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Preface

Thi s year AuliG &TheBtaBlian Congress on Vacuum Applications in Industry
and Scienceo, c46t edlibon avitl berhgld i d@ WNESP & Guaratinguetd's
Campus of Sdo Paulo State University in Guaratingueta city, i.e., the land of the white
herons in Tupi -Guara ni, the Brazilian Indian language, localized in Sdo Paulo State,
Brazil.

This initiative makes evident the maturity and dynamism of national scientific
community working in different areas of knowledge like Physics, Chemistry,
Engineering, Biology, Medicine and so on.

Following the tradition of CBr AVI Cds previous editions, t he
made all the efforts to congregate national and foreign researchers working in
di fferent knowledge areas in order t dbymeapsr ov e

of several Plenary Invited Talks by outstanding scientists presenting the state of art
in different fields of Science and Technology. The Organizing Committee hopes that

this effort will strongly contribute for the personal and professional impr ovement of

al | conferenceds attendees.

The Organi zing Committee decided t o i mprove
presentation format , considerably  reducing the number of short oral
communications. This decision has the objective of promoting more profi table and

deep discussions among the paper authors and the interested attendees. Therefore

the OPoster Sectionsd | ooses thelCeinrf eq eintce dma rsg
being brought to the center of all attendeeds
The Organizing Committ ee hopes that this initiative w ill be apprecia ted by all XL

CBrAVIC attendees and became a tradition that certainly will valorize all the efforts
and care that authors spent in preparing their posters presentations.

The Organizing Committee decided to prom ot e t he 0OBest Paper
undergraduate and graduate | evels for papers
author of the best poster will receive a money award and will have back the congress
subscription fee as well as t haathors oflthe papepsa per 0
ranked in 2 ndto 5t wi | | al so receive the congressos
i nitiative has the objective of enhancing the
participation.
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The Organizing Committee hopesthatallthe congressds attendees
participat ion in XL CBrAVIC and en joy their stay at this nice city and ap preciate so
much the Guaratingueta's people hospitality !

.c’(/ ak
Prof.. Dr. Konstantin G. Kostov Prof. Drr. Maﬁcio A./Algatti Prof. Dr:. Alvaroa). IDamido
Co-Chairof the Organizing Co-Chairof the.Organ izing President:of SBV
Committee Committee

A tiitulocde prefacio

Este anoo 0 C B\WIC 0 Congresso Brasileiro de Aplicacdes de Vacuo na Industria e na

Ci ° n ¢ comémora sua quadragésima  edicdo, nas dependéncias da UNESP -
Universidade Estadual Paulista, Campus de Guaratingueta entre os dias 07 a 10 de
outubro de 2019.

Esta iniciativa evidencia a maturidade e o dinamismo da Comunidade Cientifica
Nacional engajada nas diferentes areas do conhecimento tais como Fisica, Quimica,
Engenharia, Biologia, Medicina, etc.

Seguindo atradicédo das edi¢Oes anteriores, o Comité Organizador procurou congregar
pesquisadores Nacionais e Internacionais de diferentes areas do conhecimento,
objetivando o engrandecimento do evento através de Palestras Convidadas, da
escolha de uma teméti ca de ponta em Ciéncia e Tecnologia que viesse contribuir de
forma significativa para o enriquecimento pessoal e profissional de todos os
participantes.

O Comité Organizador decidiu valorizar sobremaneira os trabalhos na forma de
Péster, reduzindo signific ativamente o nUmero de  apresentacdes orais de trabalhos.
Esta decisdo tem por finalidade resgatar a possibilidade de uma discussdo mais
proficua e aprofundada entre o apresentador e o congressista interessado. Desta feita,
as0Se-»es de deX¥asla ser age praticamente 0 ma r g i no Erbgbama do
Evento e passa a disputar em pé de igualdade o centro das atenc¢des de todos os

Congressistas.

O Comité Organizador espera que esta iniciativa seja apreciada pelos participantes

do XL CBrAVIC e que a mesma se torne uma tradicdo, fazendo jus ao esforco e
capricho que todos os participantes tiveram na elaboracéo da apresentacao de seus
trabalhos. O Comité Organizador decidiu ainda promover uma competicdo entre 0s
trabalhos completos submetidos, cujo primeiro auto r seja orientado de Doutorado ou
Mestrado ou Iniciacéo Cientifica. O primeiro colocado em cada categoria recebera um
prémio em dinheiro e os cinco primeiros colocados, em cada categoria, terdo a taxa

de inscricdo devolvida. Tal iniciativa tem por objetivo incentivar a participagcao macica
dos estudantes no Congresso.

h
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Para finalizar, desejamos que

todos os congressistas tenham uma proficua
participacdo do XL CBrAVIC aproveitando a oportunidade para conhece r as belezas
naturais de Guaratingueta e cercanias bem como desfrutar da hospitalidade dos

habitantes desta encantadora cidade.

) ;i/ @
Prof. Dr:. Konstantin G. Kostov Prof. Dr:. Mauﬁcio A./Algatti Prof. Dr:. Alvaro«J. Damido
Co-Chair of the Organizing Co-Chair;of the Organizing President/of SBV
Committee Committee
Os temas principais a serem-disc! - cutidos-no XL CBrAVIC (" séo:

Biomaterials

© ®© N 2 0 H» 0N PR

Sensors:and Devices

PALESTRANTES:CONVIDADQOS

Vacuum Technology & Application
Materials-Science and  Technology
Plasma: Science-an:d Technology
Surfaces; Interfaces and Thin Films

Instrumentation-and Metrology

Treatment and Surface Madification

Nanoscience, Nanotechnology and:Nanomaterials

Invited: d Plenaryy Speakerss:

1. Prof. Dr. Thomas von Woedtke
Institute for Plasma Science and Technology

2. Prof. Dr. Holger Kersten
University of Kiel, Germany

3. Prof. Dr. Francesco Fracassi

Aldo Moro , Bari, Italy

(Invited Speakers)

- Plasma Medicine Program Manager - Leibniz
- INP-Greifswald, Germany

- Institute of Experimental and Applied Physics

- Department of Chemistry - University of Bari
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4. Prof. Dr. Pietro Favia - Department of Biosciences, Biotechnologies and
Biopharmaceutics ,Uni ver sity of Bari O0OAl do Mor oo,

5. Prof. Dr. Peter Bruggeman - Department of Mechanical Engineering ,
University of Minnesota Twin Cities MN, USA

6. Prof. Dr. Hiroshi Daimon - President of the Japan Society of Vacuum and
Surface Science , Professor at Nara Institute of Science and Technology , Ikoma,
Japan

7. Prof. Dr. Joseph E. Greene - D. B. Willett Professor of Materials Science and
Physics, University of lllinois , IL, USA

8. Prof. Dr. Mario Ueda - Plasma Associated Laboratory , National Institute for
Space Research - INPE, Sao José dos Campos, SP, Brazil

9. Prof. Dr. Carlos Roberto Grandini - Institute of Biomaterials, Tribocorrosion
and Nanomedicine - Brazilian Branch IBTN -Br Campus in Bauru, State
University of Sdo Paulo - UNESP Bauru, SP, Brazil

Invited Oral Presentations:

1. Prof. Dr. Alexandre Zirpoli S imbes - Engineering Faculty - FEG, State
University of Sdo Paulo - UNESP, Campus de Guaratingueta, SP, Brazil

2. Profa. Dra. Cristiane Yumi Koga -Ito Institute of Science and Technology - ICT
State University of Sdo Paulo - UNESP Séo José dos Campos, SP, Brazil

3. Dr. Ruediguer Hink - Leibniz Institute for Plasma Science and Technology , INP
- Greifswald, Germany

4. Dra. Thalita Nishime - Leibniz Institute for Plasma Science and Technology ,
INP-Greifswald, Germany

COMITE ORGANIZADOR R (Organizing €emmittes)
Konstantin Georgiev Kostov 0 Co-Chair 8 UNESP-Guaratingueta

Mauricio Antonio Algatti 0 Co-Chair 8 UNESP-Guaratingueta
Rogério Pinto Mota 8 UNESP-Guaratingueta

Milton Eiji Kayama 0 UNESP-Guaratingueta

Carlos Roberto Grandini 0 UNESP-Bauru

Carlos Alberto Fonzar Pintao 0 UNESP-Bauru

Alvaro José Damido & IEAv-CTA-S&0 José dos Campos

Pedro Augusto de Paula Nascente 0 UFSCar -Séao Carlos
Nazir Monteiro dos Santos 0 UNILA 0 Foz do lguagu

Cristiane Yumi Koga -lto 6 UNESP-Sé&o José dos Campos
Leide Lili Gongalves da Silva Kostov 0 FATEC-Pindamonhangaba
Cesar José Bonjuani Pagan - FEEC - UNICAMP, Campinas
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COMITE ORGANIZADOR EQCAL AlLLocah ©rganizing iComittee):

Konstantin Georgiev Kostov 0 UNESP-Guaratingueta
Mauricio Antonio Algatti 0 UNESP-Guaratingueta
Rogério Pinto Mota ~ d UNESP-Guaratingueta

Milton Eiji Kayama 0 UNESP-Guaratingueta

Roberto Yzumi Honda 0 UNESP-Guaratingueta

Mauro Hugo Mathias 8 UNESP-Guaratingueta

Edson Cocchieri Botelho 0 UNESP-Guaratingueta
Ana Paula Rosifini Alves - UNESP-Guaratingueta

Luis Rogério de Oliveira Hein 0 UNESP-Guaratingueta
Olivia Maria Berengue 0 UNESP-Guaratingueta
Tedfilo Miguel de Souza 0 UNESP-Guaratingueta
Leonardo Mesquita - UNESP-Guaratingueta

COMITE: LOCAILESTUDANTILI(LotalStudentiCemmittee):

AlonsocHernan:Ricci €astro - UNESP-Guaratingueta
Taiana-She Mui Mir - UNESP-Guaratingueta
FelipecKodairara - UNESP-Guaratingueta
Pedro:Willian.Mareira:Jr - UNESP-Guaratingueta
Kleber Petroski - UNESP-Guaratingueta

Herick Emante: da SilvaBarros - UNESP-Guaratingueta

COMITE CIENTIFICO O (ScieniificiCommities)
Konstantin Georgiev Kostov 0 UNESP-Guaratingueta

Mauricio Antonio Algatti 0 UNESP-Guaratingueta
Rogério Pinto Mota 8 UNESP-Guaratingueta

Carlos Roberto Grandini 0 UNESP-Bauru

Alvaro José Damido & IEAvV-CTA-S&0 José dos Campos
Milton Eiji Kayama 0 UNESP-Guaratingueta

Cristiane Yumi Koga  -lto d UNESP-S&o José dos Campos
Clodomiro Alves Junior 0 UFERSA 0 Mosoro6

Deborah Cristina Ribeiro dos Santos 0 SBV

Gilberto Petraconi Filho 0 ITA & Séo José dos Campos
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Luis César Fontana 6 UDESC 6 Joinville
Julio César Sagas 6 UDESC - Joinville

José Roberto Ribeiro Bortoleto 0 UNESP-Sorocaba
Antonio Renato Bigansolli 0 UFRRJ-Seropédica
Pedro Augusto de Paula Nascente 0 UFSCar -Séo Carlos

Nazir Monteiro dos Santos  d UNILA - Foz do Iguacgu

Thalita Mayumi Castaldelli Nishime - INP - Greifswald

Mario Ueda & INPE-S&o José dos Campos

Francisco Tadeu Degasperi 8 FATEC-Sao Paulo

Rodrigo Savio Pessoa & ITA d Sao José dos Campos

Leide Lili Gongalves da Silva Kostov 0 FATEC-Pindamonhangaba
Evaldo José Corat o INPE 0 Séo José dos Campos

Vladimir Jesus Trava  -Airoldi 0 INPE 96 Sao José dos Campos

SociedadédBrasileiraide Yacue

(Brazilian ¥ acuumiSoeciety)

Biénhido 201177-2019
(Bienniumm 201177-20199)

DIRETORIA/EXECUTIVAV A (ExecutiverBaoand)

Presidente: Prof. Alvaro José Damido (IEAv-CTA-S&o0 José dos Campos)

1o Vice Presidente:  Profa Dra Maria Lucia Pereira da Silva (USP/FATEC -Sao Paulo)
20 Vice Presidente:  Prof. Dr. Francisco Tadeu Degasperi (FATEC-Séao Paulo)

Diretor ia Cientifica: Prof. Dr. Carlos Roberto Grandini (UNESP-Bauru)

Diretoria Cultural: Prof. Dr. Antonio Renato Bigansolli (UFRRJ -Seropédica)

1o Secretario: Pesq. Luciano Rugério Silva  (Inertsolutions)

20 Secretario: Deborah Cristina Ribeiro dos Santos (FATEC -Pindamonhangaba)

1o Tesoureiro : Prof. Dr. Marcos Massi  (Universidade Mackenzie - S&o Paulo)

20 Tesoureiro: Profa. Dra. Nazir Monteiro dos Santos (UNILA -Foz do Iguacgu -PR)

CONSELH@®DELIBERATIVO/O (Deliberativev€ouncil)

A) Sacios Efetivos e/ou Honorarios
Prof. Dr. Rogério Pinto Mota (UNESP  -Guaratingueta )
Prof. Dr. Leonardo Cabral Gontijo ( IFES -Vitoria )

Prof. Dr. Argemiro Soares da Silva Sobrinho ( ITA-Sao José dos Campos )
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Prof. Dr. Luis César Fontana ( UDESC -Joinville )
Prof. Dr. Jair Scarminio (UEL  -Londrina )

Prof. Dr. Carlos Fonzar Pintdo (UNESP  -Bauru )

B) Sécios Coletivos e/ou Mantenedores

Agilent
Edwards
Avaco
Leybold
IEAV
INPE

CONSELHMAISCALL (Fiscal Council)

Prof. Dr. Pedro Augusto de Paula Nascente ( UFSCar )
MSc. Angelo Luiz. Gobbi ( LNNano CNPEM )

Prof. Dr. Konstantin Georgiev Kostov ( UNESP )

Prof. Dr. Méario Ueda ( INPE)

Prof. Dr. Alfredo Goncalves Cunha ( UFES)

PROGRAMAGAODASS PALESTRAS:EFARRESENTAQAO.DEROSTERES

CONEERENCEOSIAFIEMET ABLE
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Opening Ceremony

Welcome Reception

Annual Meeting of the
Brazilian Vacuum Society

19:30-23:30

Conference Dinner

Monday o7/10/2019 Tuesday 08/10/2019 Wednesday og/10/2019 Thursday 10/10/2019
40 Years History of CBrAVIC
Mini » Alvaro Damido Plenary talk #3 Plenary talk #6
RGPS In Memoriam of Prof. d’Agostino Mario Ueda Carlos Grandini
Pietro Favia
Misicodraes Plenary talk #1 Plenary talk #4 Plenary talk #7
= B Pietro Favia Thomas Von Woedtke Francesco Fracassi
10:10-10:40 Refreashment break Refreashment break Refreashment break
Mibicourses Plenary talk #2 Plenary talk #5 Plenary talk #8
Vi e
Peter Bruggeman Hiroshi Daimon Holger Kersten
Mi . Invited talk #1 Invited talk #2 Invited talk #3
it Rudiger Hink Cristiane Koga-ito Thalita Nishime
12:00-13:30 Lunch Lunch Lunch
ik Oral contribution #1 Invited talk #4
P\" 2 -
it Pedro Nascente Keynote talk Alexandre Simoes
bl cirass Oral contribution #2 Historical Overview of Oral contribution #5
> Z Maria Lucia Material Science and Technology Fellype do Nascimento
i Oral contribution #3 Oral contribution #6
M e Prof. G
s Clodomiro Alves Jr OF SOl Crass Julio Sagas
- Oral contribution #4 Oral contribution #7
Minicourses . > g
Erica Antunes Rodrigo Savio
15:30-26:00 Refreashment break Refreashment break
Registration Poster Session #1 Poster Session #2
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IN MEMORIAN OF PROFESSOR RICCARDO D'AGOSTINO

THE CONTRI BUTI ON OF PROF. D6OAGOSTI NO T
PLASMA SCIENCE AND TECHNOLOGY

L2pjetro Favia?3rancesco Fracassi
1 Department of Biosciences, Biotechnology BimpharmaceuticdJniversityof Bari Aldo Moro, Bari,
ITALY; 2 CNR Institute of Nanotechnology NANOTEC; 3 Department of Cherisiwgrsityof Bari Aldo
Moro, Bari, ITALY
Address: ia Orabona 4, 7012®ari, ITALY; mail: pietro.favia@uniba.it

Ri ccardo d6éAgostino, Professor Emeri tus of Gener a
one year ago, at the age of 75, after five decades QA@B3) of a bright career mostly devoted in investigating
plasma deposition, treatmentdagtching processes, and in developing their applications in Material Science and
Technol ogy. With Prof. d 6 Ag o s t-emment nembers, @ finm Iscientist,tay
committed organizer, a passionate communicator and a true gentl&athar of about 300 papers, reviews,
chapter of books and patents;exditor of four books [#4 ] , in 2004 Prof. ddAgosti
Wertheimer, Dr. C. Oehr, and Prof. P. FaRiasma Processes and Polymévgiley-VCH), one of the most
impacting Journal today in the field of cold plasma processes.

Beside his scientific impact in Plasma Science anj:
the organization of several main events in the field, including{&9B9 Pugnochiuso, ITA) and the 16(2003
Taormina, ITA) International Symposia on Plasma Chemistry, a NATO ASI School (1996, Acquafredda di
Maratea, ITA), and several ISPC Summer Schools on Low Temperature Plasmas. A summary of his remarkab
Curriculum Vitae can &found orPlasma Processes and Polymg&k

Among his several prizes, Prof. d6Agostino was pa
him at the 18 international Symposium on Plasma Chemistry (2007, Kyoto, JAP) by the Board of Directors of
the I nternational P Freaognitian ofQik lengtime tesegrch Sootdbutiers gf camsistently
high quality in the areas of Plasma Chemistry &ta@sma Processing Science, and for his exemplary service to
the scientific communityo.

This talk is intended to offer to the audience a
Science and Technology in years, mainly in the §i@fidiagnostics of low pressure plasma processes, of kinetics
of etching, PECVD and grafting surfacenodification plasma processes, and of plasyvahesized surfaces for
various applications.

References

[1] Plasma Deposition, Treatment and EtchinPad | y me r s, R. d 6 AMatesats interactiomsd .
Series, Acad. Presd.99Q

[2] Pl asma Processing of Polymer s, R. déAgostino, P

Series E: Applied Sciences, V846, 1997.
B P asma Processes & Polymers, R. doAgos-YGHP2005 P. |
[4] Advanced Plasma Technology, R. d'Agostino, P. Favia, Y. Kawai, H. Ikegami, N. Sato, KAoagari
ed., WileyVCH, 2008
[5] P. Favia, M. R. Werthmie r C. Oehr , D. Hegemann, R. Foer ch,
(June 17, 1942 April 21, 2018), Founding Editor of Plasma Processes and Polymers, Plasma Proc. and
Polymers 15, 1815062018



11
XL CBrAVIC - UNESP - Campus de Guaratingueta, SP, Brasil, 07 a 10 de outubro de 2019

INVITED PLENARY LECTURE 1

PLASMA PROCESSES FOR LIFE SCIENCES:
FROM BIOMATERIAL SURFACES TO BIOLOGICAL SUBSTRATES

L%Pietro Favia?Fabio Palumbcd’Roberto Gristina2Eloisa Sardella
! Department of Biosciences, Biotechnology and Biopharmacéuieersity of Bari
2 CNR Institute of Nanotechnology NANOTEC c/o Department of Chemistry, University of Bari, Italy
pietro.favia@uniba.it

Plasma, ionized gas matterwvit e qual density of positive and n
state of the mattero, the most cResdaetars, lightnings o f
andAurora Borealis natural examples of thermonuclear, thermal and plalsmas respectively, men

had to wait the 19th century to create plasmas in controlled environment. Plasma Science an
Technol ogy (PST) of non equilibrium fAcoldo p
steadily increasing number of researclaesl commercial produdtsRoutinely applied for surface
modification processes in Microelectronics, Solar Cells, Automotive, Polymers, Composite Materials
and other fields, PST is one of the most pervasive, yet still promising technologies of our time. PST
impacts nowadays three large areas of Life Sciences, namely:

SURFACE ENGINEERING OF BIOMEDICAL MATERIALS Cold plasmas can modify the surface

of materials at room temperature with no bulk alterations, no use of solvents, in environment friendly
way. In ths particular field, many possible surface modification etching (ablation), deposition and
grafting processes are optimized to develop tailored surfaces witiefemined properties onto
biomaterials, scaffolds and biomedical devices, to elicit the aptresponse of biological entities
(proteins, cells, bacteria, fluids, tissues) in contact with them, in vitro and irf vivo.

STERILIZATION OF BIOMEDICAL DEVICES The surface decontamination of biomedical
materials from biological and organic moleculeswadl as their sterilization, is one of the many
applications of plasmas boosted by the diffusion of Atmospheric Pressure (AP) plasma discharges. Lo
Pressure plasma sterilizers indeed already exist on the market. Plasma decontamination/sterilization
materials is due to the lethal effects on bacteria and spores of reactive oxidant species (e.g., O aton
OH radicals, etc) and UV photons generated in plasmas.

PLASMA MEDICINE This term defines the emerging discipline where living tissues are directly
expased to AP cold plasmas in air, for eliciting therapeutic effects such as wound sterilization and
healing, tissue regeneration, blood clotting and killing of cancer cells. AP plasmas are also experimente
for sterilization of dental cavities, teeth bleaahirreatments of acne and other therapies. Plasma
Medicine combines plasma physics, plasma chemistry, life sciences and clinical medicine in what i
probably today the most promising field of BST

The aim of this talk is to introduce the audience intarial way to the field of Plasma Science and
Technology for Life Sciences, with a stress on the recent developments and the interdisciplinan
interconnections with the field of Biomaterials.

