with the durability of the rope, the friction
coefficient of the deposited layer must be low. Since the deposited layer
possesses high absorption characteristics, the friction coefficient of the phosphate
layers can be reduced by impregnating the surface with oil. According to this
study, the corrosion resistance of the studied carbon steel, evaluated by
Electrochemical Impedance Spectroscopy, was improved by depositing zinc-
based phosphate or zinc/iron-based phosphate layers in all corrosion
environments, moreover, the most aggressive corrosion environment was the fire
extinguishing solution.

Keywords: corrosion resistance, carbon steel, zinc phosphate layer, manganese
phosphate layer, Electrochemical Impedance Spectroscopy.
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Abstract. The paper is devoted to the energy balance estimation for
autonomous telecom unit, powering from photovoltaic panels and diesel-
fuelled genset. Unit container has its own heat balance, basing on climate
control system and parasite heating from telecom equipment inside it. Climate
control system is also considered as power consumer from PV or genset.
Obviously this power consumtion depends on unit load graph, heat exchange
with environment, environmental temperature. Energy and economical
analysis has been conducted for several possible unit geographical locations
(basing on temperature and solar radiation data from [1]), three types on heat-
insulating materials and different share of solar energy in energy balance. It
has been shown that in case of diesel fuel domination in energy balance and
not very low environmental temperature heat-insulating material with lowest
heat conductivity is not an ioptimal choice from operational expences point of
view (through high fuel consumption in summer for the container cooling).

Keywords: energy balance, heat-insulating materials, energy efficiency,
hybrid PV-diesel power.
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Abstract. This study is focused on obtaining a fire-resistant multilayer material
resistant, which includes in the structure a layer with properties of high
temperature resistance and low heat transfer. One of the research directions is
focused on obtaining such a layer using expanded glass granules with two
different dimensional ranges noted with A (1 - 2 mm) and B (0.25 - 0.5 mm).
The target layer was realised with the shape of square plates of 50 x 50 mm,
with a thickness of 5 and 10 mm respectively, from a mixture of quartz sand
with sodium silicate as bonding agent in which the expanded glass granules
were inserted. The following samples were obtained: P5A and P5B (5 mm
thick plates), respectively P10A and P10B (10 mm thickness plates). The
samples were analysed both from the morphological point of view (the
emphasis being placed on the structure distribution of the expanded glass
granules) and from the point of view of the resistance to high temperatures (by
indirect exposure at temperatures between 400 - 600 ° C for 3 hours). The
satisfactory behaviour of the samples during the tests recommends the
extension of the researches in this direction, in order to establish the optimal
percentage of component elements.

Keywords: expanded foam glass, fire resistance, multilayer material, heat
transfer.
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Abstract. The aim of this study is to assess the corrosion resistance of
SS304L in biological solution (named Ringer) at body temperature 37° C. The
addition of H202 and CsHeOs simulate the presence of microorganism
metabolic product and inflammatory conditions. 304L stainless steel, in the oral
cavity, can interact with other product capable of initiating corrosion of metals.
H202 was used because is delivered by leukocytes and microscopic organism
(bacteria) occurs in conditions in which the human body suffers a process of
inflammation and lactic acid can be produced by a bacterial strain called
Streptococcus mitis meeting in the dental plaque. For corrosion investigations
was used in situ measurement (electrochemical) such as: OCP (open circuit
potential) and EIS (electrochemical impedance spectroscopy). The
electrochemical results conclude that the additions of hydrogen peroxide and
lactic acid as well as these two compounds in combination have influence on
the corrosion behaviour of SS304L in Ringer saliva.

Keywords: corrosion resistance, 304L stainless steel, biological saliva, lactic
acid, hydrogen peroxide.
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Abstract: In this study, the blast furnace slag was used as a mineral addition
in the projected road concrete mixtures, and the blast furnace slag in the
form of aggregate at 0/4 mm size was used as a percentage of 20%, 40%
and 60%. Three concrete slag mixtures were compared with two other
concrete mixtures made with conventional materials. Mixtures with the
highest compression strength also recorded the lowest volume loss after the
abrasion test (B6hme). Compared to the first mixture made with conventional
materials, the wear resistance obtained in blast furnace slag mixtures is
lower. However, mixtures with 13% ground slag and up to 40% of
aggregates crushed from blast furnace slag have higher wear resistance
compared to the second mixture made with conventional materials.