REFERENCES

1. K-D Weltmann, J F Kolb, M Holub, Dhrlandt, M Simek, K Ostrikov, S Hamaguchi, U Cvelbar, M Cernak,
B Locke, Al Fridman, P Favia, K Becker, The future in Plasma Science and Technology, Plasma Proc. Polym
16, 1800118, 2019

2. | Trizio, M Garzia Trulli, C Lo Porto, D Pignatelli, G Campore&dlalumbo, E Sardella, R Gristina, P Favia,
Plasma Processes for Life Sciences, In: Reedijk, J. (Ed.) Elsevier Reference Module in Chemistry, Molecula
Sciences and Chemical Engineering. (2018).

3. S Bekeschus, P Favia, E Robert, T von Woedtke, White Page&lasma for Medicine and Hygiene: Future
in Plasma Health Sciences, Plasma Proc. Polym. 16, e1800033, 2019.
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INVITED PLENARY LECTURE 2

PLASMA -LIQUID INTERACTIONS: FUNDAMENTAL STUDIES ELUCIDATING
BIOMEDICAL AND ENVIRONMENTAL APPLICATIONS

Peter Bruggman
University of Minnesota, Department of Mechanical Engineering
111 Church Street SE, Minneapolis, MN 55455, U.S.A.
e-mail: pbruggem@umn.edu

Nonrequilibrium atmospheric pressure plasnrasracting with water offer a unique source of highly
reactive chemistry beneficial for many applications. These include analytical chemistry, environmental
remediation, material processing and synthesis, chemical synthesis, sterilization, disinfedtioredical
applicationsThis contribution provides an overview of the current stdtthe-art of plasmdiquid interactions
and identifies key research challenges on the road to controlling plagnaainteractions in applicationswill
show examples of fundamental studies that illustrate the importance oflisteartspecies in many of these
applications and introduce an experiment that enables us to obtain quantitative data on reactive species in hc
the plasma and liquid phase. The reshighlight the importance of the strong coupling of the plasma and liquid
phase at the gdijuid interface.The possible impact of the insights obtained from these investigations will be
illustrated for biomedical and environmental applications.

Thiswok i s partially supported by the OPIl asma Sc
United States Department of Energy, Office of Fusion Energy Scienec&(0B01319), a Department of Energy
Early Career Research Award (EB£0016053) and the Natial Science Foundation (PHY 1500135).

INVITED PLENARY LECTURE 3

MODERATE TO HIGH TEMPERATURE ( 270T0O1100°C) PllIl AND PI111&D PROCESSING
BY CONTROLLING THE TREATMENT PARAMETERS AND CONFIGURATIONS IN
DISCHARGES INSIDE METAL TUBES

M. Uedd, C. Silvd 2 S.F.M. Mariané, N. M. Santo§ G.B. de Souza L. Pichort, H. Reuthet
'Associated.aboratory of Plasma, National Institute for Space Research, S.J.Campos, SP, Brazil
2Associated Laboratory of Sensors and Materials, National Institute for Space Research, S.J.Campos, SP, Bra:
SUniversidade Estadual de Ponta Grossa, Ponta Grossa, PRjlBra
4Université de Poitiers, Poitiers, France
*HZDR, Rossendorf, Dresden, Germany

To obtain sufficiently thick treated layer in the surface of materials by Plasma Immersion lon Implantation (PIII)
and PlII&D (Deposition) techniques aiming at the surfaostgetion of components for many scientific and
industrial applications, it is necessary to heat them (the components) to adequate maximum temperatures duri
those treatments. In that way, normally very thin modified layer obtained by those ion impantathods in

low temperatures, of order of few dozemnometerscan reachmicronsizes, due to high thermal diffusion. As

for the deposition case, either of sputtered wall material or condensable gaseous carbonaceous films (DLC a
DLC-Like), thesuccess of the treatment may depend also on the used temperature. Therefore, in order to opere
Pl and PIII&D in adequate temperatures, intensive parametrization studies combined with exploration of many
different configurations, dimensions and-aps of metal tubes were carried out in our laboratory, recently.
Results of those experiments will be shown and discussed in terms of the range of temperatures used, spann
from 27010 1100 °C, depending on the type of the material of the tubes (SS30&6ahdiVi) and on the pursued
applications. Parameters as used power, current, voltage, total time of treatment, pulse repetition rate, pulse leng
and temperature of the treatments were varied while different tuopsetere tested. Results of the are\f

the modified surfaces of the treated samples monitoring the process as well as of the tube inner walls will b
presented in this invited talk.
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INVITED PLENARY LECTURE 4
PLASMA MEDICINE: INNOVATIVE PHYSICS FOR MEDICAL APPLICATIONS

Thomas von Wod#e'?
Leibniz Institute for Plasma Science and Technology (INP Greifswald),
Felix-HausdorffStr. 2, 17489 Greifswald, Germany
2Greifswald University Medicine, 17475 Greifswald, Germany
e-mail: woedtke@inggreifswald.de

Plasma medicine means the direct application of physical plasma on or in the human body for therapeu
purposes. For a direct application on living tissue, cold atmospheric pressure plasma (CAP) is used, I.
plasma generated in atmospheric air envirorimeth temperatures lower than 40°C at the target site
during plasma treatment. During recent years, mainly two basic concepts of CAP devices were teste
and partially applied for medical purposes: dielectric barrier discharges (DBD) and plasid4. jets
BecauseCAP chemistry is dominated by nitrogen and oxygen chemistry, biological plasma effects that
are potentially useful for medical applications are mainly based on reactive-getil®®) oxygen and
nitrogen species (ROS, RNS) [2,3].

Based on both theery effective inactivation of a broad spectrum of microorganisms by CAP and its
ability to stimulate tissue regeneration, main focus of clinical application is in the field of wound healing,
yet. For this field of application, a few CAP sources arec€lfied as medical devices now opening

up the possibility of broad clinical use of CAP. Besides wound healing, several other indications for
plasma application in dermatology are taken into consideration, mainly in treatment of pdithsgén
and/or inflamnatory skin irritations and diseases. Also in ophthalmology-iaféctive plasma
applications were tested. Several plasma applications in dentistry are under research for several yes
too. Finally, because CAP is able to induce programmed cell deatpt¢ai®) also in cancer cells,
plasma application for cancer treatment is now an important research field [4].

To consolidate medical plasma application and to open up further medical fields, a rdepghin
knowledge of control and adaptation of plasmaapeters and plasma geometries is needed to get
suitable and reliable plasma sources for the different therapeutic requirements [5].
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INVITED PLENARY LECTURE 5
Atomic-resolution holographies to reveabtructure around active functional atoms

Hiroshi Daimon
Toyota Physical and Chemical Research Institutel 4¥okomichi, Nagakute, Aichi 48092, Japan

3D local atomic structure around specific acthite atom plays crucial role in functional mategialich as
high temperature ferromagnetic semiconductors or superconductors. The 3D atomic structure around this kind |
local specific atom, however, has not been able to be analyzed by a standard structure analysis megtiiod of x
diffraction (XRD) becaus this kind of active site has no translational symmetry. Recently several -atomic
resolution holographies have been developed to investigate the 3D atomic structure around this kind of specif
atoms with no translational symmetry. One method is the plectoen holography, where the obtained angular
distribution pattern includes the interference between the direct photoelectron wave and the scattered waves frc
surrounding atoms. Because the phase difference information between the direct wave atigitbe wseaes
are recorded, the diffraction pattern is considered as a hologram [1], and thpa@alatomic arrangement is
easily obtained directly.

Fig. 1 Exemple of photoelectron holography [2]

Fig. 1 shows the renstructed structure fd¢ doped graphite intercalation supercondu¢®r A similar
technique which uses fluorescentxay i s -rcay | feldu dir xscence hol ography
improved dramatically by the development of new analysis code [4] and a sensitive detector [5]. A new techniqu
ofdirect3Datomc structure analysis method fAstereography
These technigues received renewed att enstiitoen srceiceennc
in order to open a new field of local 3D actisi¢e science. The target materials in this project are ranging from
inorganic materials to bimaterials. Recent results of dopant As in Si [8] and others are presented.
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SURFACE MODIFICATIONS IN TI -BASED ALLOYS FOR BIOMEDICAL APPLICATIONS

Carlos Roberto Grandini, FBSE *
UNESI Univ. Estadual Paulista, Laboratério de Anelasticidade e Biomateriais, 1713683Bauru, SP, Brazil
IBTN-Br i Institute ofBiomaterials, Tribocorrosion and Nanomedicin8razilian Branch

Ti and its alloys are being used in biomedical field owing to their low elastic modulus, good fatigue strength anc
formability, and corrosion resistan¢®. However, they are still not sufficient for logrm clinical usage as they

are bieinert and they cannot bond to living bone directly at the early stage after implantation into a human body
Their surfaces play an importarole in response to the artificial devices in a biological environment; for these
materials to meet the clinical demands, it is necessary to modify their s(#jadde corrosion resistance and
biological properties of Ti and its alloys can be improved selectively by using the appropriate surface modificatior
techniques Wile the desirable bulk attributes of the materials are retained. The proper surface treatment expanc
the use of these materials in the biomedical field. In this work, it will be presented the various surface modificatior
techniques for Ti and its alloyscluding mechanical methods, chemical and electrochemical treatment, thermal
spraying, sdlgel, and ion implantation towards the field of biomedical engine¢Bii).
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INVITED PLENARY LECTURE 7

Innovative non equilibrium plasma processes for environmental applications

Fracassi E2, Armenise V, P. Boss§ Fanelli F2 A. Milella?
Department of Chemistry, University of Bari Aldo Moro, Italy
?Institute of Nanotechnology (NANOTEC), National Research Council (CNR), Bari, Italy
E-mail francesco.fracassi@uniba.it

Non-equilibrium plasmas, both at low and atmospheric pressure, allow the preparation of functionalizec
structured and unstructured surfaces with interesting and unique properties. The pperestabe
grafting of specific hemical functionalities and the deposition of organic, inorganic or hybrid organic
inorganic thin films. In this presentation some novel processes, currently studied in the plasma laboratol
at University of Bari in Italy, with interesting potential applions in the environmental field, will be
discussed. It will be shown that low pressure processes, such as PECVD and RF sputtering, allow
obtain innovative nanotextured materials with important catalytic properties also for
photoelectrochemical wateplgting, photochemical wastewater treatment and biodiesel production.
With atmospheric pressure plasma in DBD configuration, the processing of porous 3D substrates, e.c
polyurethane foams and PET meshes can be performed. The ignition of the dischidegtheaxsmall

pores and the efficient penetration of the plasma generated species in the substrate result in an efficie
surface modification or thin film deposition [1]. Some examples of novel processes will be described,
i.e., the preparation of hybridrganic/inorganic multifunctional nanostructured thin films [2], the
deposition fluoropolymers [1], and the surface functionalization with carboxylic groups for oxygen
treatment and deposition from acylic acid containing feed [3]. Results will be prksearttee utilization

of the treated 3D substrates as photocatalysts for organic pollutant destsigheriydrophobic and
oleophilic material for wateoil separation anés adsorbent for the removal of heavy metals from
polluted water.
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INVITED PLENARY LECTURE 8

Determination of momentum and energy fluxes in plasma surface processing

H. Kersten T. Trottenberg, A. Spethmann, M. Klette, L. Hansen, M. Maas

Institute for Experimental and Applied Physics, Kiel University, Kiel, Germany
kerster@physik.unikiel.de

For an optimization of plasmaased processes as thin film deposition, suitable diagnostics are required.
In addition to weHestablished plasma diagnostic methods (e.g. ogtiaasion spectroscopy, mass spectrometry,
Langmuir probes, et c. )-cwrev @retr ifapst dislgripstica,omipidh are appli€abled n
in technological plasma processes. Examples are the determination of energy fluxes by calorimetiit,pfobes
and the measurement of momentum transfer due to sputtered particles or changes of plasma pressure by fo
probes [3].

The total energy influx from the plasma to a substrate can be measured by special calorimetric sensor
One method is the passive thermal probe (PTP) based on the determination of the temporal slope of the substr
surface temperature (heating, coolingitie course of the plasma process. By knowing the calibrated heat capacity
of the sensor, the difference of the time derivatives yields the integral energy influx to the surface. Simultaneously
the electrical current to the substrate can be obtainelyavatiation of the bias voltage the energetic contribution
of charge carriers can be determined. By comparison with model assumptions on the involvegynffasma
mechanisms the different energetic contributions to the total energy influx can beeskparat

Furthermore, for thin film deposition by sputtering it is essential to determine the sputtering yield as well
as the angular distribution of sputtered atoms. In addition to model calculations (TRIM, TRIDYN etc.) an
experimental determination of thelated quantities is highly demanded. For this purpose, we developed
interferometric force probes. Such a quite sensitive probe bends a few um due to momentum transfer by tr
bombarding and released particles, i.e. sputtered target atoms and recoileByidkmawing the material
properties of the cantilever and by measuring its deflection, the transferred momentum, e.g. the force in uN rang
can be determined experimentally. In the present study, the measurements are compared with TRIM simulatiol
for different experimental discharge conditions. Furthermore, the method of momentum transfer will be
demonstrated also for small changes in pressure due to gas heating and charged species in the sheath of a |

pressure Fplasma as well as for an atmospheridaze barrier discharge.
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KEYNOTE TALK

THE 14-BILLION YEAR HISTORY OF THE UNIVERSE
LEADING TO MODERN MATERIALS SCIENCE

Joe Greene
D.B. Willett Professor of Materials Science and Physics, University of Illinois

The story begins approximately 13.8 billion years ago with the Big Bang. Aibttiefluction
will trace the evolution of the universe to what we observe today. Many of the formative events occurrec
in the first tiny fractions of a second (our universe evolved from consisting entirely of a quark/gluon
plasma to form the first hadrongrotons and neutrons) to minutes (free neutrons decay to electrons,
neutrinos, and more protons) to a few tens of thousands of years (elementary particles react to form t
first elements which leads, in turn, to the development of stars due to locay dikeictiiations). Planet
Earth nucleated and began to accrete interstellar debris ~4.5 billion years ago. While the lighter met:
elements on earth formed primarily due to stellar supernovae explosions, the primary mechanism leadir
to the formation of theneavier elements has only recently been demonstrated. The first known
sophisticated stone tools used by hominids, found in northern Ethiopia, date to 2.6 million years ago

Gold is likely the first metal discovered by man, >11,000 years ago. Howevéde golpper
(Mesopotamia, ~9000 BC), bronze (Iran, ~5000 BC), and cast iron (China, ~600 BC), it was too soft fo
fabrication of tools and weapons. Instead, gold was used for decoration, religious artifacts, ant
commerce. Spectacular metal sculpting displ@yvery high levels of metallurgical and artistic
craftsmanship have been found in Mesopotamia (S. Iraq). The earliegiutighAu artifacts derive
not from Egypt, as commonly thought, but from NE Bulgaria ~6500 y ago; however, the largest known
concentation of ancient gold mines is in the Egyptian Eastern Desert. Metal extraction from ore, coppel
smelting, was already being carried out in the Balkans (E. Serbia and S. Bulgaria) ~7500 years ago.

Gold brazing of metal parts was first reported in ~34Q0ilBSumaria. The earliest documented
thin metal films were gold layers, some less than 1000 A thick, produced-ofeshanically by
Egyptians ~5000 years ago. Examples, gilded on copper and bronze statues and artifacts (requiril
sophisticated compositially-graded interfacial adhesion layers), were found in hetone pyramids
dating to ~2650 BC in Saggara. Spectacular samples of embossed gold sheets date to at least 2600
Electroless gold and silver plating was developed much later by the Mocheslodlideru in ~100 BC.

Early biomaterials used as human prosthetics following successful amputations date to 950 BC in Egyr
while the first recorded quantumechanical nanbased devices, exhibiting spectacular dichroic
nanophotonic effects based on 828-diameter Au alloy quantum dots, were synthesized in Rome
during the early thirgcentury AD.

Vaporphase deposition of thin metal and ceramic films on bulk substrates (as used in
manufacturing of today's transistors, hard discs, LED TVs, etc.) haalttéowthe invention of vacuum
pumps (~1650 for mechanical pumps, through ~1865 for ballistic mercury momgansfer pumps).

The fascinating development of crystallography (Plato [Greece], 360 BC; through Kepler [Germany],
1611; Hauy [France], 1780sn@ Miller [UK, 1839]), is essential for describing crystal structure in
modern materials science, mineralogy, and geology.

While an historical road map tracing the progress of materials technology is interesting in itself,
the stories behind these deyaioents are even more remarkable and provide insight into the evolution
of scientific reasoning.
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INVITED TALK 1

INFLUENCE OF DIELECTRIC THICKNESS AND STRUCTURE ON THE ION WIND
GENERATION BY MICRO FABRICATED PLASMA ACTUATORS

R. Hink¥, A. V. Pip&, J.Schafet, A. Max?, R. Caspafi R. Foest R. Brandenburg
!_eibniz Institute for Plasma Science and Technology, Greifswald, 17489, Germany

“Airbus Defence and Space, Manching, 85077, Germany
*Corresponding Author: R. Hink:  ruediger.hink@inp -greifswald.de

1. Introduction

The growing demand on passenger aircraft and the limitation of air transportation and finite fossil fuels
require fuelsaving technologies. During the last decade, the flow control byhasmal plasma withsymmetric
dielectric barrier discharges (DBDs) were extensively investigated as drag reduction technology for the aerospax
applications [1, 2, 3, 4].

These DBD6s have typically two electrodes gfi xe
from the edge of the high voltage electrode expands over the dielectric surface above the ground electrode a
induce an air flow called ion wind. The induced flow can prevent a boundary layer separation at aircraft wings
even at higher angles of atta@{ or damp TollmierSchlichting waves [6] and thus delay the boundary layer
transition from laminar to turbulent, which lead to a remarkable reduction of the drag.

Different approaches are taken to increase the flow control effects by increasing wWiedorelocity.

One way is to decrease the dielectric thickness, which leads to an increase of the electric field and thus the effe
of such DBDs as Forte et al. showed [7].

Another way to increase the ion wind velocity is the use of a structured higlyeatectrode, which
increase the electric field at sharp edges. Thomas et al. [8] showed already that the thrust increases more than 4
at the same voltage amplitude of about 20 kV for structured electrodes in comparison to straight electrodes. |
that sudy an equal sided triangle electrode structure was investigated with a base length of 3.18 mm and a heig
of 12.7 mm. However, to our knowledge micro fabricated electrodes were up to now not investigated and i
therefore put in the focus of this study.

2. Experimental investigations

In this study both parameteisthe dielectric thickness and a structured electroaes investigated to
increase the performance and lower the weight of DBDs. It is investigated if the positive effect of the structurec
high voltage electrode remains for smaller righgled triangles with a hypotenuse lengths of 200 and 260
A focus in this study is set on the comparison of the dynamic pressures for different DBDs. Furthermore, the
efficiency of the different samples liye ratio of dynamic pressure to the consumed power is compared. Finally
the surface degradation by the plasma operation was investigated by an optical and a scanning electron microsc
(SEM), especially due to the fact that latest studies show a stegmgdation of organic materials like the often
used polyimides (e.g. Kapton®) [9].

3. Results and Discussion

The electrode structure demonstrated a higher ion wind generation as well as a slightly higher actuatc
efficiency. However, the discharge filanterare aligned to the peaks of the electrode structure. The preferable
location of the filaments is well recognized by erosion channels in the dielectric. Further details will be presentet
on the conference.
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INVITED TALK 2

NON-THERMAL ATMOSPHERIC PRESSURE PLASMA REDUCES CANDIDA ALBICANS
VIRULENCE GENES EXPRESSION

Cristiane Yumi Kogdto!*, Marcia Hiromi Tanak&? Aline Chiodi Borge}
Thalita Mayumi Castaldelli Nishinté, Konstantin Georgiev Kostév
'S&0 Paulo State University (UNESP)
“Universidade Santo Amaro
3eibniz Institute for Plasma Science and Technology
*Corresponding author: cristiane.kogéo@unesp.br

1. Introduction

Candidaspecies are fungal pathogens that can cause superficial to systemic dise&seallpidansis
the most frequently isolated speci€andidaspp. express a number of virulence factors that enable them to
invade the host and cause diseases [2]. One ofdiséimportant virulence factor is the formation of biofilm, as
this form is much more resistant to the antifungals than the planktonic cells [1{h&tomal atmospheric plasma
showed promising antifungal activity agaistalbicansboth in vitro [3] agn vivo [4], however little is known
about its effect on the expression of virulence genes. Thus, the aim of this study was to evaluate the effect of no
thermal atmospheric pressure plasmaoalbicansALS3, HWP1, SAP2, SABAdSAP6genes.

2. Experimental

Candida albicansATCC 18804 standardized suspensions were obtained. Biofilms were formed in 96
wells microplates using yeast nitrogen base broth supplemented with 50mM glucose. After initial adherence fo
90 min under shaking, plates were incutdatef o r 24 h at 37 under aerobi c
biofilms were exposed to previously standardizedistibitory period of exposure to nahermal atmospheric
pressure plasma (1 min). Plasma was generated with mean power of 1.8h& syglem was fluxed with helium
at 2.0 SLM. Norexposed biofilms were included for comparative purposes. Total RNA was extracted from the
biofilms and purified. The expressions of the virulence géh&3(cell adhesion)HWP1(cell adhesion involved
in biofilm formation) SAP2, SAP4&nd SAP6(protease secretion) were investigated. Positive control (of the
amplification reaction) and negative control were included. The experiments were done in triplicate. Gene
expression was analyzed by gPCR after nomadlto an endogenous contr&ldT1). The results were expressed
as rate of gene expression of plasma treated biofilms in relation 4exposed controls.

3. Results and Discussions

Gene expression gfLS3after exposition to nethermal atmospheric essure plasma was 0.75 times
lower in relation to norexposed control (p<0.0001). FWP1,the expression was 0.35 times lower in relation
to control (p<0.0001)SAP2was 0.59 times less expressed in relation to control (p=0.0005), 34k gene
expresin was 0.27 times lower when compared to control (p<0.0001). &&Réwvas 0.21 times less expressed
in relation to norexposed control (p<0.0001). It could be concluded thatlbicansexposed to plasma for 1
minute showed reduced virulence genes egmwasvhen compared to n@xposed control.
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INVITED TALK 3

A MEDIUM SCALE ATMOSPHERIC PRESSURE PLASMA SOURCE FOR
PRE-HARVEST TREATMENTS

Nishime, T. M. C', Wannicke, N, Mui, T. S. M?, Horn, S, Weltmann, K-D.%, Brust, H!
!eibniz Institute for Plasma Science and TechnolBglix-HausdorftStr. 2, 17489 Greifswald, Germany
’S&0 Paulo State University (Unesp), School of EngineemngDr. Ariberto Pereira da Cunha, 333; 12516
410, Guaratingueta SP, Brazil.
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1. Introduction
For decades netinermal atmospheric pressure plasmas have been studied as possible alternatives t
conventional treatments, from material processing to medical therapies [1], [2]. Therebplasohds have
recently drawn much attention to their potential usage in agriculture. Studies have shown that plasma can be us
not just in posharvesting processes, such as in decontamination of crops, but alstammst procedures. The
last includesdecontamination of seeds in storage, enhancement of seed germination and growth of plants an
removal of volatile organic compounds [3]. In the present work, the development and characterization of &
medium scale dielectric barrier discharge (DBD) forlpaevest treatment is presented.
2. Experimental
A medium scale DBD with coaxi al configuration
treatment. The reactor contains a 2 liters compartment for seeds connected to the discharge quartz wibe. The t
voltage electrode is wrapped around the outer quartz tube. While a central metallic rod is connected to groun
The electrodes arrangement is presented in Fig. 1. During the treatment, the seeds are transported from the prim
reservoir through the tebwhere plasma is produced.
The discharge was operated in burst mode with 30% of voltage duty cycle to avoid overheating. Powe
measurements and optical emission spectroscopy (OES) were carried out for different stages of treatment, that
for differentamount of seeds inside the discharge zone. To test the reactor efficiency for agricultural applications
seeds of barley and wheat were treated with diffe
water uptake and germination were istigated
3. Results and Discussions
Plasma treatments can be performed directly or indirectly and commonly, the direct case provides a much richs
and active environment capable of quickly acting on the target. However, when the discharge is in dagtct cont
with the samples, because it is placed inside the gap, the amount of treated material can affect the dissipat
power . Thus, upscaling a reactor for seedbs trez:
homogeneity. However, as can beetved in Fig. 2, plasma treatment can effectively accelerate the germination
of barley seeds for different exposure times. The small standard deviations indicate that plasma treatment by tl
medium scale DBD reactor is homogenous.
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SENSOR RESPONSE TOWARDS CO GASROLE OF CEO2NANOPARTICLE
MORPHOLOGIES AND THEIR C ORRESPONDING CRYSTALLINE PLANES

Rafael A. C. Amoresi, Maria A. Zaghett Elson Longé, Julio R. SambrartpAlexandre Z. Sim&és

1S&0 Paulo State UniversityUNESP, 12518+10,Guaratingueta, SP, Brazil
2 Modeling and Molecular Simulations Group, S&o Paulo State University, UNESP,
17033360, Bauru, SP, Brazil
3 Interdisciplinary Laboratory of Electrochemistry and Ceramics, LIE@epartment of Chemistry,
Universidade Federal d8ao Carlos UFSCAR, 1356805 Sao Carlos, SP, Brazil
“Interdisciplinary Laboratory of Electrochemistry and Ceramics, LIEChemistry Institute, Sdo Paulo State
Universityi UNESP, 1480®@60 Araraquara, SP, Brazil

Currently, numerougroperties of semiconducting oxides are correlated to their morphological characteristics
resulting from their exposed surfaces. In the present work, the relationship between the following morphologies
rods, beans, hexagons, and rods/cubes of CeO2 heitlxposure of (111), (110), (100), and (311) surfaces and
the main carriers was investigated related to the CO adsorption. Therefore, the active species were correlated
the computational simulations using the density functional theory (DFT). Accaordihglrelationships between

the morphology, surface exposure in the particles, surface defects, sensor generated species, and preferer
attack were shown. Specific surface area analyses demonstrate an effective relationship between gas sensors
the exposed surface of the particle. This will allow rationalization of the relation between the catalytic and
electronic properties of semiconductor surfaces.

Keywords: Ce@ surface, CO, Sensors, DFT
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TI-MG ALLOY COATING SPUTTER -DEPOSITED ON AISI 316L STAINLESS STEEL FOR
BIOMEDICAL APPLICATIONS

E.D. GonzaleZz A.L. Gobb?, N.K. Fukumast V.R. Mastelary C.R.M. Afonsé®, P.A.P. Nascenté&*
'Federal University of S&o Carlos, Graduation Program in Materials Science and Enginek8565905, Sao
Carlos, SP, Brazil.
“Brazilian Center for Research in Energy and Materials, Brazilian Nanotechnology National Laboratory,
13083970, Campinas, SP, Brazil.
3University of Sdo Paulo, Polytechnic School, Department of Mechanical Engineer@$ @80, Sdo Paulo,
SP, Brazil.
“University of S&o Paulo, Sdo Carlos Institute of Physics, 1389686 S&o Carlos, SP, Brazil.
°Federal University of S&o Carlos, Department Materials Engineering, :9865S&0 Carlos, SP, Brazil.
*Corresponding Authornascente@ufscar.br

1. Introduction

Titanium and its alloys have been widely employed as biomedical devices, especially for the replacemen
of hard tissues. Two critical criteria for selecting a metallic material for manufacturing orthopedierdat
implants are the absence of toxic elements and a low modulus of elasticity. Since magnesium is a lightweigt
metal, it is expected that alloying Ti with Mg produces a useful metallic biomaterial [1]. Due to the lack of
complete solubility in the TMg phase diagram, high Mg content-Nlg alloys cannot be obtained by
conventional melting processes, and +eguilibrium processes, such as magnetron sputtering, have been
employed for producing Mg alloys [2]. A TFMg alloy coating was cdeposited on FS1 316L SS substrate by
magnetron sputtering, and its composition, structure, and morphology were analyzed by energy dispaysive X
spectroscopy (EDS), -¥ay diffraction (XRD), atomic force microscopy (AFM), andray photoelectron
spectroscopy (XPS), hile the mechanical properties were characterized by nanoindentation, scratch, and
nanowear tests.

2. Experimental

A Ti-Mg coating was deposited on AISI 316L substrate bgmattering pure Ti and Mg targets. The
magnetron sputtering system was an AJAo®B8 Phase Il J, and the deposition conditions were: base pressure
of 1.3 10° Pa, working pressure of 0.67 Pa, and argon flux of 20 sccm. The substrate was cut in the form of 1°
mm diameter disk, and the targets were Ti and Mg disks (50.8 mm diamet@mamdthick) with a purity of
99.95 %. The targedample distance was 20 cm, and it was applied a DC power of 300 and 34 W to the Ti and
Mg targets, respectivel)XRD analysis was carried out using a Bruker diffractometer in BBxggtano grazing
inciden® mode (GIXRD), the AFM images were acquired with a Bruker nanoscope V multimode microscope,
using the tapping mode, and the XPS spectra were obtained by a V Omicron Nanotechnology spectrometer. T
mechanical properties were evaluated using nanoindemtiid with a Berkovich diamond indenter having a
maximum applied load of 100€N, using the OliveiPharr method; the scratch tests were carried out using a
CETRUMT-2 equipment, with a Rockwel C 2@ radius indenter; and nanowear tests were perforntbdawi
T1-950 Bruker Triboindenter.

3. Results and Discussions

The coating thickness is estimated to benir) and its composition that was evaluated by EDS is
TissMg17 (Ti-9.4 wt% Mo). The XRD diffractograms present peaks corresponding ta thexagonal close
packed hcp) andb (body centered cubikc bcc) phases. AFM analysis for the coating yields a mean grain size
of 99° 14 nm and roughness of &1&h. XPS resultseveal that the coating surface is oxidized and enriched by
Mg. The addition of Mg in the coating causes an increase in the hardness and a decrease in the elastic modul
The scratch test for the gfMg.7 coating deposited on SS shows that there is no @ligcoating detachment,
demonstrating its integrity and indicating a good adhesion of the coating to the substrate. These results indica
the application potential of the-Mg alloy coatings in medical implant devices.

4. References
[1] J. Hiedaetal., Mater. Sci. Eng. C 54 (2015)7L
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1. Introduction
Crystallization from saturated solutions is driven by changes in the free energy. Strong electrical field
applied in liquids containing solvated ions induce or assist crystallization due polarization on solvation layer.
Plasmaliquid interactions have patéal to be useful in that area, since the electric discharge transfers charge as
a solid electrode, but without any surface to adsorption. It means that is possible to produce compounds in t
liquid surface just above the discharge, and they will neidbhered to any solid surface as a film. Thus, this work
is the first effort to better understand which differences an electric discharge would produce in the crystallizatior
of salts from a saturated solution.
2. Experimental
Brine samples, obtained at Salina F. Souto Ind, GreRsbsat 28 ° Bé (1,28 g / cm 3) were used as
starting material for the present work. Saturation was achieved by heating 150 ml of the brine in beakers, lateral
isolated with styrofoam to avoid radi@mperature variations. The beaker was placed on a plate heated to 40 ° C
to maintain the mean water temperature constant and equal to 35 ° C (Figure 1A). A stainless steel, with a electric
discharge of 10 kV and 990 Hz was applied over brine sampledi§tiearge was produced with a thin tip of
2mm and 5 mm away from the solution, during time enough to induce a crystallization. The solution was weighte
before and after the discharge and the solids obtained were filtered using an 8 pum paper filten dridd in
the drying oven (60° C) (Figure 1C).
3. Results and Discussions
Immediately after the beginning of the discharge, it was observed that crystals start to form under the
pl asma, spreading across t he theitigeubasdes @iguret2h Eherevasmt r
significant temperature increment, however, it was registered crystals denser near discharge than another regi
(Figure 1B). This result can be explained because the generated discharge can be assumed agpbelicatmos
discharge, where the electrons have high temperature but do not transfer that temperature to the heavier spec
In addition, strong electric fields can induce crystallization out of equilibrium on the surface, whose crystals
remain on the surfaceith the aid of air bubbles produced during the evaporation of the brine. It can also be
justified by a nonequilibrium evaporation is happening, which was already visualized in the interaction betweer
electric discharges and aqueous solutions [2]. Itus@a mainly by the impact of ions coming from the plasma,
hitting the liquid surface driven by the electric field. That sputtering effect can eject atoms and molecules from
the liquid into the gaseous phase and can also be helped by the transport aftacited to ions attracted by the
electric field. So, to explain that, it is proposed that a nonequilibrium evaporation is happening, which was alread
visualized in the interaction between electric discharges and agueous solutions.
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Figure 1. (A) Experimental apparatugB) Salt flower denser details formed by plasma &3} Discharge applications
illustration.
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1. Introduction

A large number of applications for plasmas produced at atmospheric pressure and in open environmel
(APP) have been developed in the last years due to their versatility, easiness of operation and low cost
implementation compared to phaas in vacuum environment, and Dielectric Barrier Discharge (DBD) is a kind
of configuration commonly used to produce APP jets. One of the most promising applications is the use of API
jets in medical procedures, specially togatment of cancerous tissueRecent studies reported that reactive
oxygen and nitrogen species (RONSs) present in APP jets play an important role when these kind of plasmas &
applied to cancerous tissues by reacting with the free radicals present in those tissues, destisgaggiiscells,
but preserving the healthy ones [1]. In this context, it is important to know the values of rotational and vibrational
temperaturesl{,: andTyi,, respectively) of the RONs present in a plasma jet, since such parameters, shgcially
caninfluence the results of plasma treatment. In this work we present restil§saofd T.i, values obtained for
OH and NO molecules that are compared to those obtained.fowhich is the most used molecule for
temperature calculations in APP jets.

2. Experimental

A sinusoidal voltage of 20 kV pedk-peak and frequency of 10 kHz was applied to a-&dectrodes
DBD plasma devicewhose details can be obtained in [ig]order to produce plasma jets using Ar, He and Ne,
separately, as working gasesgas flow rate of 1.5 I/min was used in all cagesnperature values were obtained
through comparisons between measured and simulated spectra, using molecular band emissigr@ltoamd
NO in the wavelength ranges 3885 nm, 305310 nm and260-274 nm, respectively. The spectroscopic
measurements were performed using a nuliéinnel spectrometer from Avantes (model AvaSpec
ULS2048X64T), with spectral resolution of (0.678 + 0.022) nm.

3. Results and Discussions

Table 1 shows the temperatufesN,, OH, and NO obtained when Ar, He and Ne were used as working
gases. It was considered an average uncertainty of ~5% o /h@thd T.i, values, unless otherwise indicated.
Tvib values for OH could not be measured. From the data in Table 1 decaen that there are variations in both
Trot andTyip Values obtained for different species, with having higher values for OH than fog Aind NO in all
cases. It is interesting to note that T values for OH and NO are about 600 K and 400dspectively, and
that theT.i, value for NO is ~3200 K regardless of the working gas used to produce the plasma jétsvahes
for N2 are almost the same for He and Ne plasma jets, being twice the value observed for Ar. This last finding i
an indiation that the metastables present in He and Ne, that have higher energies than the Ar metastables, hav
strong influence on the vibrational excitation of Bnd it is expected that the™Nons follow this same behavior.

Table 1: Summarized results for temperature measuremé&hntklncertainties of 10% and™ 25%.

Working gas Argon Helium Neon

Excited specic N, OH NO N, OH NO N, OH NO
Trot (K) 550 625 375 375 575 450 375 625 375
Tuib (K) 2100 7 3100° 4300 7 3100 4500 7 3400

We can conclude that the use of He and Ne pramduce better results in plasma treatmentanterous
tissues due to the high@&yi, values observed for MNand NO, if we consider that the;Nons follow the same
tendency of M Further measurements are required to obtaiior OH molecules.

4. References
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1. Introduction
The advent of high power impulse gmeetron sputtering (HiPIMS) caused a renewed interesting in magnetron
modeling, and recently, an approach based on global model has been proposed [1]. However, there is an intens
discussion about how to write the balance energy equation in such nogelgicular, there is several questions
about how to account the effect of electron and ion diffusion outwards the ionization region (IR). In this work, six
different approaches for the energy balance equation were considered to modeling HiPIMS disclthused
to fit experimental currentoltage curves [2].

2. Methodology

The model was developed for argon plasma and titanium target. Plasma electrons and secondary electrons emi
from the cathode were considered as two different populations. diffiexent populations of neutral argon (cold,
warm and hot) were included, as well as, argon ions, metastable argon, titanium in the ground state, singly ionize
metal ions and doubly ionized metal ions. Six different models for energy balance equatonsedr (1)
considering only the power absorbed by electrons; (2) including explicitly the electron diffusion in model 1; (3)
considering all the power absorbed in the IR and Bohm velocity for ions; (4) including the electron diffusion in
model 3; (5) simar to model 3, but considering the effect of potential fall across the IR in ion velocity; and (6)
based on model 4, but considering the effect of potential fall across the IR in ion velocity. In all cases, &
maxwellian electron energy distribution furmtiwas assumed.

3. Results and Discussions

As the model is not setfonsistent, two fitting parameters are necessary: the fraction of total discharge voltage
across IRf) and the baclattraction probability of ions (). The comparison of simulated and experimental curves
indicates that the parameté@nd( ' can change during the pulse (fig. 1).
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Fig. 1. Simulated curves using model 3 compared Fig. 2. Simulated curves using model 4 compared to
experimental one. experimental one.

The fact that all the energy balance equations used give reasonable values of the fitting parameters shows tha
a difficult task to find the Acorrecto equation.
reasonable values férand (' that fits the experimental curve (fig. 2). By this way is possible to exclude such
energy balance equation from the possibilities.
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1. Introduction

The employment of Unmawed Aerial Vehicles or drones in activities such urbanization control,
agriculture and military operations is rapidly increasing. The reasons for expansion are due to the current abilit
to integrate highresolution cameras to these aircrafts and the lpiigsof quickly overfly and efficiently collect
surface information. Those capabilities are essential in remote sensing activities, for example. In Search ar
Rescue (SAR) activities, this can mean the difference between life and death. At which ahituttl a SAR
team should fly, at night, in order to detect a cast away?

Considering the image quality, it is important that those images comply with the technical specifications
intended for any particular application. Spatial resolutionsergitivity are essential criteria for evaluating the
performance of a thermal electoptical device. The former represents how the camera can distinguish the
smallest details in a scene, and the latter deals with the smallest signal that can be @eteotexters as
Minimum Resolvable Temperature Differential (MRTD) can be obtained from the Modulation Transfer Function
(MTF) of a commercial thermal camera, using specific images processing software. The Spatial resolution an
sensitivity data can be olm&d from special (neoomplex) target images. Information as camera ageing and
calibration data can be obtained. Even it is possible to analyze satellite images in order to know éir¢ghey w
previously treated or not.

2. Experimental

A case study offte FLIR Star Safire Il sensor, which operates in the-imiidired range, as do a large
part of the imaging sensors shipped on aircraft and used militarily was made. Considering that similar equipmet
is used in the accomplishment of SAR missions of tteziBan Air Force, the process described in this work
takes the determination of parameters such as the Modulation Transfer Function (MTF) of the thermal camera a
relevant. Then, one will be able to estimate a maximum distance to the target at whitibrdetepossible,
knowing previously the target size and the background temperature, in order to contribute to the planning SAF
aerial operations.

3. Results and Discussions
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Fig. 1. FLIR Star Safire camera Responsivity Fig. 2. FLIR StarSafire camera SiTF

Using international standards to stablish the maximum distance of SAR operations, the results obtained in th
work showed figures around 2 km. The temperature target/background difference was 2°K and the target size Z
m x 2.3 m.
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1. Introduction

The diamonédike carbon film, who has been the focus of extensive research in recent years due to its potential it
applications such as surface coatings [1] and biomedical devices [2][3]. Moreover, Diamond films, in particular,
have become a focus of ingst [4], and has been strongly continued in order to develop new understandings and
approaches for the growth and processing of this attractive material to the scientific community [5]. Furthermore
Diamond Nanoparticles (NDs) are a class of cailbased anomaterials of increasing interest in science and
technology [6]. NDs are inert, optically transparent, photoluminescent, biocompatible, effective novel drug
delivery and can also be functionalized in many ways depending on their final applicationfth& work, the
synthetic CVDdiamond by CVDVale company was used, to investigate the effect of laser ablation on the
morphology and particle size of DIAMANTE CVD, which makes them suitable for industrial and applictions
medical. The results used CVDadiond production from pulsed laser ablation, where we obtained nanometric
sizes (1620 nm) after centrifuged.

2. Experimental

The process of synthesis CVD diamond film thick £€80) was macerated agate mortar and pestle, and sifted in
granulometry sievef 200 mesh (0,074 mm of mesh opening). Gd¥fBmond 5mg/mL aqueous suspensions
(40mL volume) were prepared and irradiated by pulsed laser ablation of ytterbium doped fiber{0620m)

PRO Marking (Pulsed Fiberb laser). In order to reduce the size@#D-NDs, at 30 and 60 min time, the
colloidal solution was centrifuged for 0 and 60 min, respectively. Hydrodynamic diameter, size distribution values
were obtained through the dynamic light scattering (DLS) technique. The equipment used for thisaaslysis
the DelsaTM Nano C by Beckman Coulter, belonging to-WUNIFESP multiuser NAPCEM laboratory. The
micrographs were obtained using the Transmission Electron Microscope MET Tecnai G2 Spirit BioTWIN 120
kV (FEI) through a digitally controlled system, CpuStage Singldilt tilt support, OlympusSIS Veleta CCD
120/200 kV digital camera, tungsten emitter (W), TIA (TEM Imaging and Analysis) program for image
visualization. In collaboration with the Institute of Advanced Studies of the Sea (IEAMar), UNESP.

3. Results and Discussions

The results show a reduction in particle size due to the laser ablation and centrifuging time. This size is very clos
to the size of a single diamond nanocrystallite [9]. This can be seen by the left dislocating curvéd mair80
ablation time and 80 min centrifugation time, the medium hydrodynamic radius was 54+5 and 57+6nm (Fig.
lab), while in the non centrifuged CV/NDs, the medium was 72+6 and 82 £7nm (Figd)crespectively.
Furthermore, a wider distribution curvesisown with laser ablation time and centrifugation. Figure 2 shows the
particle average size, morphology and dispersion of ©MI3 After ablation obtained by transmission electron
microscopy (TEM), after centrifugation (Fig. 2a). Note there was a morphalatdjfference, the synthesized
CVD-NDs are agglomerated with rounded shape due to the performed process. Figure (2b) shows the imag
analyzed with the imageJ software to estimate de size distribution, the diameters found were between 10 e 20 n
According to the results, laser ablation time and the centrifugation process produces a little particle, with diamong
nanoparticles having the size of nanometric [10].
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1. Introduction

On the last years there were reports of several results about atmospheric pressure plasma applicatiot
such as, surface modification, film deposition and ion implantations. It was developed and tested differen
depositions systems. Thodeposition systems are based on plasma jet and dielectric barrier discharge (DBD).
They can operate by using different geometrical configuration type, primary gas and monomers (aerosol or gas
The molecules of monomer (gas) are dissociated and excitedudisto interaction with the plasma. However,
the interaction of plasma with small drops of liquids is more complex. The plasma can dissociate and ionize th
molecular chains on the surface and vaporize some drops [1]. The use of deposition systearsbBEedan
produce inhomogeneous films and generate powder on polymerization to one step. The plasma jet system c
deposit films in small areas. It is reported that different configurations were tested to increase the area of filn
deposition, these comfiirations consist on the addition of movement system (of substrate or plasma jet) and/or
matrix of plasma jets [2]. On this work we use a hybrid configuration Ceb@iato deposition films on fabrics
substrate.
2. Experimental Setup

The cold plasma wasegerated in atmospheric pressure using a hybrid Cdd&tasystem. The reactor
consists in two cylindrical electrodes with variable gap. The high voltage electrode is made from a metallic tube
with 6.5 mm of external diameter and has a hole for entrarifdcent gases and liquids. The second electrode
is grounded made from metallic tube (steel) with 140 mm of external diameter and covered by dielectric layer o
alumina with 5.5 mm of thickness. This system can work with different pressges dype The power supply
can operate with different voltage amplitudes36LkV), frequencies (140 kHz) and wave signals. In this work,
the system configuration was set as follow, a duty cycle with 300 us of period, 5 cycles, voltagge,22 kV
frequency of 23 kHand gap of 2 mm between the two electrodes. The silicic acid (0.5 mol) was used like
precursor monomer and was introduced on the plasma reactor using a commercial ultrasonic nebulizer. The si
of atomized acid has®n at a flow rate about 0,7 ml/min.
3. Results and Discussions

The polyamide fabric was treated several time&(q3imes) using deposition assisted by plasma. After
plasma treatment, the FTIR analysis shows a presence of silica film on the substrate. The figure 1 shows tt
spectrum IR ofsamples before/after treatment. After treatment it can be observed two new peaks,*800 cm
corresponds to i-O (bend) and 1080 chto SHO-Si (asymmetric vibration).
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Fig. 1. FTIR spectrum on fabrics of polyamide 6.6 after batbre film deposition
4. References
[1] Fanelli, Fiorenza, et al'lnsights into the Atmospheric Pressure Plasiiahanced Chemical Vapor
Deposition of Thin Filmsréom Methyldisiloxane Precursdrd?lasma Processes and Polym@ikl-12 (2012):
11321143
[2] Fanelli, F., & Fracassi, FAtmospherigressure norequilibrium plasma jet technology: general features,
specificities and applications in surface processing of matrialirface and Coatings Technolo@017):322
174201.
Acknowledgments
The authors acknowledgement CNPq and FAPESP by the financial support.