Keywords: compressive strength, abrasion resistance, blast furnace slag,
road concrete, recycle
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Abstract. Within the EMAD Research Centre of the USV, a low-speed
actuator system has been developed which is based on the properties of the
intelligent material gadolinium, i.e. the modification of the magnetic
properties of the material according to temperature, magnetic at a
temperature of less than 22.5 degrees and paramagnetic at a temperature
greater than 22.5 degrees. The speed adjustment is made by the
temperature variation (cold - warm). The paper presents the constructive
solution, experimental data from which the characteristics of the equipment
designed, carried out and tested and the general conclusions on its
implementation in industrial actuator systems.
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Abstract. Some of the main criteria for restoring heritage buildings are
related to the appearance, composition and durability of the material used for
repairs. The Rimetea Village, Alba county, is one of the known villages from
Romania because it is the only one with prize from Europa Nostra.This
distinction can be seen even today on the houses from the center of the
village. Rimetea was resurrected by the renovation of the 19" century
houses made of stone masonry. Due to humidity, improper interventions with
cement mortar, an uneven load or a structural element degradation, the
masonry suffers and as a consequence mocrofisures, fisures and cracks
appear; now we need a diagnose from specialists and the involvment of the
owners. The laboratory experiment where we mixed ground Podeni calcar
stone, probably with pozzoolanic qualities, with different types of cement or
hydraulic lime goal is to make compatible mortars suitable for the natural
material masonry and increasing the resistance of the heritage buildings.

Keywords: rehabilitation, design of laboratory mixtures, Podeni limestone,
mortar for repairs, Rimetea Village

References:

[1] A. Furu, ,Built Heritage Conservation in Rimetea”, 2006, page 8.

[2] O. Corbu, A.M. loani, M. M. Al Bakri Abdullah, V. Meita, H. Szilagyi
and A.V. Sandu, article ,The pozzoolanic activity level of powder waste
glass in comparisons with other powders”, Innovative Materials and
Engineering Research, Key Engineering Materials Vol. 660, p 237-243.

68


mailto:icecon@icecon.ro
mailto:ofelia.corbu@gmail.com
mailto:ilbucurro@yahoo.com

2 EUROINVENT International Conference on Innovative Research
S ICIR 2020 Tasi, 21°*-22" of May 2020

Handy and Sustainable Method of
nano-Ca(OH)2 Synthesis Used in
Conservation and Consolidation Works

Mihaela — Andreea MONCEA!, Gyorgy DEAK?,
Ana — Maria PANAIT!, Andreea Georgina BARAITARUY,
Florina — Diana DUMITRUY"

!National Institute for Research and Development in Environmental Protection, 294
Splaiul Independentei, District 6, Zip code 060031, Bucharest, ROMANIA..

* dianadumitru1986@yahoo.com

Abstract.The heritage conservation it always remains a scientific and
complex task. Either used for preservation of cellulose-based artifacts or as
limestone consolidant, the nano-Ca(OH). is often associated with its
carbonation process. The use of waste materials for nano-Ca(OH)2
synthesis transforms the entire process into a handy and sustainable one.
Within this study, the calcium hydroxide nanoparticles have been
synthesized from eggshell wastes through the precipitation method. For this
purpose the raw eggshells were washed for organic traces removal and
disolved in concentrated HCI solution to form CaClz. The nano-Ca(OH)2 was
obtained by adding into the chemical reaction media a solution of NaOH, the
white precipitate being afterwards dried at 100°C for two hours.

The synthesized nanoparticles were characterized by X-Ray fluorescence
(XRF), scanning electron microscope (SEM), thermal analyses (ATD-TG)
and laser granulometry using as comparative specimen a commercial
calcium hydroxide. The granulometer analyses showed that the particle size
of the nano-Ca(OH)z was in the range 10 — 150 nm, these results being also
confirmed by SEM images.

Keywords: nano-Ca(OH)z, eggshell wastes, consolidation works.
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Abstract. This paper presents high density cold corona generator for
increase oxygen in water storage system by applied high intensity electric
field corona energy. Using converter principle and controlling of the switching
by IC#555. The flyback converter is designed to operate at 15 kHz frequency
through a DC high voltage flyback transformer at output voltage of 1 kV to 3
kv, and at the input voltage of 36 Vac , By adapting the stainless net
between aluminium plates in electric field cell set , one - hour operating
yields the ozone gas (Os) generating capacity of 1.5 ppm to 5.7 ppm and the
oxygen dissolved in water decreases, respectively, is 3.2 mg/L to 1.8 mg/L to
5.7 ppm ozone gas causes the oxygen dissolved in water decreases the
most. Which in future could be used in the production of drinking water as
well.

Keywords: corona, electric field cell, dissolved oxygen
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Abstract. The present study examines the possibilities for vermiculite usage
for recultvation of copper mining waste embankment. For this purpose, a
laboratory study was carried out. The study which included the mixing of
mining waste with different ratios of vermiculite and adds of other soil
improvers (fertilizers and lime) with different norms. As a result is, is
observed that the vermiculite addition in larger quantities did not affect the
pH of the substrate. The content of major pollutants in the waste - Cu and
As, remains relatively high - over the maximum permissible concentrations.
Independently of the added vermiculite, it is necessary to apply calcium
materials and fertilizers to improve substrate properties.

Keywords: vermiculite, soil, mine, recultivation
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Abstract. Geopolymers are inorganic materials with zeolites-like
microstructure and mechanical properties similar to those of Ordinary
Portland cement materials [1]. However, their properties are highly
depending on the constituents (raw material and activator) characteristics, as
well as, on the activation particularities (mixing parameters, curing time and
temperature etc.). In order to explore the influence of partial replacement of
coal ash with two types of fine aggregates (glass and sand microparticles)
on micromorphology and setting time, four types of geopolymers were
developed. The evaluations were performed by means of electronic
microscopy and Vicat method. According to this study, the coal ash
replacement with glass microparticles results in an increase in the initial and
the final setting time, while the replacement of coal ash with sand particles
show a significant decrease. Moreover, the microstructural analysis shows
different behaviour, during activation, of the studied microparticles. The
surface of the glass microparticles reacts in the alkaline environment, while
the sand particles did not. Therefore, the increase of initial and final setting
time can be correlated with the dissolution of Si-O from the glass particles,
during geopolymerisation.

Keywords: geopolymers, micromorphology, eco-friendly, fine aggregates,
setting time.
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Abstract. Air pollution is a growing problem worldwide, reason for seeking
more efficient methods to prevent exposure to contaminated air. Air filters
must have the ability to effectively remove extremely small quantities of
hazardous materials from the air, without causing excessive pressure drops,
all at acceptable price conditions. A modern nanotechnology for obtaining
polymeric nanofibers is electrospinning, capable of producing nanofibers of
various materials, with controlled structures and porosity and with small
pores, which makes it a favorable candidate for efficient air filtration.
Electrospun nanofibers can be used directly or incorporated into various
devices to reduce the negative impact of air pollution. The article briefly
reviews the latest electrospinning technologies, highlighting the structural
and performance advantages in producing air filters in what regards
thickness, porosity, pressure drop, permeability antibacterial properties. The
types of material used to obtain the nanofibers used as filtration medium are
analyzed and the structural properties and performances of the filters are
discussed. Finally, the challenges of electrospinning in producing air filters
and future perspectives were summarized.

Keywords: electrospinning, nanofibers, air filtration.
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Abstract. The search for alternatives to hydrocarbon fuels remains a trend
in scientific research. Microalgae (MA) as a feedstock for the biofuels
production remain an actual object of research among other types of
biomass, and the scales their using are increasing. Among the producing
biofuels technologies hydrothermal liquefaction (HTL) is promising since it
allows to process wet biomass and convert all carbon-containing
components (lipids, carbohydrates) into fuel. The cultivation of MA using
wastewater in combination with biofuel production is promising, as the cost
of nutrients (fertilizers), CO2 emissions and the load on fresh water
resources are reduced. In addition, the hydrothermal liquefaction process
leads to the formation of a significant amount of an aqueous phase, which is
a by-product, has limited energy value and also needs processing.

The article shows the experimentally achieved degree of nutrients utilization
by microalgae from wastewater and an HTL-aqueous phase.