31
XL CBrAVIC - UNESP - Campus de Guaratingueta, SP, Brasil, 07 a 10 de outubro de 2019

AGING EFFECT OF BRAGG MIRRORS MADE WITH POROUS SILICON

Ana Carolina Fernandes da Sitva_uiz Angelo Bernt*
'Universidade Federal de Sdo Paulo, Engenharid/idéeriais
?Instituto Nacional de Pesquisas Espaciais, Laboratorio Associado de Sensores e Materiais /SJC
*Corresponding Authortanasilva2@gmail.com

1. Introduction

Porous Silicon (PSi) is a material withfeetive (pores) on surface. Some of its properties, like
luminescence, may degrade over time if exposed to high temperatures, gases or reactive solvents, since |
material presents in very smaltale structures (nanometegaving it fragile. [1]. WithPSi it is possible to
fabricate Bragg Mirrors. These mirrors are structures produced with superpaditionltiple layers with
alternating refractive index to get the maximum reflectance for a certain wavelength. It is necessary that the rati
of the thikness of each layer with the refractive index must be 1/4 of the desired wavelength. This relationshif
was given by the equati@= 4nL, whicha-is the desired wavelength, ntige refractive index chosen and the L
is the thickness of layer. Their properties are also affected over time and it is of great importance to study thi
degradation[2,3].

2. Experimental

The PSi was produced by electrochemical etcfiiom a ptype aystalline silicon wafer (100) of low
resistivity (0.01i 0.02q.cm) in hydrofluoric acid (40%) and ethanol (99.5%) solution (1:1). The et¢imray
was variated from 10 to 900 seconds and the current density from 10 to 200 mA/cm2. For characterization of
layer of PSi it was used the Spectroscopy Liquid Infiltration Method (SLIM) [4]. From this, ones can determinate
the refractive index, porosity and the thickness of each sample. For manufacturing Bragg Mirrors, the sam
conditions were used but witlvo alternating currents in repetitive cycles. For current density were used 50
mA/cmz2, with time of 1,15 s, and 150 mA/cmz, with time of 0,76 s, and the total time of one layers was 1.91 s,
producing 40 layers. The reflectance of the samples of Braggrslisras measure weekly for the knowledge of
degradation.

3. Results and Discussions

For this work, three Bragg Mirrorb6s sampl es WwWEe
sample was stored in different ways, one was stored in alcohol, amoth@cuum and the last in air. The
Reflectance of the samples stored in air and alcohol were measured weekly, while the sample stored in vacut
was measured monthly. The results are shown in the figure 1 below and in the figure 2 is possible to note tf
superposition of multiple layers of the Bragg Mirror.
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Fig. 1. Degradation of the samples 081118p1 (storec Fig. 2.FEG imageof the sample 081118p4 (stored
alcohol), 081118p2 (stored in vacuum) and 08111 alcohol) with magnification 150kx.
(stored in air)

From figure 1, it was analyzed that for 081118pfnple, a large displacement occurred from the initial reflectance
in the first 30 days and then shows a tendency of stabilization. The behavior of the reflectance in the sample stor


mailto:fanasilva2@gmail.com

32
XL CBrAVIC - UNESP - Campus de Guaratingueta, SP, Brasil, 07 a 10 de outubro de 2019
in air (B1118p3)is almost linear, having a continuous degradatiorr ¢ivee. For sample stored in vacuum
(081118p2jinitially occurred a great displacement and after the first month the displacement was estabilized.
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1. Introduction

In order to obtain crystalline films some parameters are fundamental: deposition rate, substrate choice ar
temperature arthe most relevant. The heating of the substrate is important among others, to promote chemica
reactions or to facilitate the crystallization of the film. Usually in the Systems of deposition, whether thermal or
by Sputtering the heating system[1] of dwéi® and optional (and very expensive); so our aim of this work is to
provide a minimal configuration to obtain a substrate heating required to obtain strontium titanate films. Initially
we had prepared a thermal heating system [1] but it was imprdotiche source used (greater than 80A). It has
been suggested to use halogen lamps to heat the substrate, capable of reaching temperatures above 300°C req
to obtain a crystalline film.

2. Experimental

The sputtering deposition system Oriorh&s a removable blind cap, used when acquiring a substrate
exchange system under high vacuum conditions. This cover has been replaced by another one with two elect
passers for high vacuum. As heating element we used four quartz lamps of 127V, 100e@ecbttna source
of 220V. A K-type thermocouple placed on a metal conductor through a mechanical bypass. The temperature ¢
the substrate was kept constant using a temperature controller. At the end of the desired heating the thermocou
is removed fronthe substrate holder, the final temperature of the controller is readjusted and film deposition is
started.

3. Results and Discussions
A substrate, glass slide with a Cu coating, was used for testing. Cu deposition was placed to support
deposition ofstrontium titanate (200W RF, 30min).

Fig. 1. Frontal view of the heating system. The lamps | Fig. 2. Lateral view of the heating system.
a Cu deposition to increase the reflectivity. Glass rii

were placed ireach corner of the lamps joints to preve

short circuit when metal deposition occurs.

The heating system is being tested by successfully passing these tests and we are preparing to deposit the des
barium titanate films and other ceramics materials like ZnO.

4. References
[1] F. Paulo Rouxinol; B. Claudio Trasferetti; Richard Landers; Mario A. Bica de Maladdaz.Chem.
Soc.vol.15n0.2S&0 Pauldar./Apr. 2004.

Acknowledgments
FAPESP2013/0729€2 - CEPID- Centros de Pesquisa, Inovagéo e Difusédo



34
XL CBrAVIC - UNESP - Campus de Guaratingueta, SP, Brasil, 07 a 10 de outubro de 2019

CHARACTERIZATION OF HYBRID WELDED JOINTS MADE OF
DUAL PHASE STEEL AND ALUMINIUM ALLOY

Antonio dos Reis Faria Nett, Francisco Henrique Cappi deeitas, Cristina Sayri FukugaucH, Antonio
JorgeAbdalla®, Marcelodos Santos Pereira
'Universidade Estadual PaulistsFaculdade de Engenharia de Guaratingueta
%|nstituto Federal de Educac&o, Ciéncia e Tecnologia de Sdo P&fom José dos Campos
3Instituto de Estudos Avarmgasi Departamento de Ciéncia e Tecnologia AerospéacBiio José dos Campos
*Corresponding Authorantonio.fariant@gmail.com

1. Introduction

The application of more resistant materials (steels) welded to lower density materials (aluminum) has ¢
great application potential. Several advantages of this process result from reduced weight, fewer parts, simplifie
assembly process and significant cost savings [1]. There are a large number of studies on the application
different welding technologies join these alloys, but the problem of loss of strength in welding areas is always
a major challenge which, up to now, because of the formation of fragile intermetallic compounds, has not bee
sorted out. Therefore, this work aims to analyze laser wedbigthsic steel and aluminum alloy joints by
macroscopic and microhardness characterization.

2. Experimental

Three samples of DP980 and AA601I3 sheet steel of 200 x 100 x 1.2 mm was taken with surfaces in a
600 mesh sandpaper. The samples were placad overlapped configuration. The equipment used was a fiber
laser based on ytterbiudoped silica fiber, model IRPEGLR-2000, operative at 1070 nm wavelength and 2000
W of maximum power. Argon gas was used for weld pool protection with a flow rate diii@ &nd the focal
position aimed at 2.4 mm down and the welding speed was 25 mm/s. The main variable investigated was tt
power (set at 800, 900 and 1000 W). After welding the specimens, a metallographic (ASTIM2E&B7) and
microhardness (ASTM E382017) analysis of the samples was performed.

3. Results and Discussions

The results show that the power of 800W was insufficient to weld the sample while that of 1000W was
excessive. It can also be observed that for the powers of 800 and 900W there #&sdrdudecthe weld bead,
such as pores and cracks. The power of 900W proved efficient for steel and aluminum welding, as there is r
evidence of defects and sufficient penetration of the aluminum alloy dhean also be observed that the
microhardnessgalues increase as the weld gets closer. In the 800W sample, there is no decrease in microhardne:
as there was no mixing of steel and aluminum due to lack of penetration. The decrease in microhardness in t
central region of samples 2 and 3 may be dube fusion of steel and aluminum.

Fig. 1. Macrograph of the welded regions and the respective microhardness values of the central region of the
DP980 Steel. a) 800W b) 900W and c) 1000W.
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1. Introduction

300M steel used in this work is a higtrength steel and is used in aeronautic and aerospace industry.
Thermochemical surface treatments are commonly applied to improve wear and corrosion priogbitesork
laser carburizing was used [1, 2].

2. Experimental

Initially a heat treatment was performed to formation of the bainitic structure in 300 M steel. After that a
specific surface treatments, usingLl0a s e r have been employed on fat.i
introduce carbon intd. After the initial tests, a new heat treatment of quenching was applied. The analysis was
made by optical and electronic microscopy. The mechanical properties were analyzed using microhardness, tens
and fatigue tests.

3. Results andDiscussions

The coating showed an increase in the hardness of the layer formed on the surface, mainly, after d
quenching treatmenthe increase has reached 150 AiYe thickness of the compound layer was around 20 um
and the heat affected zone was abdh pum for de laser carburizing (Fig. 1).

The tensile strength increase of 1490 MPa in 300 M steel as received to 1620 MPa in condition bainitic
and to 1780 MPa in condition quenched and tempered. The steel that received a quenching showed better fatic
behavior as can seen in Fig.2.
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Fig. 1. Microsctructure of 300 M sttel laser carburized. Fig. 2. Fatigue life of 300 M steel as receiveafter
(CL-compound layer; HAXeat affected zone; Bidasic laser carburizing and laser carburizing and quenct
material) and temperd (Q&T).

4. Conclusions
The treatment combined of laser carburizing an quenching and tempering heat treatment showed bett
properties in hardness of surface, tensilefatigue.
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1. Introduction

Staphylococcus aurewsnd Enterococcus faecalisre the most prevaleriacterial specieg chronic wound
infections. The presence of biofilm in wowgaffects negatively thhealing processncreasing signi€antly the
duration of treatmentow temperature atmospheric pressure plasma (LTAPP) has been considered promising
for medical applications due to antimicrobaadtivity. The aimwas to evaluate in vitro the antimicrobedfects

of LTAPP on monaspecies biofilmsformed by methicillin-resistantStaphylococcus aureudViRSA) and
Enterococcus faecalis

2. Experimental

Monoespecies biofilms were formed by methicillasistant Staphyococcus aureugATCC 33591) and
Enterococcus faecaliATCC 29212). To obtain the biofilms, the strains were incubated at 37°C in triptic soy
agar for 24 hours. Standardized suspensions with a concentratidrcefid @er milliliter were prepared in sterile

0.9% NacCl solution with the aid of a spectropmogter. Then, bacterial suspensions in triptic soy broth (TSB)
were transferred to 9&ell plates. The plates were incubated at 37°C for 90 minutes f@dpesion in a 120

rpm rotary shaker. The medium was then removed, and the biofilm washed with @06tgdile 0.9% NacCl
solution to remove neadherent cells. After washing, 200 ul TSB was added to each well. The plates were
incubated at 37°C for 48 hours. Culture medium was refreshed after 24 hours of incubation. After 48 h incubatior
the culture medim was removed and the biofilms were washed with sterile 0.9% NaCl solution. Then, biofilms
were exposed to LTAPP for 5 minutes. Helium (99.5% purity) was used as working gas (2.0 SLM) and the adopte
parameters were 32 kHz frequency and 1.0 W potencydiStence between nozzle and biofilm surface was kept
fixed at 1.5 cm. The number of colony forming units was determined by plating methoéxplased control

was included. Results were compared by unpaired t test. The level of significance was set at 5%.

3. Results and Discussions
The exposition for 5 min was able to reduce significantly the number of MRSA (p=0.0203) (Figure 1)
andE. faecalis(p<0.001) (Figure 2) viable cells in the mespecies biofilm when compared to rexposed

control.
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Fig. 1. Mean of colony forming units per millilite Fig. 2. Mean of colony forming units per milliliter
(CFU/ml) of resistant methicillmmesistant S. aureus (CFU/mI) of resistanE. faecalisbiofilm. *p<0.05
biofilm.*p<0.05
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1. Introduction

Nornrthermal atmospheric plasmas carry the intrinsic feature of operating in low applied voltage and high
power density in its media. They are very suitable for apphicatin medical area and in local material surface
treatment as well. An extended application in deposition of thin films in dielectric surfaces is presented in this
work using vapor of the monomer dragged by an inert gas prior to the plasma formation.

2. Experimental

Figure 1 illustrates the experimental scheme of the device, which is an arrangement of two electrodes i
the form of a needle and a thin disk. The disk ca
two gas inputs. Thirst one (right most input in Figure 1) directs the gas to flow through the needle, whereas the
second input directs the gas to flow around the outside the needle while still inside the tube of glass. Electric:
discharges take place in the small gap ketwthe needle and the disk, with the tube of glass acting as the
insulating dielectric barrier. The input source applies a sinusoidal, 37 kHz, signal to the needle electrode. Differer
voltage values were applied to the electrodes. In order to measuee, fth& monitor capacitor method was
employed, where the capacitor has a capacitance of 3.3 nF.

3. Results and Discussions

Figure 2 illustrates the power measured for the electrical discharge with varying values for the applied
voltage. Each curveepresents power characteristics at a given flow rate. The mass monomer collected by the ga
can be controlled by the flow rate and the temperature in the monomer reservoir. We used HMDSOT&e25
gas was industrial argon with flow rate in the rang@.51.0 L/min and the substrate was glass. The structure of
the transparent films had the same structure as the original monomer according to the Fourier infrare
spectroscopy. Static contact angle measurement indicated the typical rise of the hyditypholie surface.
The achieved results have shown a wide range of application of the device in deposition of films at atmospher
pressure.
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Fig. 1. Experimental scheme of the plasma device. Fig. _2Power measu_red from the dlscharg_e_ Widrying
applied voltage at different gas flow conditions.
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1. Introduction

Nowadays, for the production of osteosynthesis materials and prostheses expensive materials have been used
such as titanium, which has an expensive cost, due to the large material waste [1]. Besides that, there are
different optons in the market that are difficult to develop and manufactured [2]. Thus, the use of complex
threedimensional structures in polymeric materials can have advantages over titanium materials, like reduced
surgery time, greater precision and adaptatioh@fiaterial to bone tissue, and better results in reconstruction
prostheses [3]. The main objective of this work was the development and the analysis of mechanical properties
of low-density polyethylene (LDPE)/graphene oxide nanocomposite, as well aadpe&finite elements with
complex geometries, for 3D printing implants. This study has become relevant for the development of new
alternative materials with similar or better mechanical properties than the existing materials.

2. Experimental

The nanocomposite (LDPE + GO) was processed in double screw extruder and characterized by the technique
of infrared absorption spectroscopyray diffraction, scanning optical microscopy, thermogravimetric analysis
and differential exploraty calorimetry. For the mechanical tests, specimens were made by 3D printing process,
according to ASTM standards and two (2) prototypes with complex geometries were printed.

3. Results and Discussions

Through formulations with different concentratiorisa® (0.5%wt, 1.0%wt and 1.5%wt) and through
processing techniques of pmeixing, milling and extrusion of LDPE + GO, crystallinity and chemical structure
has been modified. These modifications allowed changes in the mechanical resistance that wenetsbown i
mechanical tests such as tensile strength and impact resistance.
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1. Introduction

Aluminum alloys have high mechanical strength and high ductility when subjected to aging treatment,
but their lowhardness may compromise the wear resistance of this material. DLC films have properties such a
chemical inertness, low friction coefficient, high hardness and very high wear resistance [1]. This work aims tc
study the deposition and wear resistance of DInCon the surface of AL70507451 alloy.

2. Experimental

The AI7050T7451 samples, polished and washed with isopropyl alcohol, were subjected to film
deposition by PECVD using D@ulsed source. Plasma ablation cleaning was performed under two aasiditi
50% Ar and 50% bkwith 1 Torr pressure for 30 min., and 50% Ar with 50%aHa pressure of 2 Torr for 30 min.
After ablation, a hydrogenated amorphous silicon deposition was performed using 70% HMDSO as precursc
with 30% Ar for 15 min. with pressuref 1 x 10! Torr. Then the DLC treatment was performed using 90%
methane gas and 10% Ar at a working pressure of 3.5 ¥d0 for 2 hours. The treatment was characterized by
Raman spectrometry and microabrasive wear test by fixed ball. The hidrogentpge of the film was calculated
taking into account Casiraghaodos work [2].

3. Results and Discussions

For the ablation treatment performed with 1 Torr it was possible to obtain the cleaning without changing
the sample surface, being the most apprpttas process. For the ablation treatment using 2 Torr, the maximum
deposition time was 4 minutes, having to interrupt the treatment due to the high luminescence and heating of tl
sample leaving it with reliefs and porous point. The deposited DLC fmathstrated homogeneous and good
adhesion on the material surface. The results investigated by Raman spectroscopy, shown in Fig. 1, demonstra
characteristics of the formation of the DLC film by the presence of the G band at 153thdrthe D band at
1304 cmt. The ID/IG relationship with G band demonstrated a topological disorder of the graphite layer and loss
of aromatic bonds, weakening the bonds compared to perfect graphite, classHedldmedheoretical hydrogen
percentage of the film was 43Bband is classified as-@:H [3]. Fig. 2 show that the sample with DLC film
considerably increased the wear resistance of the material studied, proving that this treatment is effective i
increasing the wear resistance of studied material.
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1. Introduction

Modern car feature lighter, mocemfortable and safer building solutions, while meeting the requirements
for stiffness, shock resistance and energy absorption. The increasingly thin steel sheets used in vehicle structur
because having lower density and better absorb impact when emhtpaionventional materials [ref. number 1].

2. Experimental

To analyze the microstructure of the high strength steel DP 800 (dual phase), the standard procedure w
performed in the metallography steps (ASTMHEB. The tensile and U bending test wbased on the E8 / ESM
and E290 standards respectively. They were subjected to conformation until the internal bending angle reach:
30° and 90° (Fig. 1). The desired angle was achieved by controllingetkis punch displacement with a descent
velocity of4 and 8 mm / min, along with a digital inclinometer, magnetic base. The punch was removed from the
material 20 seconds after reaching the desired angle bending, where the angles shown in figure 1 are in relati
to the horizontal axis and the angle urstedy is the internal angle of the plates, or between the ends of the plate.
Then, the new bending angle was measured to check for elastic return. These measurements continued to be I
for the 24, 48, 72, 96 and 120 hours pamtformation periods usingn angle meter or better known as a
professional digital ruler.
3. Results and Discussions

The values of the elastic return change with the variation of the punching speeds, with the predetermine
angles and the observation time of this effect. It careba fom Fig. 2 that, for the predetermined angle of 30
degrees, the springback values are higher, between 16,5 and 17,5 degrees, but for the angles of 90 degrees,
elastic return is smaller, between 7 and 9 degrees. Springback values increasedesismm@unching speed
(4 to 8 mm / min) for both predetermined angl es (

Novaodo and ATukeyo, it is concluded that there is
N 20
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— 16 —
£ /
%J 12 /
: / —-"DP 800, 0 5L, 4 mm/min, 30° "
E 10 / . —=-"DP 800, 0 SL, 4 mm/min, 90 ° "
&n 8 { "DP 800, 0 SL, 8 mm/min, 30° "
'% 5 [ // —<"DP 800, 0 5L, 8 mm/min, 90° "
r
2
N4

1 2 3 4 s 6 7
Observation time (days)

Fig. 1. U bending test for predetermine  Fig. 2. Springback (degrees) x Time (dag®mparisorof return elastic
angles of 30and 90 respectively. valueswith variation of punch speed and predetermined angle.
Predetermined angles that appear in t

image refer to the x axis.
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1. Introduction

The carbon fiber is used due to excellent properties such as mechanical, thermal conductivity and hig
thermal resistance, but a problem for new applications is its black color [1]. The atomiddpgsition (ALD)
stands out in relation to other technologies namely reactive sputtering, electrochemical deposition and chemic
vapor deposition (CVD), since it allows depositing more conformal layers in complex 3D substrates such as fiber
and textiled2]. Among the materials synthesized by the ALD technique, Titanium dioxide)(iEOften used
due to improved photocatalytic, chemical and optical properties [3]. This work focused in change the color of
carbon fiber by using Ti©thin films aiming apptations in the military, automotive, chemical and energy
processes.