Keywords: Microalgae, biofuels, hydrothermal liqguefaction, aqueous phase,
wastewater, recycling.
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Abstract. The locking equipment in water supply systems destruction problem
on the upper floors of high-rise buildings is being solved. After destruction
products quality study did not reveal defects of a metallographic nature or
rejects in manufacture. Therefore, the hypothesis that the destruction cause is
low-cycle material fatigue under the dynamic loads influence, arising due to
temperature deformations in the pipeline, was proposed. In this paper, we
consider a pipeline scheme in which a temperature gradient arises in the fluid
flow direction. At different temperature strains of the pipeline parts bending
stresses emerge. These stresses cyclic nature is determined by the hot- and
cold-water consumption frequency. The bending stresses calculation for this
beam was performed using the initial parameter method. Plots of moments
and transverse forces in the beam section are plotted. The permissible stress
calculation under the dynamic loads action was made. The pipeline section
size, within which shut-off equipment can be installed without destruction, was
determined.

Keywords: pipelines, dynamic loads, temperature deformations, low-cycle
fatigue.
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Abstract. Worldwide annualy, dairy wastes released in the environment are
about 11 million tones. Over the last decades, cheese whey is considered
the most important pollutant of the dairy industry, associated with serious
environmental hazards in the case that designated sustainable treatments
are not applied. Considering these issues, several studies has been
conducted in order to develop alternative methods for cheese whey
valorization [1]. The present study investigates the possibility of integrating
biotechnological treatment of cheese whey with production of bioactive
compounds from microalgae Chlorella vulgaris and Porphyridium purpureum
biomass. Microalgae growth, pigments content, phycobiliproteins, pollutants’
removal efficiencies and lipid profile were evaluated for both microalgae
strains.

Keywords: biotechnological treatment, cheese whey, microalgae.
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Abstract. The aim of this paper is to present an innovative process for two-
step heterotrophic cultivation of microalgae in an open system, using liquid
digestate from biogas production as nutrient medium and intensification of lipid
and phyto-catalysts accumulation in microalgae biomass by alternative
illumination with natural and green artificial light. This microalgae cultivation
procedure allows a high reduction of organic load from the liquid digestate
used as growth medium (around 50% organic carbon, over 60% nitrogen and
over 90% phosphorus), with nutrient medium recovery after microalgae
concentration and harvesting by electrocoagulation-flocculation process.
Integration of these microalgae cultivation system in biogas installations
represents an innovative procedure for total valorization of production side-
flows, as the microalgae biomass grown on liquid digestate as nutrient
medium, after extraction of lipids and phyto-catalysts, is further used as co-
substrate in the process of anaerobic co-digestion for biogas production. The
microalgae biomass post lipid extraction is rich in nitrogen (that contributes to
maintaining an optimal C/N ration) and phyto-catalysts that intensify the
anaerobic co-digestion process.

Keywords: microalgae, cultivation, biogas installation, liquid digestate,
anaerobic co-digestion.
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Abstract. The work represents a comparative study of two icon oklads
representing St. George kiling the dragon: the first of Romanian origin
according to the stamp with the silver title "12" - examples of Romanian oklads
with this silver title can be found in the works of S.S. Duicu, and the second
oklad with stamps that seem to be specific to Russian silverware workshops.
The Romanian icon oklad depicting St. George killing the dragon has in the
central-lower part two stamps - the first stamp represent the monogram of
master controller or craftsman or silver master "KIl", and the second
represents the silver title "12". The initials of the master are written in Cyrillic
letters, as well as the inscription from the upper part of the oklad “C.
FEOPTIE". The metallographic study comprises optical microscopy analyzes
performed on the ReicherT Univar metallographic microscope and SEM
analyzes performed on a Phillips XL-30-ESEM electron microscope using a
Quanta Inspect F50, with a field emission gun (FEG) with 1.2 nm resolution
and an Energy Dispersive X-ray Spectrometer (EDXS) having 133 eV
resolution at MnKa. Following the analyzes, it was observed that the silver title
84 stamped on the Russian icon oklad does not correspond to reality.

Keywords: silver oklad, silver title 12, silver title 84, EDX-SEM.
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Abstract. Identifying a dark brown color of the rain water deposited on the
streets in Horezu, Romania after a landfill waste fire, the color persisting few
months after the fire, an analysis of water samples collected from the streets
after rain fall reveled characteristic compounds as for those resulted from
urban waste combustion. A simulation of burning waste materials specific to
be thrown on the landfill was conducted in the laboratory and the resulting
ashes have been analyzed and compared with the dry material obtained from
the rain waters collected. FTIR spectra of the two samples proved noticeable
similarity among them, evidencing very toxic components, both organic and
inorganic, among which dioxins and furans, sulfonic compounds, imines,
imides, aromatic and aliphatic nitro and nitroso compounds, HCN and HNO3.
Significant fluorescence intensity was determined for the rain waters using LIF
method and peaks specific to dioxin fluorophores were obtained in the resulted
spectrum. Therefore, persistent pollution generated by garbage dumps fires is
proven herein to affect both air [1] and soil with the possibility to also
contaminate town water supply [2], raising a major threat for human’s health,
as well as for vegetation and all livings.
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Abstract. Urban air/environmental polluton as a major concern of
contemporary civilization, substantially affecting the health of the residents,
requires identification of both physico-chemical specificity and generating
sources. Particle matter (PM) monitored in the atmosphere should be
associated to their chemical composition that allows identification of sources
as enhancement contributor and sinks as mitigation factor but also as possible
spreading agent as it has been reported in rain fall for some of the pollutants
cathegories [1]. After a number of episodes of increased amounts of measured
PM 2.5 and PM 10, considerable dust deposits on cars were collected and
SEM-EDX analyses were performed, showing the agglomerated morphology
and elemental composition of the dust. Sodium aluminate and calcium chloride
were identified as major contributors to the dust composition. Such chemical
components may end-up into the water supply and tab water as previously
reported [2] affecting the quality of the water. As sources, dust binding
solutions for streets cleaning and/or coagulant agents in constructions are to
be considered.

Keywords: air pollution, dust particles, environment, physico-chemical
composition.
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Abstract. The characterization of the building stone materials has become
of primary importance, in order to obtain information about the raw
ingredients and building technology of the mortars, the history of possible
previous restorations and possibly deterioration processes due to physical
factors, chemical factor, and biological factor. Some samples from the
different locations: Corvins’Castle, Hunedoara, Adamclisi monument and
Roman Mosaico, Constanta, are analyzed in this paper in order to identify
the provenance of the raw materials, structure, morphology and weathering
/ deterioration processes of them and conservation recomendations.

Keywords: architectural heritage, materials, characterization, conservation.
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Abstract. The main problem is that industrial territories ended up in the
central areas of cities. In many cases, objects are monuments of architecture
and belong to the cultural heritage, therefore, must be preserved. The
creation of art-cluster on the basis of an industrial facility provides for the
creation of a model of their functioning through internal relations between
participants, because an art-cluster is not an architectural object, but a form
of space organization. Re-profiling an industrial architecture monument for
an artistic orientation is a more gentle way to preserve the authenticity of an
object than re-profiling it into a business center, hotel or shopping center.
The notion of an art-cluster implies that all components with an art direction
are interconnected, and the total effect of their joint action is several times
greater than the effect of single components. Thus, the first defining feature
of an art-cluster as a specific artistic formation is not simply a random
collection of tenants-carriers of certain types of artistic activity, but the
presence of tenants or owners who work on one result and their activities are
interconnected.
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Abstract. Chinese architecture is characterized by an original structural
scheme, a specific volumetric and spatial composition, and expressive
silhouette, the tone of which is set by the roofs of an unusual concave end-up
shape, emphasized bright polychrome with open colours and decor. All these
components were not random and were not caused only by the whim of the
architect or customer, but for thousands of years have been regulated by the
principles of Feng Shui, the canons of Taoism, Confucianism and Buddhism.
That is why every detail of the structure was provided with a particular hidden
meaning. However, the spread of wood construction over time led to the
emergency state of many small pavilions and gazebos. Since the authenticity
of the architecture is completely lost as a result of such “reconstructions”, the
experience of the Ukrainian special research and restoration-design-
production corporation Ukrrestavratsiia, obtained on numerous wooden
churches and wooden structural elements of buildings for other purposes, can
be useful in conservation and restoration of China wooden objects.

Keywords: Chinese pavilions, building structures, conservation, restoration,
authenticity.
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Abstract. Our research work focuses on the security techniques applied on a
software-defined network (SDN), designed for a smart city. Information
security is essential for the good functionality of the applications used in a
smart city. Information should be correct and complete otherwise the ‘life’ of
the city can be compromised by various cyberattacks targeting, for example,
the public transportation system, the traffic information on highways or location
services for emergency crews and many others. All the devices connected to
the SDN, including end-user devices, wireless sensors, smart home
equipment should be secured otherwise various cyberattacks may be
launched and the smart city may be disturbed. This paper presents a risk
analysis, the ways to choose the security solutions according to the smart city
security policy and our proposal for the SDN security system. We compare
different security techniques and present some risk scenarious with
recommended solutions.