2. Experimental

Carbon fibers samples were coated withzi@n film by ALD with different reaction cycles (500, 1000,
2000 and 3000 cycles) and substrate temperature of 100°C. Sebbgqine TiG-covered carbon fibers were
analyzed for its morphology and chemistry by Field Emission Gum (FEG) Scanning Electron Microscopy
technique coupled with energy dispersive spectroscopy (EDS) and for optical properties by using
spectrophotometrjechnique with method color scale L* (lightness), a* axis points the red (positive) to green
(negative) and b* points the yellow (positive) to blue (negative) and the points is positioned on the centel
(a*,b*)=(0,0) on the coordinate plan.

3. Results andDiscussions

Results indicated that ALD technique for coatings promoted a considerable modification in the color and
the surface. The Fig. 1 indicated that carbon fiber samples coated witthifi®ms showed different colors on
the coordinate plan whe can be seen for 500 cycles the color blue, 1000 green, 2000 almost yellow going to the
red and for 3000 cycles blue, however each sample withirsfipuare. The FEG image shown the surface looked
smooth, uniform and compact particles were depositecherstirface of fiber carbon. Finally is possible to
confirm that the colors can be adjusted and controlled by the thickness on ALD.

Yellow
6=

1000 2000

= ’_ Blue —
Fig. 1 Distribution of chromaticity indices, a* and b* for: a) 500, b)1000, c) 2000 and d) 3000 cycles
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1. Introduction

Ti and its alloys are mainly employed as biomaterials due to theikweln favorable properties. -Ti
15Zr-Mo-xAg alloys have been recently developed for usb aso mat er i al s, combining
high specific strength, verified biocompatibility, and potential antibacterial effects [1]. Surface modifications have
been applied on titanium surfaces to enhance wear and corrosion resistance againsgjited hiodt. Micrearc
oxidation (MAOQ) is a lowcost and versatile treatment, which tend to grow a thick and hardoki@e layer
along the titanium surface [2]. This study aims to analyze the surface characteristics afédfe@ Ti15Zr-
15Mo-xAg (1 and3 wt.%) alloys for potential use as biomaterials.

2. Experimental

Ti-15Zr-15Mo-(1,3)Ag (wt.%) alloys were produced by argon arc melting from commercially pure
metals. After that, the samples were homogenized (vacuumPdfd® 1273 K and furnace coolj), hotforged
(1273 K and aicooling), and solution treated (vacuum of°T@rr, 1123 K and watetooling). MAO treatment
were carried out in a DC power source at room temperature, 300 V, 2.5 A, and during 60 s. The electrolyte we
composed by 0.35M t@um acetate monohydrate, 0.028/glycerol phosphate and 0.1M magnesium acetate
tetrahydrate. Chemical and phase composition was evaluated by XRD, EDS, XPS and FTIR analyse:
Topographical, morphological and cresesctional analyses were performed by SEiging. Surface properties
were analyzed by profilometry and contact angle measurements.

3. Results and Discussions

The samples exhibited some anatase phase peak$ ({TiBe XRD patterns, with a porous morphology
(Fig. 1). EDS results indicated theedominance of elements Ti and Zr and the successful incorporation of Ca, P
and Mg ions into the oxide layers (Fig. 2). XPS and FTIR analyses corroborated the EDS results. The profilometr
and contact angle measurements indicated that the samples pobggsgedential to be applied as biomedical
implants.
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Fig. 1. SEM image of the MA@eated Ti15Zr-15Mo- Fig. 2. Semiquantitative EDS analysis of the MA(
1Ag sample. treated surfaces.
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1. Introduction

Low temperature reactive sputtering is known to produce amorphous or nanocrystalline films with
columnamicrostructure aligned with the growth directidr2]. In the special case of wurtzite GaN, it is common
to observe the coincidence of the crystallograpfigis with the columns directidB]. In this scenario, sputtered
GaN films are likely to show interesting anisotropic behaviors, mainly those redatezthanical, electronic and
optical properties. In this work, optical properties of highly textured sputtered GaN films are studied by
Spectroscopic Ellipsometry (SE). By varying the angle of incidence (AOI) from 30° to 80° it is expected to
separate thén plane and out of plane contributions from the refractive index, optical gap and other optical
constants, in order to introduce a methodology of studding the texture of the films directly by SE.

2. Experimental

Representative GaN films, with differenegtees of crystallographic texture, were grown by planar
reactive sputtering technique onto Si (100) substrates. The films have wurtzite nanostructure highly textured wit
c-axis perpendicular to substrate surface as demonstrated by XRD experimentéilmikegere then submitted
to SE experiments in a HORIBA Uvisel Il ellipsometer. The spectra were obtained in the spectroscopic mode i
the 0.6 to 6.0 eV energy range with fixed AOI ranging from 35° to 80°. The outputs were then modeled by the
DeltaPsi® sdfwvare in order to calculate the refractive index dispersion and the optical gap in each situation.

3. Results and Discussions

As preliminary results, Fig. 1 and Fig. 2 show, respectivelynthedk dispersions for a set of GaN
samples obtained by SEtiv AOI = 70°. These and further results are discussed in terms of the intrinsic and
extrinsic anisotropic responses of the wurtzite nanocolumns.
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Fig. 1. XRD patters of GaN samples Fig. 2. Refractive index (left) and extension coefficient (right) dispersior

different GaN samples obtained by SE.
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1. Introduction

The SAE 8620 steel is considered a Isgength material, generally applied to gears, being usually heat
treated to alter the mechanical properties theteasfer carburizing is studied with the purpose of improving the
conventional process by having a greater precision on the applicatidre$éist application and more uniform
result over the entire length of the treated matefialevaluate the wear rate, the volume of material removed
during the wear test is measured, considering a certain force, the distance traveled and the sgest of the

2. Theory
This work was used from SAE 8620 steel in the shape of disks with a diameter of 35 mm in annealec

state. The unit's surface fumone black was deposited as a carbon source, and the surface irradiation CO2 laser
applied as a 50Wurrent output, as a nitrogen to an irradiated phase protector, avoiding oxidation, velocity 50
mm / sec at 600 and 800 dpi, respectively corresponding to a sample | and Il

The Vickers hardness test was performed on the samples and the disc pin was released, with a 5N load &
forming a 4mm track, which caused the roughness and volume consolidation test to be removed from the imag
analysis given by optical profilometry.

3. Results and Discussions

Hardness test was performed on both samples, I, Il and S/ T (untreated), with results shown in table 1.
is observed that the average hardness measurements of sample Il are higher than the average of sample |, bec
the lase parameters were more intense, with quenching of the region near the surface, thus forming martensi
phase in the structure. The S/ T sample exhibited a lower hardness result because of its structure having the fer
and perlite phase. Table 1 showe wolume of material removed during the wear test and the wear rate, with
sample Il removing material less than | due to hardness, but the S/ T sample showed a reduction in wear rate. ¢
in the volume of material removed. This phenomenon indicatethéhatarburizing layer was removed during the
wear test.

Table 17 Hardness and wear results

Test HardnesgKgf/mm?) Volume (mnf) Wear Rate K (mifiiNm)
I 706,58 0,034640 7,328 e4
Il 827,83 0,013414 2,6828 e4
SIT 218,15 0,0005486 1,097 e5
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1. Introduction

The carburizingrocess consists of increasing the carbon content of the material surface to obtain an
increase in hardness and changes in tribological properties. Laser carburizing modifies the microstructure by se
quenching, making further heat treatment unnecessary. AlSI 8620 steel is characterized by its composition «
chromium, nickel, molybdenum armdbout 0.20% by weight of carbon, has good machinability and temperability,
being applied to shafts and gears.

2. Experimental
The AISI 8620 steel, based on table 1, was laser carburized by applying 4 passes using a 50 W pow
laser, 600 dots per inchfil resolution, 50 mm / s speed.
Table 17 Chemical Composition of SAE 8620 Steel
Element C Cr Mn Mo Ni Si

Wt % 0,180,23 0,400,60 0,700,90 0,150,25 0,400,7 0,150,35

3. Results and Discussions

The carbon content was increased by adding carbon black powder to the surface of the sample to be treat
by modifying the microstructure composition, forming a hardened layer about 20um deep (region 1), having ar
interface (region Il) between the formexyér and the base material (MB), as can be observed in figurel. Having
the interface composed of slats of martensite, having a hardness higher than the base material, which is about :
HV, and lower than the hardened and tempered layer of the surfacé, prvegented about 710 HV hardness as
shown in the graplFigure 2 showing the hardness difference between these three regions.

Figure 1- Metallography 8620 Stee Figure 21 Analysis of hardness
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1. Introduction

In this work, adequate parameters were studied to weld the DP600 and 300M steels with a fiber laser. Tt
integrity of the weld and the mechanical properties of the welded joint were analyzed such as: hardness and tens
strength. Thenicro structurathalcterization allows us to understand the structural changes that occur due to the
welding process. It was possible to identify, through analysis, the phases present in the material and the fusi
between them, proving the effectiveness of the weld [1joddin the hardness profile, it was observed that in the
region of the weld and the HAZ (thermally affected zone) there was a significant increase in the hardness value
in relation to the hardness of the base material. The efficiency of the weld can pisgdyethrough the tensile

test, since there was no rupture of the material in the welded region, but in the DP600 steel that has less mechan
strength [2].

2. Experimental

The materials used were 300M steel and DP 600 steel, these steels weee iacgheet form with the
following thicknesses: DP 600 with 2.19 mm and 300 M with 3.29 mm, which were cut, machined and ground,
subsequently these plates were welded with a continuous CO2 laser. The parameters used were taken basec
previous work, sch as that studied by Cardoso (2011). The welding paranséians in Table 1 were adopted.

Table 1: Welding parameter

Power 1800 W

Speed 50mm/s

Laser Pass 2 passes (one on each side)

Gas Flow Argon gas 10 | / min

Focus 2.2 mm(on the surface of the thinner sheet)

After welding, the plates received a surface treatment (Intercritical heat treatment), that was realizing a
760°C, with oil cooling. After, they were tested and compared in hardness and tensile teperfoereed to
analyze their properties.

3. Results and Discussions

The two conditions (base material and treated material) was compared in hardness test and tension te
How show the figure 1, the hardness test produced a beneficial etieetad material, because occurred smooth
transition from to steel the lowest hardness to higher hardness, which improved compatibility between lower an
higher hardness phases.
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Figure 1. Hardness graphic Figure 2: Tensile graphic

As can be seen in figure 2, the intercritical heat treatment improved the strength and flow limit,
maintaining basically the same ductility, with approximately 25% deformatiootindituations.
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1. Introduction

Civilization entered a new era, causing society to evolve creating materials from existing ones, satisfying
their needs. Through the advancement of materials science, resin and fiber composites of different types emerg
where, for engineering is the cométion of two or more materials resulting in a material whose property is
superior. Thus, a new distinct clasfamaterialshas been identified and can be used in several industrial areas.

2. Experimental

The samples were subjected echanical traction and compression assays, and investigated the structural
characteristics of the test specimens using optical micrography (OM) and scanning electron microscopy (SEM
both to evaluate the state to Initial and final fibre matrix. Standaudis as ASTM D3039 (traction test) and
ASTM D3410 (compression test) were used for the tests.

3. Results and Discussions

The results of the mechanical assayseveempared with those of the researched literature. Mechanical
analysis of compression atrdction that the epoxy resin reinforced with glassrfippe E, features characteristic
of fragile material for traction voltages and ductile for compressive forces. The assay values were higher in whe
the literature found as shown in Figure 1, beirag this material still has twaay braided fibers, represented in
Figure 2, which ensured such high properties.

Figure 17 Results and comparisons Figure 27 MEVimage with 200x magnification

Traction Test i
Traction Modulus of Deformation . et o~
Voltage (Mpa) | elasticity (Gpa)
Fiberglass-E 393 86 23,03 17,1
1| Carbon Fiber 200 13,34 32
2| Jute Fiber 43 15 87 44 69
3 | Coconut Fiber 16 0,07 219
Compression Test
Traction Modulus of Deformation
Voltage (Mpa) |elasticity (Gpa)
Fiberglass-E 2560 122 0,25
1| Carbon Fiber 24713 3,59 87.7
2 |Polyester Fiber 204,85 2225 58,1
3| Kevlar Fiber 439 6,68 18,5
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1. Introduction

The automotive industry motivated by the need for reduction of vehicle weight and increase fuel
efficiency, push up the steel mills to go forward to advance technologically. According to WorldAutoSteel
FutureSteelVehicle Program (FSV), the main achievesngititreach up to 31.3% for duahase (DP) steels and
up to 9.5% for transformatieimduced plasticity (TRIP) steels in a Battery Electric Vehicle (BEV) body structure
until 2020 [1, 2]. The laser beam welding (LBW) has shown a highetfisient in varous joining applications
in the automotive industry, such as bedywhite and passenger safety [1]. This paper consists to experience eight
different welding conditions in an overlapped joint configuration of DP980 and TRIP780 steels and investigate if
could exist a correlation between the joint efficiency and wide of HAZ.

2. Experimental

Eight samples of DP980 and TRIP780 sheet steel of 200 x 100 x 1.2 mm was taken with surfaces in a 6C
mesh sandpaper. The samples were placed in an overlapped @idfigwithout a gap on a CN@riven table.
The welding was performed autogenously in a plan position at sheets rolling direction. The equipment used we
a fiber laser based on ytterbitaoped silica fiber, model IRGLR-2000, operative at 1070 nm waveléngnd
2000 W of maximum power. Argon gas was used for weld pool protection with a flow rate of 8.4 L/min and the
focal position aimed at the surface. The main variables investigated were the power (set at 1200 and 1300 W), t
welding speed (set at 2000da3000 mm/min) and face side material (DP980 and TRIP780). Sub size specimens
according to ASTM E8ML6 [3] for tensile tests were taken in a cresstion of bead welding direction, and
metallography samples were taken in adjacent place of tensilegesisiens. The analysis magnification was
1.25x and HAZ wide measured.

3. Results and Discussions
According to Souza [4], the welded materials tensile test specimen which includes the weld seam ir
midway point shall have as acceptance criteria the redhad, once the consequence is a heterogeneous
microstructure and is not possible find out the yield point elongation. Therefore the joint efficiency may be
determined using as reference the rupture load, calculating the quotient through the basenthjarnalalues.
The condition of 1200 W, 2000 min per min and DP980 in face side have shown the best efficiency, with value:
of 87.90 %. The HAZ wide has reached 874 and 24 2Although the bead weld exhibit pores inside, the tensile
test verified a atisfactory efficiency.

TR T

aAF

]
y 3

Fig. 1. Weld bead metallography analysis; 1200 W, 2( Fig. 2.HAC wide measurement: 15/ DP980 side;
mm/min, DP980 face side material. 209em TRIP780 side.
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1. Introduction

Polymer composites reinforced with continuous carbon fiber are attractive to aeronautical industries due
to respective low specific mass combined with appropriated mechanical resjdjarcsignificant difficulty is
to control defects formation durimyocessing, such as porosity, which are stress concentrators and decreases th
mechanical property of the materig]. In the search for improvements in composite processing, several
techniques have been devised to ensure impregnation homogeneity of polymer composites for primary structur
application[3]. The most commonly used processes in aeronautic industries are resin transfer molding (RTM),
resin film infusion (RFI) and vacuuassisted resin transfer molding (VAR considering process control,
reproducibility and coqB8i 5]. The present work aims to evaluate the influence of different types of processing in
void formation and their respective morphology, using the acid digestion and mercury porosimetry techniques.
2. Experimental

The composites were processed into the following compositions: 8 layers of carbon fibers IM10 NCF
[(O°/+45°L45°/90°)]s, epoxy resin RTM6 from Hexcel processed via RTM, VARTM, and RFI according to
references procedure [1,3]. Porosity characterization was performed using acid digestion (ASTr84.78)
and through mercury porosimeter (POROMASTER® GT 33 from Quantachnstnement8) to determine the
fraction of open voids as well as the void size distribution.
3. Results and Discussions

The results obtained by each analysis revels that composite processed by RTM presented higher poros|
fraction and higher standard dation when compared to the void results of laminates processed by VARTM and
RFI (Fig. 1a). VARTM processing has a relatively higher vacuum than RTM processing, which facilitates porosity
removal. For the RFI system, resin is inserted as films betweernagachensuring better impregnation at each
fabric interface and maintaining the same porosity variation. On the other hand, RTM and VARTM are infusion
processes and ensures a smaller amount of stoerected porosity (Fig. 1b), compared to the RFlesys
which has the same distribution between open and closed voids. Open pores facilitate crack initiation and grow
during load application [1]. In addition, RFI is the most proper processing in this first analysis.

Regarding pore diameter distributica| processing had a similar influence. The highest frequency of
smallerpores (<515 em) and pores | arger than 50 em was fc
diameter distribution is influenced by polymer matrix and reinforcement coohfratiee type of processing used.
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1. Introduction

Titanium nitride (TiN) thin films have been employed in many applications due to their mechanical
characteristics, resistance to friction and corrosion [1]. The electrical properties and the good adhesion of the:
films on silicon substrates also enable them to be used in microelectronics [2]. A gradient of N concentratior
along the film thickness cdre used to reduce residual stress. In this work the effects of this gradient on electrical
resistivity of TiN films are evaluated by comparing the results with homogeneous TiN films.

2. Experimental

The films were deposited in a gradsisted magnetropusttering system [3], with a titanium target in an
Ar/N, atmosphere. The working pressure was fixed in 3.0 mTorr. The discharge current was 2.00 A. Two mode
of Nz injection were employed to grown the films: (i) constant (6.4 sccm), labeleti THdmogeneus), and (ii)
variable, Oi 6.5 sccm, with steps of 0.4 sccm at each minute (Fig. 1), labele® Tighaded). To improve
adhesion, before the TiN deposition, a pure titanium film was deposited in both samples with a thickness abol
0.11em. To obtain thdilms thicknesses a profilometer was used, making 12 measurements in each sample. The
electrical characterization was made using a Hall effect measurement system and the van de Pauw method. T
input current was fixed at 20 mA. Measurements of electresastivity of the films were obtained varying the
temperature in a range of 901 K600K.

3. Results and Discussions

The homogeneous sample get a thickness of 0.72 + 0.02 um, and the graded, 1.35 + 0.04 um. Th
resistivities as a function of temperature ahown in Figure 2. The linear behavior of resistivity is clear in both
films. In a certain temperature (about 350 K for -FiNand 500 K for TiNG) the dispersion of the points increases
considerably. The resistivity of TH& is higher than for TiNH, for all temperatures. This is consequence of
different resistivities of Ti and TiN (more conductive). The fraction of Ti is greater in the graded film, causing an
increase in effective resistivity.
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1. Introduction

Research on surface modifications through laser texturing has been performed by severe
researchers, aiming at applications in mechanical parts that requiredtiieat of friction and wear
[1]. Dunn used a laser fiber pulsed 50W and waveletiddf4em to generate microcavities in the
samples surfaces 816L gainless steel and observed if the coeficient of friction between the mechanical
parts was reduced. Bad on this research, we intended to treat by the same process, SAE 4340 stee
which is a material widely used in critical structural components in the aeronautics and aerospac
industry, for example in landing gear. The process of structuring by laserisemto apply pulses of
time and power controlled in the surface of the steel wijbotive to create microcavitidg]. In this
work, we intend to evaluate the dimensional variation of microcawtiea function of pulse frequency
and power. Since tlsemicrocavitiesact as a lubricant (liquid or solid) reservoir on the contact surfaces
of mechanical components, the volume of lubricant stored in the cavities is a key parameter.

2. Experimental

Samples of SAE4340 steel, with 25mm dieeter and & mm thickness, weresanded with abrasive
sandpaper of 80 th200. After sanding, itvas cleaned with ethyl alcohdlhese samples were placed in the focal
regon of an ytterbium fiber laser (1,064n) of 50W and 100 nanoseconds pulse tiltie2 experinents of micro
surface drilling orthe samples were performed by changing the laser power from 10 to 50W, with a 10W interval
and two pulse frequency valu¢sOkHz and 100kHz), generating two procebartsThis experiment aims to
evaluate possible viations in the diameter of the microcavitias a functia of power and pulse frequendy!
experimentsvere performed according to the percussion drilling proeg$sthree consecutive pulses of 100
nanoseconds. Aftehe irradiation step, ivas done the atysis using an optical microscope Mark Zelssorder
to minimize possible dimensional uncertainties, the remelted material inside the cavities and solidified at the edge
were removed using 600 to 1200 sandpaper. After this step, ultrasonic cleanipgrisamed to remove the
particles that lodged inside the holes.

3. Results and Discussions

The general appearance of the surface afteril@adration can be observed in figureAkcording to the
dimensional evaluations obtained byaptical microscopy tiwas possible to plot figurevghich correlates hole
diameter as auhction of power and frequencin this figure we can be observed that with the increase of the
power, the linear incraa of the hole diameter occultsis also noéd that by reducing the frequency to the same
power value the hole diameter is increagédds observation is supported by the relationship:

P=Pu/f.tp

Where:

P«is the peak power (W)
Pnis the averagpower(W)
tp is the pulse time (s)

f is the frequency (Hz)

From this equation, it is observed that the reduction of the frequency causes an increase of the peak pow
resulting in the increase of the microcavities diameter, corroborating with the obtained results.
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1. Introduction

Antimony oxides (AO) are known to be widely used as flagtardants, gas sensors and catalytic agents.
The most stable AO is Sb204, which has two allotropic phases: orthorh@ssiase) and monoclinié{phase).
Sb204 is widely used together with other oxides as catalytic agent and present properties that make it a promisi
material for the fabrication rechargeable sodium batteries [1, 2].

In this work, Sb204 nanobelts werenflyesized by thermal oxidation of a vapor solid source process.
The samples structure, composition and morphology were characterized by XRD, Raman aS8&NFEG
measurements

2. Experimental

The asgrown Sb204 nanostructures were synthesized tmbalar furnace by thermal oxidation of
metallic Sb source. The temperature was set to 950°C in order to generate a saturated Sb vapor that is driver
the growth region (750°C 580°C) where Au covered Si/SiO2 substrate are satted up. The chambergalumin
tube) was sealed and purged with argon flux (60sccm) for the entire synthesis. At 950 °© C, the O2 flux was inserte
and maintained for one hour, after that time the furnace was allowed cool down to room temperature.

3. Results and Discussions

From FEGSEM images, it was possible to verify two different morphologies presented in the samples: a
zigzag microbelt structure with lengths ranging between tens and hundreds of microns and width ranging fron
0.76 to 9.7em and smooth and flexible micrand nanowves with a width ranging from 0.165 and 28% and
an estimated thickness between 17 and 285 nm. From the XRD data, we found(8ii2434 main structure
presented in our sample and presence of strong and sharped peaks indicate high crystallinetij@alitynples.
Raman spectrum revealed the Sb204 main vibrational modes for this structure and the presence of sharped pe
confirming the high crystalline quality of the samples.
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1. Introduction

Gum metal alloy T23Nb-0.7Ta2Zr-O (%at.) was developed by Saito et al. (2003) based on theoretical
calculationd1]. Their aim was to reduce titanium elastic modulus by the additibrstaibilizing elements, such
as V, Nb, Ta e Mo. Additionally, the addition of group IV elements provide increased strength without unduly
increase in elastic modulus. Gum metal alloy presents unique properties, differing significanfiyrixditional
alloys; mainattributes are: extremely low elastic modulus-680GPa); elastic deformation further than 2.5%;
12001600 MPa tensile strength; highly cold workable without work hardening. This investigation aimed to
fabricate the alloy by powder metallurgy and to eatdithe microstructure after sintering.

2. Experimental

Elemental powders of Ti, Nb, Ta e Zr were produced by hydriding followed by milling, and blended for
1h according to alloy composition. Compaction of samples was carried out by uniaxial folloigedthtic cold
pressing at 400 MPa. High vacuum €x0rr) sintering was realized at 1200°C for 1h and 3h for comparison.

3. Results and Discussion

Results are presented in Figure4. ISintering at 1200°C promoted the stabilization of a predominantly
phase matrix, although remainitgphase was observed. Increasing sintering time from 1h to 3h resulted in
reduction of U phase volume fraction anddhier densification; from 93.7% to 95.1%. However, higher
temperatures may be required to complete the dissolution of Nb and Ta nuclei.

Fig. 1.‘Mirostructure after éintering for 1h. Fig. 2. Microstréture after sintering for 3h.
an: } s
#® Nb
* Ta : : :1
g *| t] . p— s
g MJ WWW Mﬁ/;é
: . . s =

W\ Mo ML ey

r T T T T T T T T T T T T T 3 \
20 25 30 35 40 45 50 55 60 €5 V0 TS 80 85 90 AN
26 (graus) Bl e i
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1. Introduction

Magnetron sputtering is one of the main methods used for thin film deposition. However, the presence of a nor
homogeneous magnetic field becomes the modelling afifdbarge a difficult task. Recently, an approach based

on global model has been proposed [1]. In this kind of model, an electron energy distribution function (EEDF)
must be informed. A general distribution function can be expressed as

Q- O Qon ®- 1)

where the parameterdefines the shape of the distribution. It represents a Maxwellian distributior fb0 and

the Druyvesteyn distribution for= 2.0. The parametets andc are presented by Tonelt al[2]. Usually, a
Maxwellian EEDF is considered, but it is not always valid for magnetron sputtering discharges. In this work,
different EEDFs were considered to modelling the ionization region of such systems.

2. Methodology

The model was developed for argon plasma aaditim target. Two electron populations were considered, cold
and hot (secondary electrons emitted from the cathode), three populations of argon in ground state (cold, war
and hot), argon ions, metastable argon atoms, titanium atoms in the grounsirggtéonized metal ions and
doubly ionized metal ions. With this model is possible simulate the typialcurrenti voltage) curve of
magnetron discharge. The facidn eq. (1) was varied between 1.0 and 2.0.

3. Results and Discussions

Increasinghe current, the electron density grows up, consequently more ionizations of the argon and the mete
atoms occur, as can be seen in figure 1. With the increase in the ion density, there is also an increase in me
production (by sputtering) and in thengeation of hot electrons.
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Fig. 1. Density of charged particles for Maxwell Fig. 2. Electron temperature for different electron
Boltzmann distribution (x=1.0). energy distribution function.

For a Maxwellian distribution the electron temperature is lower (fig. 2), and the electron density is higher than fot
a Druyvesteyn distribution at the sam¥ ktondition. The Druyvestein EEDF has a smaller population of high
energy electrons, which results in in high values of collisional energy loss per dlexirpair created. As
consequence a higher temperature is necessary to sustain the dischargendt\a givalition.
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1. Introduction

Conventional magnetron sputtering is a deposition system widely known in the area of thin films.
However, for a wide range of gas and target combinations there is a hysteresis region for process curves in t
system as a function of gas flow rate. Thereftine gridassisted magnetron sputtering (GAMS) was proposed in
which a grid is added between the two electrodes of the conventional magnetron sputtering aiming to decrease
even eliminate the hysteresis. Despite this effect be achieved, an undesinselguence arises, the reduction of
the deposition rate on the substrate because part of the material is deposited onwheegrgtounded, the grid
becomes the main anode of the discharge. In addition, it also modifies the-gohage relation byncreasing
magnetron efficiency. In this work, it is proposed to change the grid commonly used in GAMS by ring anodes
with external diameter of 110 mm and internal diameters of 20, 40, 60, 80 and 100 mm.

2. Experimental

Measurements were made using a homemade magnetron sputtering system. Two types of targets we
used: Al and Ti, both 100 mm in diameter and 60 mm away from the substrate. The-mitagy® curve
measurements were made in pure argon and constant preE8u8 Pa. The power supply operated in direct
current mode. The anode was kept 20 mm away from the target. The experiments were not made in order
increasing or decreasing internal diameter, to avoid superposition with the effects of target eradiditiomto
the measurements with the rings, measurements were made without extra anode (the discharge anode is
chamber walls and substrate) and with the commonly used GAMS grid for the Al target.

3. Results and Discussions

Figure 1 shows the cumkvoltage curves with Ti target. The magnetron efficiency increases in the
following order: 20 mm of internal diameter, with grid, 40, 60, without grid, 80 and 100 mm; that is, considering
only the rings, the larger the ring area, the lower its efficieRigure 2 presents the measurements with the Al
target. The increasing order of magnetron efficiency is 60, 20, 40, 80 and 100 mm. With exception of the 60 mr
ring, a smaller area ring again provides higher magnetron efficiency.
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Fig. 1. Currentvoltage curves for Ti target Fig. 2. Currentvoltage curves foAl target

The data obtained for both targets indicate that electrons are being captured with enough energy to cause m
ionization. Increasing the ring area, this capture of high energy electrons grows. It is also noted that the anoc
presence alters the electriel@l lines, field lines ending on the wall is now ending on the rings. This change can
be seen by comparing the 100 mm ring with the no grid case for Ti target, despite its small area, the effect is eas
identified on the graph, for example, for a voéiagf 320 V the current obtained is 73% higher.
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1. Introduction

Plasma polymerization is an alternative to conventional psase and it has some advantages, it
generates no chemical wastes, have enough energy
easily tuned to obtain plasma polymers with different properties. The plasma polymers have unique propertie:
usudly have a high crosslinked structure and are very adherent to any substrates. In this work, the plasm
polymerization was achieved by using an Atmospheric Pressure Plasma Jet (APPJ), unlikely the usual low
pressure plasma polymerization, it does not reebdge and expensive vacuum system, saving money and time.
Depending on the monomers and plasma parameters used in the polymerization, it is possible to obtal
biocompatible coatings. That kind of coatings have a wide range of applications, one offtredruig delivery.
The coating can be incorporated with a drug which is released for a period right on the desired target, reducir
the amount of drug taken and the side effects it could have. Also, the coating can be tuned to control the time
the releaing. In this work the plasma polymerization using an APPJ was performed aiming for biocompatible
hydrogetlike coatings for drug delivery application.

2. Experimental

For the polymerization process, an APPJ fed by 5SW@27.12MHz. Agprdwursor, a mixture of
(Hydroxyethyl)methacrylate (HEMA) and@®iethylamino)ethyl methacrylate (DEAEMA) in the proportion 1:1
was used. Methylene Blue (MB) was used as a model drug for it is easy to detect. Double side polished silicon
10 x 10 mm wasised as substrate.

The mixture HEMA:DEAEMA (HD11) deposited on top of substrates using the APPJ 5 mm distant. For
higher homogeneity, the jet was moving in circles of 5 mm during the process. The total time of polymerization
was 1 min. After that, the ceved silicon substrate was immersed in a solution of MB 1 mM for 6 hours and let
dry overnight. A multilayer composition of the film was also studied, to prepare the additional layers, the overnight
dried sample received another layer of HD11 and the pmigation process repeated.

The plasma polymer molecular structure was evaluated by FTIR, the incorporation process was alst
assessed by FTIR, looking for the presence of MB bands, and the releasing of MB was measured by UV/Vi
Spectroscopy.

3. Results ad Discussions

In the FTIR spectra of the polymerized HD11, peaks relative to their nitrogen groups were present, whick
is be important for the aiming application as biocompatible cover. In the FTIR spectra is also possible to observ
peaks referent todth monomers of the mixture and some new groups, due to the characteristic of the plasme
polymerization and interaction with air, since it was deposited in a open system. The peak referent to MB (160
cml) was observed after the incorporation.

The releas of the drug was delayed when using multilayers and went from few minutes, when using only
a single layer, to up to 3 hours. However, it was not possible to control the total amount of the drug loaded int
the film, only the ratio of releasing.
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1. Introduction

On the last decades the amount of different low cost sensors available elsewhere was astonishing. The
sensors encompass a huge range of utilities, some of them also present specificity, i.e., solve well known problen
However this easiness of acquiring and maintaining such instruments also implies in an extensive amount of dat
to be analyzed, or, in other words, the needing for data mining tools. Therefore, the aim of this work is the propos
of a low cost broad band use arsd sensor data [1].

2. Experimental
This work followed the software engineering recommendatigitis Case Study Methodology. The
chosen case study islitealthcareSector due to the amount of data freely disposed on the net.

3. Results and Discussions

This section shows the Case Study properties and, after that, the developed solution for such problem
Case Study PropertieBrazil Healthcare sector shows some trends: teleniigtg; wireless tools; telemedicine,
which implies in patient and doctaot necessarily at the same place; due to the amount of different computer
analysis it is advisable some artificial intelligence, classifiers and archetypes are alstheegfre, the needs
of the developed data mining tools areup)to 50 different dta base to be analyzed, which requires structuring
the data; bpeoreferenced database is unavailable but is useful for comparison among district, states and the whc
country; ¢)loT is a need in any technological decision support teaposed Solutiont was considered two
types of sources of data. The first source is distributed on webpages of public or private medical department
with any type of structure and disseminate this data in files of various types and needs the development of a W
Scrapng service, accessing the pages, checking the possibility of extracting the data or locating files that can &
downloaded. The second source comes from microelectronic sensors that can be attached directly to people
indirectly, such as sensors on peidatevices such as smartphones. The developed system structure, Fig. 1, is
based on an Enterprise Service Bus that has arbitration as REST service receiving the data from the vario
sources, identifies the source of the data and sends to one of thesesmiich uses FaaS technology, coupled
to the bus that will persist in a NoSQL datab&mnclusion The main advantage is the choice for the unstructured
database, which is due to the fact since the same medical entity may have only some cleasutedstics, not
necessarily creating a defined structure. The last service associated with the bus utilizes NoSQL databa
extraction technologies, analysis with technologies such as Atrtificial Intelligence and the creation of medical
archetypes thatan aid in making redlme decisions or future studies. Testing in FaaS services file types
generated a mass of more than 30 million of JSON documents on Apache Spark® environment and returned dz
in about 30 millisecondsAlthough tested on Healthcarector, this tool can be adapted for several fields, not
only agricultural but also industrial, from environmental analysis to vacuum technology.

Medical data on

sensors

Medical Dataset on
WebPages

Ye

Fig. 17 Diagram of activities for the development of the system
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1. Introduction

Carbon(OGBwckone of t he most commonly wused ant
di ssipative properties in antistatic packages pr
associated with the generaterinorodt ircers pafr attloe ymea ht
properties of the final compogdi@Be heTmdwcaiytGaOn,s (s |
which consists of a disor depg etdo cradb e nmo pd asrhthds ma
good gas i mper mamoliuhingdy hi gihgkel ekcasiical 1GQ di bdt lae mma
from the carbonization of t helrOno0s eMGaisanmpd mediurcse da
functi onals uwrrfoaucpes aomd itthser ef or p 2lhm st haic sh gweha reggihlhy s icca |
characterization of glassy carbon was performed t

2. Experimental

The GC was produced using a poly(furfuryl alcohol) resin (PFA). The compoundohsae sulfonic
acid (3 wt %) was used as the resin catalyst. The PFA resin was cured in two st€gfer &h and then 8T
for another 2 h. In the next step, the cured PFA wasthested from room temperature up to 100pat 1.0 °C
min't under an Nflow of 1 L W1 The sample was kept at the final temperature for 30 min and then left to cool
at room temperature. The Gi@&s milled at room temperature in an IKA mini mill, model A11. The milling time
was approximately 3 min. GC powder was separated by si&viotain particles smaller than 45 um. GC was
characterized by Xay diffraction (XRD, Rigaku Ultima IV diffractomer, PANalytical, X'pert Powder model),
operating at 40 kV and 30 mA with Clifadiation 6= 1.54056 A) at a scan rate of 5 °/min. The morphology of
the GC powder was analyzed by a scanning electron microscopeSEEEMIRA3 operating at 5 keV. The
particle size distribution curves were obtained using a CILAS particle analyzer (model 1190 L). Water content
determination by titration was performed on Metrohm lon Analysis, 870 KF Titrino model. The sheet resistance
of the film was measured using a fqaoint probe meter Jandel, RM3000 model.

3. Results and Discussions

The XRD results show thdté GC presents a characteristic band at 23.7° that corresponds to the reflection
(002). Using Bragg's Law, it is verified that the distance between the grapeslh,) is 0.3754 nm, which
is within the do2characteristic range of disordered carbonaceous materials, allowing to conclude the effectivenes
of carbonization [3]. The particle size distribution results show that 10%, 50% and 90% of the particles has :
diameter smaller than 3.56m, 20.86em and 4071 em respectively. The average Fraunhofer diameter of
particulate material is 21.66m. The valuebtained are within the expected diameter range. The-$1HG
micrograph of the GC powder showed that the GC particle has a smooth surface and naspwredgere
characteristic of fragile materials. The average moisture content of 9@®2Xwas obtained on the surface of
the sample, evidencing the need for prior drying in its use in melt proceBkagheet resistance value measured
was 5.51 x 18q sq?, and the correspondent bulk resistivity was 1.34%dl6, which is relatively higher than
the value of resistivity found in the literature for CB (~1,0 x> 1pm) [4]. Considering the properties and
conductive character of GC it can be conctudbat this material can be used as an antistatic agent for
thermoplastic and thermoset polymeric matrices.
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1. Introduction

Properties as high hardness, low friction coefficient and chemical inertia can be attributed to DLC films. In
this way, the properties of wear and corrosion resistance of DLC film coated on the AlSI 434@stetlidied
in this work [1].

2. Experimental

The AISI 4340 steel was used as substrates. To plasma treatment, the cleaning by plasma ablation process
carried out with 80% Ar + 20% +for 30 minutes. After that, the silicon interlayer was carriedvath 70%
HMDSO + 30% Ar for 15 minutes, followed by deposition of the DLC film, carried out with 90% CH4 + 10%
Ar at 200 ° C for 2 hours by PECVD method using a PulB€dpower supply, at 500V deposition voltage. The
characterization of the DLC film waserformed by Raman spectroscopy. The wear resistance was verified by
micro-abrasive wear tests by fixed ball with 600 seconds and a load of 8N. The corrosion resistance was carrie
out by potentiedynamic polarization (PP) curves, obtaine@énated 0.6 mol'L'sodium chloride (NaCl).

3. Results and Discussions
The results of Raman spectra and potedyinamic polarization curves obtained for DLC films are shown in
Figure 1 and Figure 2, respectively.
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Fig. 1. The tipical Raman spectra of DOLfilm. and DLC coated.

The Raman spectra of the DLC presents the region of 138Ganch 1549 cm, which are called D and G
band, refers to chemical bonds apd sp, respectivelyand according to the amount of hydrogen (29,06%) found
in the fil m, i t 6s i rCcHifilenaon tkedsurfach ef AlBl 432G steal.CTlee weaf volDne ©f a
untreated material was of 4.52x3enm®, and the material with DLC coatingresented a wear volume of
9.231x1% mm?, showing that the wear volume has significantly decreased with DCEdilm coatings. To
corrosion experiments, the material with and without treatment did not show the passive region, although th
corrosion pagntial of the material with DLC film was more positive, presented 457.9 mV value, while uncoated
material presente€b83.2 mV corrosion potentiahccording to Robertson (2002), the DLC film act as a good
barrier to corrosionwhich can promote more posi# corrosion potentials to material [1]. Thus, it was verified
the DLC coating improved the wear and corrosion resistance of AlSI 4340 steel.

4. Referencs
[1]- ROBERTSON, J. Diamontike amorphous carbon. Materials Science And Engineering: R, [s.l.], v. 3B, p. 429
281, 24 maio 200ZElIsevier BV.http://dx.doi.org/10.1016/s092796x(02)00005D.
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1. Introduction
In metls, plasma treatment can be performed to chemically and structurally alter the surface of the

material by thermochemical treatment and coating or thin film deposition. But, to efficacy of the treatment, the
surface must be free of impurities, which camdiaoved by plasma ablation process [1]. The aim of this work is
to determine the effect of the treatment parameters of the plasma ablation process on surface cleaning and adhe:
of DLC films in the Ti6Al4V alloy.

2. Experimental

The study of theblation process by the PECVD technique was carried out with the pressure range of
0.39 to 2.0 torr and proportion of gases of 100% Ar, 80%280% H, 50% Ar- 50% H and 20% Ar 80% H,
at fixed time of 30 min, and the temperature of £ 300° C. Theg/sisalf metal surface after ablation process were
obtained by the techniques of visual analysis and Energy Dispersive Spectroscopy (EDS) by Scanning Electrc
Microscopy (SEM). The DLC film was deposited with £&hd Ar flow at 27 and 3 sccm respectivelgwer
120W and by 2 h. To determine the influence of surface cleaning on adhesion of the DLC film to the substrate
the Rockwell C hardness test was carried out.

3. Results and Discussions
The increase of the pressure causes an increase in the intéribigyluminescence, besides making it

thinner, uniform and concentrated on the sample, being more efficient in surface cleaning, show in Fig. 1. Th
sample treated at pressure of 1,8 torr does not show purple coloration as in the sample treatedrgt 0.39 tc
presenting a uniform treatment. The hydrogen also has influence in surface cleaning, assisting in oxyge
remoning, as observed in Fig. 2. Then, not only the pressure but also the kind and proportion of the gases used 1
the cleaning are factors thairdribute to the removal of impurities from the samples. The best surface cleaning
cause smaller film delamination around the indentation impression, as shown in Fig. 3, pointing the influence o

the surface impurities of the substrate in the adhesidmreddLC films.
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1. Introduction

Vacuum measurement is an important quantity in several highly technological industries such as micrc
and nanotechnologies, aerospace, petrochemical, and pharmaceutical indstesquently, metrological
aspects involving vacuum measurement shall be taken into account for proper measurement. Vacuum gauges
usually adjusted to measure in a nitrogen environment and when submitted to different gases, a correction mt
be applied, dugo the variation of physical properties of the gauge when working different fséxroper
training is a vital component for specialists working in the pressure measurement field, and the students must |
aware of the influence quatmnes. In order to provide a proper understanding in vacuum measurement, this study
presents the experiment regarding the behavior of different pressure gauges when submitted to distinct gas
conducted at the Physics Institute of the University of S&toPa
2. Experimental Setup

The experimental setup comprises a thermistor GFA340d a Pirani Edwards PRE 10K pressure gauge
connected to a vacuum chamber, as well as a connector to an external gas source. The system is connected t
Edwards A 8 mechaical rotary pump and a Veeco diffusion purglditionally, a liquid nitrogen trap set up
between the system and the Leybold mercury McLeod metmasgd gauge, which is used as the reference. A
needle valve is also used to adjust the pressure insidgdteens Nitrogen, helium and argon were flushed into
the system to obtain the curves for the tested gauges and three measurements were taken for each value.
3. Results and Discussions

Results show that the indicated pressure in both thermistor and Ritaygsggare dependent on the gas
inside the vacuum chamber. Figure 2 shows the indication of tested pressure gauges as a function of the McLe
reference gauge. A linear behavior is observed for nitrogen whilst a sensibility loss is observed for argon fo
pressures higher than 50 Pa and after 10 Pa for helium. Differences between the gauges for the same gas
attribute to physical principles which measurement is based on, as well as systematic differences from calibratio
once they are devices used for eghional purposes.

Finally, the results allow undergraduate students to visualize the influence of different gases in vacuun
measurement, as well as the di}‘ferences from different pressure gauges.
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Fig. 1. Overview of vacuurahamber, pressure gauge Fig. 2. Feature curves for the thermistor and Pira
both mechanical and diffusion pump and nitrogen tri pressure gauges for helium, nitrogen and argon.
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1. Introduction
The boronizing process is a thermochemical treatment in which the dtmroit diffusion occurs to the

material surface, and the stable phases, as FeBe &fe formed. These formed layers improve the tribological
properties of the materials, as decreased in friction coefficient and increased in the wear and corrosime resist
[1,2,3]. The aim of this work is to evaluate the influence of the temperature in the formation of a borated layel
and wear resistance of the AlSI 321H stainless steel.

2. Experimental

The solid boretation in the AISI 321H stainless steel is camigdising EKABOR 2 dust in muffle
furnace keeping the time of 5 hours, varying the temperature at 850°C, 950°C e 1050°C. The materia
characterization with and without treatment was carried out by metallography and microhardness Vickers. Th
microabrasie wear by fixed ball was carried out with a load of 2N, time test of 10 min. and 75 RPM, using
abrasive paste consisting oflR200 SiC (45mm) particles dissolved at 20% (80 g / 100 ml of deionized water).
The solution was constantly stirred with a magnstirrer to avoid the particle precipitation.