Keywords: smart city, software-defined network, cybersecurity, cyberattack.

References:

[1] V. Albino, U. Berardi, R. Dangelico. Smart Cities: Definitions,
Dimensions, Performance, and Initiatives. Journal of Urban Technology, 22,
(2015), 1-21.

[2] D. Craigen, N. Diakun-Thibault, R. Purse. Defining Cybersecurity.
Technology Innovation Management Review, (2014), 13-21.

[3] C. Ceken, M. Al-Hubaishi. Integrating SDN — Enabled Wireless Sensor
Networks Into the Internet. The 10th IEEE International Conference on
Intelligent Data Acquisition and Advanced Computing Systems: Technology
and Applications 18-21 September 2019, Metz, France, (2019), 1090-1094.

85


mailto:*lscripca@etti.tuiasi.ro

2 EUROINVENT International Conference on Innovative Research
¥ (4 ICIR 2020 Tasi, 21°*-22" of May 2020

Intelligent Communication, Specific to the
Engineering of Materials, under the
Conditions of Ensuring the Circular Economy
and Technological Digitization

Mihail-Marius VESCAN!, Vasile-Filip SOPORAN!*,
Sanda PADURETU?, Tiberiu-Romi LEHENE?,
Marius Dan CRISAN!?

!Department of Environmental Engineering Entrepreneurship and Sustainable
Development, Technical University of Cluj-Napoca,103-105, Muncii Boulevard, RO
400641, Cluj-Napoca, Romania.
2Department of Modern Languages and Communication, Technical University of Cluj-
Napoca, 103-105, Muncii Boulevard, RO 400641, Cluj-Napoca, Romania.

* visoporan@gmail.com

Abstract. The study has several motivations, one related to the analysis of the
ways in which the development of the circular economy can be achieved by a
company producing castings. The second one is to establish the partnerships that
are necessary in order to materialize the conditions in the castings industry. The
third motivation, based on the analyzes carried out at the level of the first two, aims
at calibrating the communication for the actors that contribute to the realization of
the circularity desideratum in the industrialization of the cast products in the new
conditionings of the digitization instruments. To structure an action methodology in
the direction of intelligent communication, specific to materials engineering, the
paper is structured as follows: the conditions and values to which the circular
economy is reported, the engineering design elements of solutions for a circular
economy, communication partnerships, analysis of development measures of the
circular economy in partnerships and the results of the analysis of the expected
activities and partnerships.

Keywords: manufacturing, castings, circular economy, intelligent
communication, technological digitization.
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Abstract. The paper presents the issue of recalibration of cast parts from the
perspective of the circular economy, by presenting the specific issue, by
setting the main objective of the study, that of identifying areas that require
interventions in the technological process and ensuring socio-economic
functionality. The analysis, in general, includes the presentation of the
specifics of the analyzed process, the construction of assessment indicators of
the circular economy and the quantification and hierarchy of the influencing
factors. Particular attention is paid to the quantitative indicators and value
appreciation of the manufacture of castings to the rigors of the circular
economy. At the level of interpretive analysis, are presented the critical areas
that require a multidisciplinary intervention to ensure the specific
conditionalities of the circular economy.