3. Results and Discussions
The transversal section of boride layer in the different temperatures present two kinds of distinctly regions

[1,2], the upper clear phase of FeB, and a dark phase:Bf &e preented in Figure 1. The layer thickness

increased with an increase in the treatment temperature.
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Figure 1. Optical crosssection view of borided ATSI 321h steel @) 8:f>b°C, (b) 950°C and (c) 1050°C
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It is observed, in Figure 2 and Figure 3, the increase in the hardness and wear resistance with the incree
in the treatment temperature. The wear volume was smaller to the treated materials, showing treatmel
effectiveness.
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Figure 2. Microhardness of the AISI 321H stainle Figure 3. Influence of temperature on the we
steel untreated and boronized. volume of AISI 321H stainless steel.
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1. Introduction

Encouraging sustainable development has put pressure on all industrial areas, including construction, t
implement appropriate methods to protect the environment. Due to currentaginbatns that have arisen from
extensive environmental problems such as climate change and resource impoverishment, coupled with rap
technological advancement in the construction sector, interest in alternative building materials has developed
the comept of sustainability is gaining ground. An alternative found is to reuse waste materials from waste
materials as raw material to compose materials for construction. That in this case, waste from waste tires was us
instead of natural raw material.

2. Experimental

In this research were studied compositions for the manufacture of blocks with incorporation of residues for the
civil construction. For the composition of concrete block compositions with waste incorporation, the following

materials were usedoil, sand, cement (CPV), water, waste granulate of waste tires. For the production of
concrete blocks with tire waste incorporation (RP), four traits were hereinafter referred to as Ref, T10, T15 an
T20, that is, with 0, 10, 15 and 20% of sand replacgig mass RP.

3. Results and Discussions

By analyzing the results of the mechanical resistance to compression, it can be observed that the grea
the addition of tire residue, the lower the resistance. Figure 1 shows this behaviour of the samptasc&esi
only increases with the reference sample after the aging process, whereas with RP samples the difference
resistance after aging is not relevant.

8 % (7 days)
| I % (28 days)
7 days 28 after wetting D N
days and drying ]
Refaence 5.17 6.70 7.90 6

10 % 3.20 348 3.77 s
15 % 192 208 213 2 |
20 % 143 1.99 167 %, 44-

Ref. 10% 15% 20%

Table 1 Compressive strength values in MPa, af Fig. 1. Mechanical strength after wetting and drying.
7 days, 28 days and after wetting and drying.
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1. Introduction

Clinical treatment of chronic woundsdsnsidered one of the main challenges in the medical area. Low
temperature atmospheric pressure plasma (LTAPP) is generated by subjecting a gas to an electromagnetic fi
and has been considered promising for medical applications due to simultaneoicsaitimantiinflammatory
and tissue repair activities. The aims were to establish the effective parameters of LTAPP againgtlateohd
multispecies biofilms, and to evaluate the cytotoxicity of the protocol to fibroblasts.

2. Experimental

Multispedes biofilms were formed by methicilliresistantStaphylococcus aureUATCC 33591),
Pseudomonas aeruginofaT CC 27853) andEnterococcus faecaliA\TCC 29212) on collagen membranes. The
membranes were positioned on the surface of tryptic soy agar supplemented by SWF solution (50% fetal bovir
serum and 50% NaCl 0.9% solution) 1:1. After 24 h incubation, biofilms were exposed to LTAPP for 1d 3, 5 an
7 min. Helium (99.5% purity) was used as working gas (2.0 SLM) and the adopted parameters were 32 kH
frequency and 1.0 W potency. The distance between nozzle and biofilm surface was kept fixed at 1.5 cm. Not
exposed control was included. Cytotoxicity thfe effective protocol to fibroblasts 3T3 was tested. The
experiments were performed in triplicate in three separate occasions.

3. Results and Discussions

The exposition for 5 min was able to reduce significantly the numb@r afireugp=0.019), (Figure 1)
E. faecalig(p=0.000), (Figure 2) and. aeruginosdp=0.010) (Figure 3) viable cells in the multispecies biofilm
when compared to neexposed controlThe expositions for 1 and 3 min were not able to inhibit all the species.
LTAPP showed low cytotoxicity to fibroblasts with 90% of cell viability after 24 h (Figure 4). LTAPP was able
to reduce the viability of wouncklated multispecies biofilms in 5 miwjth low cytotoxicity to fibroblasts.
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1. Introduction

Due to the huge development of microelectronics area, miniaturization becomes a reality for severa
different technological fields and one in particular has strongly emerged on the last decade: Process Intensificatic
(P1). In order to speed this area deyenent, some assets are required, in special portable, low cost equipment
with a set of functions that ranges from reactants admission to detection, and miniaturized unit operations [1
Therefore, the aim of this work is the development and testsrohd low cost equipment useful for PI.

2. Experimental

This work followed the engineering recommendations for the development of electrical and mechanic
instruments. It also relies on Sustainable Criteria, which means, among other issues, thafiebnlgactants
were used. Commercial oxidized PAN fibres were used as packed on fluidized beds

3. Results and Discussions

Figure 1a shows the main parts of the Pl equipment. This instrument was project to receive -L0 micro
reactors simultaneously and heated up to 200°C, useful range for mainly organic reactions. The admission was
manufactured to manipulate reactants on gaseous state, which means liquid ones should be inserted usin
septum. The recommended amount of liquid is proportional to regetgrourpressure but it is usually up to 10
uliters. Detection is provided by TGS® sensors, which means that volatile organic compounds are easily detecte
Reactors are made of copper and own 100 um channels. Fulfilled channels can be obtaineeltsinpacks,
which surface are quickly modified by tetraethoxysilane hydrolysis, using not only acids but also basic reactant:
Figure 1b shows sudibres (ImmX1mm sample) and the red circle points out the formation of a small amount
of silicon oxide lke structure. On this particular case, basic hydrolysis was carried out, which required a long time
and favoured the formation this kind of structure. Finally, Figure 1c depicts a typical answer, obtained by the
injection of 2propanol on a sequence of [lliters samples, in order to test adsorption. A reproducible response
is clearly observed, with each step on the graph corresponding to one insertion. It is also possible to observe sol
transients, especially at the end of the graph; this is probably dine saturation of the surface, whereas the last
step shows an even more acute transient, probably owing to clogging. Moreover, desorption can be easily dol
(not shown on the figure) by micreactors heating. Thus, this low cost instrument can helgefinition of
several unit operations for PI.
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1. Introduction

AA 7050-T451 aluminum alloy is applied in aerospace applications due to a high stremgthght ratio.
Strengthened aluminum alloys exhibit, despite high tensile strength values, a relatively low fatigue resistance [1
As a result, aluminum alloys aresfiuently subjected to surface treatments [1]. Shot peening (SP) is a cold
working process widely used to increase the fatigue strength that consists in impacting the surface of a compone
with round ceramic, glass or metallic particles [2]. The preserit aimed at investigating the fatighehaviour
of AA 7050-T451 aluminum alloy treated with SP surface treatment.

2. Experimental

The material studied in this work is AA 703@51 aluminum alloy. Rotating bending fatigue tests (stress
ratio R=-1) were arried out for the base material and SP treated specimens. The SP parameters were an Alme
intensity of 0.410.49 mm A and coverage of 100%. The shot was made of S 230 with a hardness of 57 HRc. The
treatment was carried out according to AMS 2430, andjthrulometry was defined according to SAE J444.
Scanning electron microscopy was used to observe the fracture surfaces. The residual stresses at the surface |
were measured using thery diffraction method.

3. Results and Discussions

The fatigue tst results for the base material and the SP treated condition are shown in Fig. 1, where only
the average points are presented for each stress level. The results show that the shot peening treatment was cay
of increasing the fatigue strength for alesis levels analyzed. The residual stress measurements showed that the
SP modified the residual stress condition at the surface of the base materi@4rbiiRa to-130 MPa after the
SP treatment. The fatigumehaviourresults show that the compressivsideal stress field created by the SP
process was able to supplant the negative effect of the increased surface roughness after the process. The tyg
fracture surfaces for both conditions are displayed in Fig. 2. For the base material, the cracdkmgdeates
are indicated by arrows at the surface (Fig. 2a). For the material treated with SP, there were several crac
nucleation sources around the specimen and the main fatigue crack propagation front originates from the regic
indicated by the arrowm’he more compressive residual stress condition created by SP was capable of increasing
the fatigue crack nucleation life and slow down the propagation of short fatigue cracks around the surface of th
specimen. Therefore, the SP treatment with the parasntetsted in this work was efficient in increasing the
fatigue life of AA 7050T451.
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1. Introducéo

Nanocompositos poliméricos obtidpsla insercao de cargas bidimensionais (2D) via mistura no estado
fundido tem sido objeto de estudo de diversos pesquisadores devido ao aumento nas propriedades mecani
térmicas e elétricas que estas particulas podem proparampalimero mesmo emugentuais muito baixd4].
O aumento nas propriedadegcanicagsta relacionado com a capacidade de transferéncia de tensdo da matriz
para a nanoparticula e depeddelispersdo das nanoparticulas na matdagualidade da interface gerg@a3].
Estetrabalho referese a preparacéo e caracterizacdo de nanocompdsitos a base de polietileno linear de bai
densidadé PELBD com 6xido de grafeno (G@)grafeno (G), a fim de se obter nanocompa@sitos poliméricos
baseados em materiais 2D com difereptessiblidades denterface.

2. Experimental

O oxido de grafeno foi obtido pelo método de Hummers modificado com posterior esfoliacdo liquida em
meio aquoso e o grafeno previamente liofilizado foi igualmente esfoliado. As nanoparticulas foram caracterizade
por espectroscopia Raman, difracdo de radpanalise ¢rmogravimétrica e microscopia de forgca atdmica com o
objetivo de comprovar a qualidade do material. Os nhanocompdsitos foram obtidos via mistura no estado fundic
através do método Solid Solid DepositiosSD [4] em extrusora dupla rosca, utilizarsgoconcentragOete
carga entre 0% e 0,3% em massa e analisados por ensaios mecéanicos paraledoficer indireta interacao
das nanoparticulamma matriz

3. Resultados e Discussoes

Através dos er@os mecanicos observse que oganocompositos de BBD/G apresentaram melhorias
consideraveisem suas propriedadegara as composicbes de 0,05% e 0,196 maneira analoga, 0S
nanocompositos de RBD/GO também exibiram aumento em spagpriedades mecanicas para as mesmas
concentracdes, contudo, de maneira menos acen@auwh®. esperado, o sistema PELBD/G apresentou melhores
resultadosjndicando que os nanocompdsitos que possuem semelhanca na polaridade de seus component
apresentamrmelhor interagdo carga/matriz
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Fig. 1. Propriedades mecénicas dos nanocompésitos de PELBD.
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1. Introduction

Poly(2oxazoline) are polymers that has similar structure to Poly(ethylene oxide) (PEO), however, instead
of an oxygen on the repetition structure there is a nitrogen bonded to an acetyl group. These polymers migl
substitute PEO material in biomedical hggtions since they have the same properties of this material and new
functionalities. As covering materials they present surface properties as resistance against protein attachme
(bioinert or nonfouling), nortcytotoxig biocompatibility and resistarto biological degradation [1]. These
properties lead to applications like biosensdrag-delivery, implants surface covering among others.

The plasma polymerization of this kind of materials includes advantages that asesppeocess where
there is 10 requirement to solvents or catalytic substances, do not generate chemical waste and the minimu
amount of monomer is utilized [2].

2. Experimental

Thin films were generated in a stainleteel plasma reactor chamber. The discharges were excited by an
rf-power supply, RFB00 modeli Tokyo Hy-Power, at 13.56 MHz and the applied power was varied from 5 to
25 W. The chamber was evacuated by a mechapigap, M18 modeli Edwards, while the pressure was
monitored by PenningE and Pirani E gauges. The dis
total pressure. The-@ethyl2-oxazoline monomer was utilized as precursor of plasma discharges.

The plasmas were investigated using optical emission spectroscopy in actinometric me@ieg)(A
using argon as diagnostic gas, and electrostatic measurements vatmigEnsated Langmuir probe technique
(electronic temperature). To perforra@ES a Horib&pectrometer (model MicroHR) with 1200 lines/mm grating
and focal length of 140mm was used providing a spectral resolution up to 0.30 nm. The LP was designed with
retractable protective glass shell and a probe tip degassing system to avoid mateitzniepahe tip. It still
has a choke system to avoid RF effects on the prnedbé/signal. The thin films were studied by Fourier transform
infrared spectroscopy (FTIR), where the Perking E
water catact angle (WCA) technique was carried out by a REa®300F 1 E goni ometer. A S
force microscope (AFM) model SPM 9600 was used to measure the thin films roughness. The thickness of thi
films was evaluated by confocal microscopy using i@d ®CM 3D microscope.

3. Results and Discussions

The electrons temperatures were observed between 0.2 and 0.4 eV. The electronic temperatu
behaviour was analyzed as a function of operating pressure and applied power. This behaviour w:
linked to prodiction of CH, CN, CO and NH in-&ethyt2-oxazoline plasmas. The mean roughness
investigation, the bonds observed by FTIR technique and the deposition rates revealed the role of the
species on polymerization processes. There were no species in the plesaaelated to volatile
compounds production. High deposition rates, decreasing of closed oxazoline rings amounts in plasn
polymers and at least three kinds of oxygen bonds were observed, showing that the plasm
polymerization process was able to periadhe ring opening process and fragmentation of monomer
molecules. The crodsk structures and amount of polar groups on the plasma polymers surface were
assigned to the thin films hydrophilic character. High concentrations of polar groupsethy2-
oxazoline plasma polymers were responsible to low contact angle values, around 10°.
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1. Introduction

According toAssociation for Manufacturing Technology (AMT) research, the gear production has grown
in last years. However, the professional qualification is insufficient to meeting demand of this industrial sector.
[1] The search for optimization of gear manufactugpngcess and performance are then continuous investigation
objectives. The gear research is a major industrial challenge because involves many critical factors such as no
reduction, gain of power efficiency and reduction of weight in gearbox. [2]
A resarch project has been developed in a test center for gears designed in Competence Center in Manufacturi
(CCM-ITA). This project has the purpose of controlling loading, temperature and rotation conditions in the gears.
in order to evaluate and compareitistate after test. In the initial analysis of the test center, some problems
occurred during the durability test and one of the most important complication was torque relaxation, which the
group judged as a possible cause was the wear of spacer bastunlge action plan decided to solve this problem
is to perform heat treatment on bushings.
The bushings, located inside of gearboxes, have the function of delimiting the position of the gear in the axis an
therefore, guarantee their alignment. Thereftite minimal wear of bushings allowed the axial displacement of
the gear. The bushing material (1045 steel) has hardness lower than the axle stop and the gear, which they ar
contact. Thus, the group suggested to execute a surface treatment, aqiptaintg in the bushings with the
intention of the material surface acquiring similar mechanical proprieties of the adjacent surfaces in contact.
The concept of plasma also understood as "electric discharge" or "discharge luminescent "is applied to tr
definition of an ionized gas, which contains in total neutral species and electrically charged species such &
electrons, positive ions, negative ions, molecules and atoms [3]. lon nitriding is a glow discharge surface
modification technique, which is uddo increase the fatigue strength, wear, corrosion resistance and surface
hardness of steels [4].

2. Experimental

The mechanical component is a bushing forged in 1045 steel with dimension of 45 mm in diameter
external, 34 mm in diameter internal and 4 mfickness in and it is used in a test bench of gear. This element
presented an unpredicted wear failure during performance. With the intention of reducing wear failures, we
propose to investigate the influence of surface treatment by plasma nitridiresgpis a driver of growth of
nitrite layers on the material surface. Consequently, this process provides the increase of abrasive wear resistan
The bushing was exposed in plasma atmosphere with Nitrogen (80%), Hydrogen (10%) and Argon (10%), at
pressue of 3 Torr. The temperature controlled throughout the PVD (Plasma Vapor Deposition) process was 54(
°C and the nitriding process lasted 3 hours. The nitrided samples were analyzed by the technigues of chroma
aberration microscopy (Cyber), scanningceien microscopy (SEM) and-Ray Diffraction (XDR). In the final,
all the analyzes were reproduced with the untreated bushes and the results were compared between nitrided :
untreated samples.
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The results demonstrate that the ion nitriding surface treatment improves to the evaluated mecani
component proprieties. The analysis results from Cyber show the removed wear volume in mm?3 and overvie\
3D images analysis. Ihe figure 2, the results demonstrate that the nitrided bushing presented better performance
than untreated bushing, when they were applied in the test bench gear. The sample TO1 (untreated compone
showed a wear of almo86% more in volume lost imbrasive wear, than the component with nitriding (T01
Nitriding Process). The sample T02 (untreated component) results presented the same behavioural pattern, wh
the component demonstrate a wear alr8@% more in volume lost in abrasive wear, thha component with
nitriding (TO2 Nitriding Process).
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Fig. 2. Comparison of component weafVVolume in mm3)

These results suggest that the proposed surface treatment remarkably increased surface hardness
increased wear resistance.dpplication, the bushings improved in their live cycle, reducing at approximately
2,5 Nm/h in relation of the torque relaxation rate. In conclusion, the nitriding plasma is a kind of surface treatmen
that increases the wear resistance and consequemthgvie the spacer bushing performances.
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1. Introduction

Titanium and its alloys are of great interest in the biomedical area as structural materials due the goo
resistance to corrosion, low density and excellent chemical and mechanical biocompatibility presented [1]. T
alloys can be found in théor b phasesaccording to the type and amount of stabilizing element used [2]. The
phase transition may occur as the concentratidrstébilizing is increased, causing the martensitic strutiNje
(acicular martensite) to be replaceddNjNj ( or t hor hpThéNjdj mhasensahebe con
from theUNj t & phask E8]. In this work, TTa alloys fabricated by laser deposition and arc melting were
studied. Their mechanical properties and microstructure were evaluated and compared.

2. Experimental

A combinatorial method was used for alloy synthesis that is based on the laser deposition technique wit
a gradient of compositions along the tracks. The alloys were deposited from mixtures of Ti and Ta powders, usin
a NdYAG laser. The T40Ta ingots were fabricated using tantalum with 99,9% purity and titanium grade 2 in
an arc melting furnace. The composition and microstructure of the alloys produced by both methods wer:
characterized by XRD and SEM, while the mechanical properties wesssads using depiensing
ultramicroindentation tests.

3. Results and Discussion

Fig. 1 shows a biphasic microstructure of thedUTa alloy produced by arc melting, where the lighter
regions are rich in Ta (matrigrain interior) and the darker regiomsdin boundary) are rich in TUNjNj phas e
transition toJ). The alloy presented a microhardness of 3.4 GPa and an elastic modulus of 71 GPa. Fig. 2 preser
the microstructure of the T36Ta produced by laser deposition, showing a very fine graictsteu with
predominance of theNjNj phase andb.a Thoew Ycoounntgetnst modul us of t |
decreases from 120 GPa to about 45 GPa with increasing the Ta content to 35% (wt.), corresponding to the regi
with the predominariib(ort hor hombi c¢) phase. The | owest value of
the Ta36Ta (wt%) alloy, that has a microhardness of 2.3 GPa. Due to the high fraction of the orthorhombic phas
and the fine grain structure the laser deposited alloys ssestéf and softer than those produced by arc melting.

V-

Ti-36Ta ; N

Fig. 1.Microstructure of the FT40Ta alloy produced by ar: Fig. 2. Microstructure of Ti36Ta Ion produced b
melting showing a biphasic region with presenceldf laser deposition showing the predominaru thelb '
phase (grain boundary) arfilphase (inside the grain). phase ¢rthorhombic martensite).
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1. Introduction
The ideal biomaterial specifically used for dental implants must exhibit biocompatibility, elastic modulus

similar to natural bone, high strength, corrosion and wear resistance, high fatigue and ductility[1]. Current
approaches for enhancing biomater@dted integration include topographical and biofunctional surface
modifications[2]. Several studies have showat tfiy modifying the surface at a hanoscale or a microscale it can
alter cellular response[3n this study, the selérdered formation of nanotubular oxide layers aii3UiTa alloy
was investigated.

2. Experimental

The Ti30Ta alloy was fabricated byixing Ti and Ta. These metals were combined using a melting
process in a high purity argon atmosphere. The resulting ingots were homogenized and tiveorkedtby a
rotary swaging process. The anodization process was performed using a electroliga sohtaining HF
+H2S04 (1:9) + 5% DMSO on group A)12V for 20 min and group B) 35V for 40 min. The nanotube layer was
annealed in an oxygen ambient furnace at 530 °C (5° C/min) for 3 hchesTi30Ta alloy surface were
investigated using scanning elextrmicroscopy (SEM), contact angle measurement anayXiffractometer
(XRD).

3. Results and Discussions

The results indicated that the anodization process-80Ta alloy was highly influenced by timerdtion
and voltage. SEM imagesnfirm results of a parametdriven surface topography. Figure 1 A) shows the surface
whitout nanotube and Figure 1B) we can see nanotube formation. The crystalline phase of TiO2 nanotube arr:
was the same for all conditie. The watedrop method identified a hydrophilic interface, which is preferable for
eliciting afavourableenvironment for cellular interaction

andB) 35V/40 minThe samples annealed in an oxygen ambient furnace at 530 °C for 3 hours.
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1. Introduction
Functionalized amineontaining coatings are of interest in biomedical applications by its capacity to

improve human cells attachment, hydrophilicity and-farling characteristics [1]. They can presapplications
as implant coatings, drug delivery and enzyme electrodes production. The plasma polymerization of thes
materials is advantageous since it is a-ste@ dry process, solvents free, do not generate dangerous waste and
the thin films can be depited in a wide range of substrates [2]. There are many nit@m@aining precursors
of these coatings as allylamine, cyclopropylamine, oxazoline, ethylenediamine (EDA) among others. The EDA i
a monomer that presents a 1:1 N/C ratio in its structuiaglan excellent candidate to produce those films;
however it was observed that the films produced by only EDA discharges are very soluble in water. In this work
the mixture EDA / acetylene ¢8,) was utilized with 3:7 ratio to produce low solubility aesimnch coatings.