Keywords: castings, manufacturing, circular economy, assessment
indicators, critical areas of intervention
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Abstract. The objective of this paper is to provide an overview of general
underwater circulation features in the Nord-West coast of Black Sea basin.
In order to achieve this, during one year were analyzed data coming from
different station near the coast. First is presented a general description of
circulation patterns in Black Sea area. All the reference points have
registered during one year data information about the water current
amplitude, and water current direction and water pressure. The graphic
present the average parameters in every month during one year. This data
were analyzed and compared with in-situ data obtained using current
metter along the Black Sea. The current velocity depend mostly on the
point’s location.
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Abstract. This article presents an innovation for trap particle and eliminates
germs in air by corona electrostatic system. The air circulation rate is 165
cubic meters per hour by designing the power supply with IC#TL494. The
IC#TLP250 uses separate ground and drive Power MOSFET#IRFP460 by
bringing DC high voltage from the transformer#TLF14511 to the dust
collector unit and the electron separation unit. By designing and building a
machine capable of trapping dust particles smaller in size from 0.3 microns
up to the results of the tests showed that the dust collecting efficiency of
95.37% from the experiment by measuring the amount of dust using
Personal pump and the dust collection efficiency of 95.86% from measuring
dust using Handy laser partical counter and part of electron separation can
produce corona for producing ozone gas up to 3 ppm to eliminate bacteria in
the air. The UV lamps for ozone emissions are reduced to 0.1 ppm for
disaster prevention to users.
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Abstract. This research paper presents the design and construction of toxic
gase eliminator from print ink using high frequency high ripple pulse corona
technique for decrease VOCs gas in the suction gas of printing ink using
high frequency high voltage pulse switching power supply. Using inverter
principle and controlling of the switching by IC#TL494. The inverter is
designed to operate at 20 kHz frequency through a high frequency high
voltage switching transformer at output voltage of 1.5 kV, and at the input
voltage of 24 VAC 50 Hz, By adapting the non uniform electric field to the
electrode design 3 tubes, one - hour operating yields the ozone (O3)
generating capacity of 6.3 ppm enables decrease VOCs gas as well.
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Abstract. Since the beginning, Mobile Bed Biofim Reactor (MBBR)
technology has been extensively used, both at the level of small on-site
treatment units and at industrial scale. Moreover, this technology represents a
starting point for many researches aimed at improving performance, such as
the use of microorganisms, enrichment with anammox bacteria to accelerate
nitrogen removal and more. Within the present papar, a pre-screening of
Cerioporus squamosus strain attachement on a new type of biofilm carriers
was carried out. The tested biofilm carriers were realized from an innovative
material, being a mix of polymeric material (high density polyethileme + talcum
+ cellulose). Thus, a bio-argumentation study was performed under static
conditions, in Czapek-Dox nutritious medium (the medium was poured into the
plates with biofilm carriers exceeding with few mm the height of the carriers).
These were incubated for 5 days at 28 °C. After the incubation period, the
probes were analyzed by stereomicroscopy
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Abstract. The continuous population growth, which leads to increased social
and economic development, affects the quality and quantity of the freshwater
resources, both directly through changes in landscapes and pollution caused
by industrialization, urbanization, and agriculture, as well as indirectly
through climate change pressures (such as higher air temperature, drought,
frequent extreme precipitation events). Within this study, the heavy metals
contamination of Dambovita River was assessed, as it is the main drinking
water source for the city of Bucharest. Thus, surface water samples and
sediments were collected from four sampling sites along the Dambovita River
within two campaigns, in order to assess the seasonal fluctuations. The heavy
metal pollution index (HPI) and metal index (MI) of the collected water samples
were calculated for cadmium, nickel and lead, for each sampling site.
Additionally, in order to establish the potential ecological risk index, the
contamination factors and potential ecological risk factors were assessed for
each of the monitored heavy metals (Cd, Ni and Pb). The results showed that
the HPI values were below the critical pollution index value of 100, along with
MI values below 1. Also, the sediment analyses further confirmed that all the
sampling sites can be classified with low to medium levels of potential
ecological risk.

Keywords: water contamination, heavy metal pollution index, metal index,
potential ecological risk index, Dambovita River.
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Abstract. Apium graveolens is a medicinal and aromatic plant used in
pharmaceutical industry, cosmetic industry, gastronomy and traditional
medicine. It is known for its hepatoprotective, antioxidant, anticancer,
antidiabetic, anti-inflammatory, antimicrobial, analgesic, anti-spasmolytic, anti-
infertility, cardiotonic activities. The aim of this study was to determine and
correlate the total phenolics, total flavonoids, antioxidant activity and extraction
yield from ethanolic extracts of stems and leaves waste using different
unconventional extraction methods. Apium graveolens aerial parts waste were
obtained after aqueous extraction of the leaves and stems. The extraction
yield was expressed as function of freeze-dried extracts, and the extraction
methods were ultrasound assisted extraction, microwave assisted extraction
and accelerated solvent extraction. Total phenols content was determined by
Folin-Ciocalteu spectrophotometric method, the flavonoids content waste
determined by aluminium chloride spectrophotometric method and the
antioxidant activity was studied using DPPH (2,2-Diphenyl-1-picrylhydrazyl)
spectrophotometric method.
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Abstract. When establishing the constructive structures that must reach the
required levels of fire performance, one must start from the fact that the fire is
an accident. The structures must remain viable for the normal fire time
considered.The behavior of the construction to the fire is dependent, besides
other factors, on the contribution to the fire of the elements and parts of the
construction, of the materials and products for the construction, as well as on
the fire resistance of some of them.Due to the fact that the initiation and
evolution of the fires is different, it was imposed that the determination of the
fire behavior of the constructions and the materials that enter their composition
should be done under specified conditions, by exposing them to a specified
ignition source, in a good context.The general purpose of fire safety legislation
is to provide fire safety. To achieve this goal, the requirements for structures
(load bearing capacity), building materials (fire prevention and limitation of fire
propagation, limitation of fire size), and modalities of evacuation the buildings
(including the prevention of fire propagation to other neighboring buildings) are
established to define how they should be designed and executed according to
their purpose.
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Abstract. This research focuses on alternative low power consumption in
smart monitoring systems and on various techniques to facilitate access to
different monitoring sensors connected via BLE. Due to high complexity and
power demands that new smart monitoring equipment have, the need for
reduced power consumption in the context of new regulations/architectures for
the Internet of Things has occurred. Sensors can have dimensions of a few
centimeters, are not required to have cabling or power supply and can transmit
data for a long period of time. A network of sensors connected through BLE
wireless protocol with a corresponding architecture can provide a simple and
versatile solution to multiple environments that need to be monitored. Data
provided by the smart monitoring systems must be carried and analyzed either
in upper layers of the network or close to the edge. Dedicated applications
allow users to access data via smart-devices and data can be downloaded on
any device, such as mobile phones. All these require communication
techniques with optimized and reduced power consumption.

Keywords: low power consumption, BLE wireless protocol, smart monitoring
systems, sensor network.
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Abstract. The effect of acute- and obtuse- angled-corridors on the evacuation
behaviour is rarely studied. In the previous work, we have confirmed that
corridor with less than 900 turning angle has negative impact to the
pedestrians walking behaviour due to the tendency of the pedestrians to slow
down their motion when approaching the turning of the corridor. In this
contribution, empirical data collected from previous experimental work is
utilised to further study the effect of turning angle on the evacuation behaviour.
The simulations of walking through angled-corridor were reproduced which
reflects evacuation scenarios. Three different types of angled-corridor are
taken into consideration (a 60°-, a 90°-, and a 135°- angled-corridors) with
different sets of number of pedestrians (NOP: 60, 70, 80, 90 and 100). Three
metrics of evacuation behaviour measurement are reported: (1) inflexion
points, (2) escape time, and (3) interaction force. Inflexion point is used to
evaluate the restriction flow occurred during the evacuation. From the results,
the 600 angled-corridor contained the highest number of inflexion points. With
the highest number of inflexion points, the escape time for the 600 angled-
corridor is 14.8% to 24% longer compared to the other two types of angled-
corridors. This shows that this kind of angled-corridor need to be avoided in
the future design of walkways. On top of that, the 600 angled-corridor also
gives the maximum interaction force with 213.75 N. This reconfirmed that the
corridor with less than 900 turning angle is not suitable to be built as a
walkway. This work is relevant to be studied due to its immediate applications
in assessment of crowd safety for building egress.
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Abstract. Dyeing and printing of textiles are responsible for 30% of the
pollutants contained in the effluents. The impact of textile dyeing processes on
environment is highly variable, most important issues being the colour, the
organic charge, and the solids in suspension. The present study investigates
the characteristics of the polyester dyeing process in what concerns the
environmental issues. Disperse dyes are non ionic, have very limited solubility
in water at room temperature and have substantivity for polyester fibre. Two
disperse dyes were used, and dyeing were performed at different
concentrations. The exhaustion degree, the volume of wastewater used in the
process, the specific flow, pH, temperature and chemical oxygen demand of
the wastewater, the total residuum, volatile substances and the biological
oxygen demand were determined in all the cases. The data obtained showed
that the global pollutant content of the wastewater from disperse dyes dyeing
is high (more than two times higher than those obtained in the case of dyeings
with acid dyes).Absorption spectra of the initial and exhausted dyebath were
determined, in order to evaluate the dilution degree needed to make
wastewater colour acceptable.

Keywords: polyester, disperse dyeing, pollution.
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