2. Experimental

The thin films were generated in a stainletexel plasma reactor chamber. The discharges were excited
by an ripower supply, REB00 model Tokyo Hy-Power, at 13.56 MHz and the applied power was varied from
5to 30 W. Tle chamber was evacuated by a mechanical puraf8 Modeli Edwards, while the pressure was
monitored by PenningE and Pirani E gauges. The di
pressure. It was utilized the EDA/M: ratio of 3:7 to producthe thin films

The plasmas were investigated using optical emission spectroscopy in actinometric me@ed)(A
using argon as diagnostic gas, and electrostatic measurements vatmiREnsated Langmuir probe technique
(electronic temperature). To penfior A-OES a Multichannel Avantes spectrometer (model AvaSpec
ULS2048X64) with 600 lines/mm grating and focal length of 75mm was used providing a spectral resolution up
to 0.70 nm. The LP was designed with a retractable protective glass shell and a pdelgagsiing system to
avoid material deposition on the tip. It still has a choke system to avoid RF effects on thevpratsignal. The
thin films were studied by Fourier transform infrared spectroscopy (FTIR), where the Perking Elmer FTIR
SpectrometeBpectrum 100E was utilized. The water contac
Hart300F 1 E goni ometer. A Shimatzu atomic force micro
the thin films roughness. The thickness of thin films wasuewad by confocal microscopy using a Leica DCM
3D microscope.

3. Results and Discussions

The electrons temperatures were observed between 0.4 and 1.2 eV and the plasmas electron densities w
about 1¢° m3. The electronic temperature behavior \&aalyzed as a function of operating pressure and applied
power. This behaviour was linked to production of CN, CH and NH species in plasmas of EDAdandxture.
The mean roughness investigation, the bonds observed by FTIR technique and the degiesitiengaled the
role of these species on polymerization processes. The CN species in plasmas were responsible for production
volatile groups both in the growing polymers surface and in suspefi$iertrosdink structures and amount of
polar groups o the plasma polymers surface were assigned to the thin films hydrophilic charaetamount
of nitrogen groups (amines) in plasmas polymers of EDA ahtd @ixture were closely related to contact angle
behaviour. Plasma polymers with higher amountnoine groups were obtained under conditions in which low
CN concentrations was observed on plasmas of EDA aHd i@ixture. The nitrogemich films, produced by
plasma polymerization of EDA andid; mixture, presented low solubility in water.
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1. Introduction

Antimony tetroxide (SD.) is a wide gap semiconductor with two allotropes phases: orthorhobbic (
phase) and monoclinid{phase)being the first most stable even at higimperatures [1]U-Sh,O4 presents
important optical properties and it have been used for applications as flame retardants, catalytic agents, ceran
enamels, batteries, dyes degradation, et¢if®yever, despite the variety of applications, little atenhas been
paid to the electronic properties of this material in its nanostructural form. In this W8kkQ, nanostructures
studied by using tweoerminal devices measurements and data on electron conduction mechanisms. Result:
confirm the SBO., has olained semiconductor character and also that thermionic emission is the dominant
conduction mechanism at a high temperatures range4@0K).

2. Experimental

The SO, zigzag nanostructures used in this work were grown on Sitsiistrates with the aid of Au
nanoparticles through the vapsolid (VS) growth mechanism driven by a thermal evaporation protiesswo
terminal devices were fabricated by evaporation offatial contacts (100 nm) on thegr®wn SbO, nanobelts
by using shadow masks. Figure 1 (insert) shows the schematic drawing of the obtained electronic device
Electrical characterization was performed and cuwveithge (I x V) curves and temperatutependent
resistance measurements were obtaimgdising an electrometer (Keithley 6517) and a closed cycle helium
cryostat (Janis CCD 400H) working at ambient pressure.

3. Results and Discussions

The currenvoltage curves (I x V) presented in the Figlirghows thathe current in the device increases
linearly with the applied voltage confirming the formation of ohmic contacts. Moreover, as the temperature
increases the slope of the curves decreases indicating that the material resistance is redecegdendtiore as
expected in intrinsic semiconductors materidlsmperaturelependent resistance measurement is depicted in
Figure 2 and also shows the expected dependence of resistance with temperature for an intrinsic semiconduct
as the temperaturedreases, the conductivity increasearthermore, the curve is similar to the characteristic
pattern for thermal emission indicating that this is the dominant conduction mechattiens@mpleThis is the
first direct experimental confirmation, so farwe know, of the semiconductor character of nanostructired
SkyO..
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Fig. 1. | x V curves for S§O4 based dispositive ir  Fig. 2. Temperaturedependent resistance measureme
different temperatures. taken from S§D4 nanobelts.
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1. Introduction

In the last two decades, atmospheric pressure plasma (APRpedwged significant attention in
agriculture and food industry [1]. Plasma is being employed in many differeigreups process of agriculture,
from decontamination of seeds, plants or soil to controlling insect pests in the field [2,3]. It is knoweadtiee
nitrogen species (RNS) and reactive oxygen species (ROS) patrticipate in plant developmental processes such
seeds germination and roots growth [1,2]. However, the mechanisms of how it can affect directly the seeds ar
later the seedlings trest by plasma are still unclear. Due to vast differences between plants species and plasma
setups, the effects of plasma on seeds are not fully comprehended, yet [2]. Therefore, in this study the effect
an atmospheric pressure plasma jet treatmentuofiosver seeds were investigated. Seeds surface were
characterized and the seeds germination rate were documented.

2. Experimental
A plasma jet with a funnel nozzle, reported in previous work [4] was applied to treat sunflower seeds.
Argon plasma was excited by an AC power supply generating an amgiitndiglated sinewave with 25 kHz
frequency and 24.0 kVp amplitude.
Sunflower seds germination was performed in two different ways: on josh with filter paper and on
commercial soil substrate, which were placed inside a greenhouse with controlled light, water and temperature.
Leaves area, shoots and roots length were colledixddafveek of germination. A qualitative experiment
was also performed to verify the absorption of water on sunflower seedsrantiophenol blue ink

3. Results and Discussions

Germination rate of the pettishes seeds versus the ones sown in comabesoil presented a
significantly delay in the first 48 h.

Results of ink absorption showed that in plasma treated seeds the ink penetrated deeply inside the see
coating and hulk, while on untreated seeds the ink did not permeate as much as on Etesreetrds. As water
plays an important role in germination of the seeds, this could be an indication of how plasma is affecting the
seeds.

The obtained results can elucidate a little further on how plasma affects the sunflower seeds germinatio
and latetthe seedlings growth.

4. References
[1]-A.GVolkov et al. Bioelectrochemistry 128, 1785, (2019).
[2]-D.H. Kwon, HS Kimb, MR Park, Journal of Ast®acific Entomology 22, 86873, (2019).
[3]-J. Lee et al. Food Chemistry 240, 4386, (2018).
[4]-T.S.M. Mui, R.PMota, A. Quade, L.R.O. Hein, K.G. Kostov. Surf. Coat. Technol. 352 (2018).

Acknowledgements
This research was supported by FAPESP under grant 2015/81880was financed in part by the Coordenacéo
de Aperfeicoamento de Pessoal de Nivel SupeBoasil (CAPES) Finance Code 001.



78
XL CBrAVIC - UNESP - Campus de Guaratingueta, SP, Brasil, 07 a 10 de outubro de 2019

THE CARBON NANOTUBE/MALEIC ANHYDRIDE PREMIX INFLUENCE
ON PLASMA FUNCTIONALIZATION

Teresa Tromm Stefféh Luis César FontaridDaniela Beckéy Peter Hammér
'Center for Technological Sciences, UDES@inville, Santa Catarina, Brazil
’Sa0 Paulo State University (UNESP), Institute of Chemistry, Araraquara, Brazil
*Corresponding Authorteretromm@hotmail.com
1. Introduction
Carbon nanotubes (CNT) have emerged recently as an interesting nanomatedtgf@uwfication and

desalination [1]. However, to they act efficiently at this propose it is first necessary to provide their
functionalization, which can be reached by plasma treatment [2]. At this work, the CNT were functionalized by
plasma with malei@anhydride (MA) in solid form, against to the traditional method involving the monomer
insertion in gaseous form. CNT and MA were mixed by two different ways before the functionalization process
and characterized to analyze the premix influence in CNTtifuradization.

2. Experimental

CNT (purity > 95%) and MA (purity > 98,5%) were mixture at proportion 90:10 in mass proportion
through two methods: 1) in a planetary mill by 10 minutes at 300 rpm; 2) with mortar and pestle assistance
manually. Samples were treated through-RIPplasmaat 35 W, 1 Torr, by 15 and 30 minutes. Argon (12.2
sccm) was utilized as working gas. Samples treated were washed three times with methanol befor
characterization. To only evaluate the effect of mixture method on CNT's properties, samples obtained afte
premixing were submitted to the same washing procedure.

3. Results and Discussions

FTIR spectra (Fig. 1) indicates the CNT plasma functionalization and the MA opening ring at the plasma
process [3, 4]. XPS (Fig. 2) indicates that the meatmisted mmix is more favorable for posterior plasma
treatment GC=0 insertion than the planetary mixing. Regarding 40 Fholecules, for samples premixed using
the planetary method, only a small reduction in water percentage relative to the pristine CNT wasl olvbédey
for those premixed with mortar assistance, the water was completely removed from the samples. The selecti
adsorption of methanol in CNT functionalized with MA may find applications in carbon nanotube drying and
methanol/water separation.
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1. Introduction

Titanium nitride (TiN) thin films have diverse applications in different areas due their mechanical, optical
and electrical properties. This material is a ceramic with some metallic properties. In particular, TiN has highel
electrical conductivity than Ti [1]. Functional coatings can be obtained through compositional gradients. In this
work, the N concentration in TiN films was varied along film thickness and the effects of this procedure in surface
energy were evaluated inmparison with homogeneous TiN and Ti films.

2. Experimental

The films were deposited onto Si substrates by-gs&lsted magnetron sputtering. Working pressure was
fixed at 0.40 Pa and all depositions were carried out with a constant discliarget of 2.00 A in Ar/N
atmosphere. The grichrget distance was 2.0 cm and the tamgdistrate distance 7.5 cm. The substrates were
biased at30 V and heated up to 300°C. Three samples were deposited for each condition. TiN films were
deposited witltonstant Mflow rate (TiN H) and with progressive increase efiidw rate during deposition (TiN
G). Prior all TiN depositions a Ti interlayer was grown to improve adhesion. Contact angle hysteresis was
measured for deionized water by tilting base metfibée surface energy was evaluated by the Higltid method
[2] suing glycerol, deionized water, ethyleneglycol and dimethyl sulfoxide.

3. Results and Discussions

The hysteresis contact angle (Fig. 1) has no significant difference between homogedagrasied TiN.
It denotes a homogeneous surface in both cases. An increase (decrease) of dispersive (polar) component of sur
energy is observed when comparing TiN and Ti (Fig. 2). However, the N gradient has no effect on total surfac
energy.
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Fig. 1. Hysteresis contact angle in 90° of the sam  Fig. 2. Polar and dispersive components of the surfi
groups Ti, H and G. energy of the sample groups Ti, H and G.
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1. Introduction

Cementitious materials have been used historically in the society for their important properties of strength
low cost and convenience in production. The use of additives can become fundamental in the production ¢
composite materials with innovative phyai and chemical propertids.this work was prepared Portland cement
mortar with addition of baryte, studying the rheological, mechanical and attenuation properties of ionizing
radiation, trying to reduce in the future the volume and cost of barridicanentitious material, decrease the
use of lead in equipment and workrooms further harmful contact with the human Ibotys work the
preliminary tests of this project will be presented.

2. Experimental

Mortars were prepared using a mechanical miwater/cement ratio of 0.7 with addition of 0; 15; 20 and
25wt% of baryte. Then, cylindrical specimens with dimensions of 5 cm in diameter and 10 cm in height were
molded and transferred to a humid chamber, demolded after 24 hours and remained untenscaidi
temperature (23N2AC) and humidity O095% by defined
and 28 days)Characterization of the sample$he baryte used was supplied by the company Necipa and
characterized in the laboratories of Mackenzie Presbyterian University by several techniquesrajhe X
dispersive energy spectroscopy (EDS) test was performed on the Je6bl8Mcanning electronionoscope.
Material density was determined following by pycnometer. Thermal analyses: thermogravimetric analysis (TG)
and differential thermal analysis (DTA) were performed in a Netdspiter STA449F3 equipment heating from
room temperature to 1300°CH2 K/min and 50 criiimin Nz flow. The mortar was characterized in the fluid state
by the table test for slump test [1]. In the compressive strength test specimens with and without baryte at differel
curing ages have been tested on the Universal Testingitdac

3. Results and Discussions

The specific gravity calculated in the pycnometer test isth@mal analysis shows an initial mass loss
due to dehydration and a total loss of 1.47%. (Figure 1) The material presents at the temperature of 1188°C t
endothermic transitiorilhe mortar slump test shows an approximate 10% decrease in the formulgttidmew
addition of 20% baryte. Barium weight percentage is 38.30% registered in the analysis by EDS. In the compressic
tests, the 25 wt% baryte mortar registers the highest resistance values and wave propagation speed for 28 day
cure.(Figure 2)andultrasound tests showed similar behavior.
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1. Introduction

Sulphurdoped titanium dioxide (Ti@) films are promising photocatalysts for water treatment by
heterogeneous photo catalysis under visible lightHblwever, their photocatalytic behavior is influenced by
several parameters, such as the pH of the reaction medium, the luminous intensity of the radiation source, and 1
structural and morphological characteristics of the films [2]. In this way, in ¢todensure an efficient photo
catalytic activity, the present work evaluated the influence of the siidfjoed TiQ film thickness on the methyl
orange (MO) dye degradation under visible light.

2. Experimental

280 nm and 470 n#thick TiO; films were growron borosilicate substrates (25x76x1 mm) at 400 °C by
metal organic chemical vapour deposition (MOCVD) process. Subsequently, the catalysts obtained were sulphu
doped in a horizontal tubular furnace for 60 min at 50 °C under a 0.2 sIm flux of the nixRved HS. The
photo degradation tests of the MO dye was carried out in a homemade reactor setup previously described by Bel
and Pillis [2], and the dye concentration was measured in-gitJspectrophotometer.

3. Results and Discussion

The crosssectional FESEM analyses revealed the formation of a dense columnar af@fasiims
characteristic of the growths by MOCVD [2]. The films grow perpendicular to the substrate surface, and exhibit
good uniformity of thickness and good adhesiomtodubstrate. The results indicated that the film thickness was
preserved after the sulphdoping process. XPS depth profile revealed the formation of §@ups on the
catalysts surface, and indicated the cationic diffusion of th&s, forming a TO-S bond, probably replacing
the Ti** cations [1]. Photo degradation tests showed that the 47#inknisulphurdoped TiQ film exhibited the
best photo catalytic behaviour (Fig. 1), with 72.1 % of the MO dye degradation in 300 min., 87.7 % mor¢ efficien
than the 280 nathick film. The less thick films have a higher electron recombination rate than thicker

films [3].
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Fig. 1.Influence of the sulfudoped TiQ film thickness on
the methyl orange dye degradation under visible light.
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1. Introduction

Cold atmospheric plasma applied in liquid has attracted considerable attention in recent years due to its
potential for application in agriculture, health astber living tissue [1,2]. Since in living tissues water is
always present, the study of plasni@uid interaction is fundamental in these applications. When discharge is
produced over water in atmospheric air, different species as ions, excited aatlarargetical particles are
formed on surface, reacting with water. Depending of plasma polarity, voltage and duration time of the
discharge, different products can be formed during and after plasma treatment [3]. In this work, aging of plasmz
activatedwater was investigated through the change in pH, electrical conductiviggMdONQ concentration.
2. Experimental

Electric discharge produced by a voltage of 15 kV and 500 Hz was applied at a distance of 5 mm fron
the surface of distilled water contaihin a 15 ml beaker (Fig. 1). After application for 15 min, the samples were
stored in an open or closed container. Monitoring of pH, electrical conductivity in addition to NO2 and NO3
concentrations were performed. Cathodic and anodarigation of thedischarge were used. Each condition was
repeated 3 times.
3. Results and Discussions

It was found that the pH was reduced from 6.5 to 5.8 on cathodic polarization. For anodic polarization
this reduction was lower. After the treatment, the acidification process continued for times greater than 8h, whe
it stabilized at a pH around 4. Fomgales exposed in closed containers, the decay rate was higher. With respect
to the electrical conductivity, there was an increase ofSlAcm (untreated), to approximatelyr#®/ cm (treated
sample) and progressive increase over time to around8%0m (open system) or 2016 / cm (closed system).
The concentration of nitrite tends to remain constant after treatment, while nitrate has a slight increase from 6 1
8 mg /L. We concluded from these results that plasma change permanently distilledEwartewith the plasma
turned off, the concentrations of reactive components in the aqueous solution vary continuously over sever:
hours, thereby maintaining a final state different from the untreated water. This change depends on the polarity |
the plasm and the surrounding atmosphere.
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Fig. 1. Experimental
apparatus used in this work

Fig. 2. Values of pH and electrical conductivity for different conditions of treatmel
plasma configuration.
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1. Introduction

Aluminized polyimide film (Kaptor©®) has been used for decades in the passive thermal control systems
of spacecraft. But, as other polymers, Kapton undergoes degradation due to the exposition to the aggressive sp
agents such as atomic oxygen, solar UV radiatiagh kiacuum, microparticle environment and charging [1,2].
In this way, a | ot of researches have been conduc
study we evaluate the chemical modifications on the Kapton surface when implathitedtrogen ions using
plasma immersion ion implantation(PIll) technigue. The chemical modifications were evaluated usatyg X
photoelectron spectroscopy (XPS).

2. Experimental

Kapton film type HN (1 mil in thickness) was cut in samples of two diffedémensions. The samples
were treated in two PIII experimental systems {BAP and 3IRCE) reported elsewhere [2]. The samples were
put in the treatment chambers using an aluminum cylinder as a sample holder in one case and a stainless steel 1
in theother case. The samples were placed around the cylinder or in the interior of the tube, which was pulsed
a high voltage pulser to produce the higiitage glow discharge. In some treatments, a stainless steel metallic
grid was placed over the samplesawoid the charge accumulation on the polymer surface.

3. Results and Discussions

The extended XPS spectra of untreated and treated samples using cylindrical sample holder can be se
in Figure 1. In Figure 2 one can see the extended XPS spectraadtadtand treated samples using stainless
steel tube as the sample holder. In this work we present all high resolution spectra of all samples in the region
the Cls, Ol1s and N1s. The results show that the treatment inside metallic tube (hollow tathode}suitable
to promote chemical modifications in the Kapton surface and that the treatment with metallic grid is usefull to
avoid the damage of the aluminum layer present in the pristine polymer when subjected to the high voltage pulse
An extensivealiscussion of the high resolution spectra is presented.
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Fig. 17 Extended XPS spectra of (a) untreated sam
and treated samples using cylindrical holder: (
without metallic grid (c) with metallic grid
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1. Introduction
Diamond is known for its unique physical and chemical properties, that allows it to be irsthasinial

applications such as semiconductors, cutting tools, and sensors. Hot Filament Chemical Vapour Depositio
(HFCVD) and MicrowavePlasma Chemical Vapour Deposition (MPCVD) are the two main techniques being
used to grow diamond thin films over sealesubstrates materials [1]. The HFCVD is relatively cheap and easy
to operate when compared to MPCVD; it is able to produce large area polycrystalline diamond thin films [2].
Nitrogen is an important impurity in both natural and synthetic diamond. Ibéas proven that nitrogen
impurities can strongly affect the structure, physical, thermal and electrical properties of diamond films [3]. In
this study we analyze larg&ea nitrogertdoped polycrystalline diamond films grown over bednped silicon
substates to verify how nitrogen affects the electrical characteristics of the films.

2. Experimental

Polycrystalline diamond films have been grown otype boronrdoped Si (100) substrates using a
HFCVD reactor. A gas mixture of 1.5% methane, 0.5% nitrogdr98% of hydrogen were used. The gas mixture
flow was 200 sccm and the chamber pressure was kept at 20 torr. Tungsten filaments were employed to heat
substrates to 800 °C for 4 hours. A thermocouple was used to monitor the substrate temperatical Elect
characterization of the diamond films were done using-piglision voltage sources, voltmeters and ammeters.

3. Results and Discussions

The larger samples have an area up to 4ach are about &m thick, presenting a homogeneous surface
thin film. As shown in the green curve of Figure 1, the undoped diamond acts as an electric insulator materia
presenting a very small current when voltage is applied to the film. This is the common behaviour of diamond
However, the red curve on Figutereveds that the addition of nitrogen to the gas mixture has creategen
semiconducting diamond film, which interacts with thiype borordoped Si substrate. The exponential growth
of current for voltages greater than 4 V indicates tHalgunction wasformed between the diamond film and
the substrate. This study showed that the addition of nitrogen creates a semiconducting diamond thin film. Th
use of largearea semiconducting diamond films can lead to electronic devices that could exhibit high curren
densities. Further investigations are needed to better understand the electrical properties ofdojpexen
diamond films.
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Fig. 1. Electrical characteristic curves of undoped and nitrogkaped diamond films.
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1. Introduction

Multilayers with different material combinations have been studied to develop new magnetic
semiconductors for spintronic areaq]l The present work reports the deposition of different Gd/GdN multilayers
by DC gridassisted magnetron sputtering. The mégaton of the samples was measured to investigate how
the presence of GdN affects the magnetic phase transitions.

2. Experimental

Gd/GdN multilayer were grown on Si (100) with constant curredO(®), cathode power (3D W),
working gas pressure (40 Pa) and without external heating. Ar andiss flow rate were set at 2.6 sccm and
1.3 sccmyrespectively. Total film thickness is around 200 nm. In addition to a pure Gd film, eight samples with
different multilayer structure were deposited. Hanples were analyzed byr&y diffraction (XRD), Xray
photoelectron spectroscopy (XPS) in depth profile mode and a physical property measurement system (PPM:
for magnetization measurements as a function of temperature in constant magnetiB)fields (

3. Results and Discussions

The evolution of the Gd 4d peak along the depth of the sample [Gd(20nm)/GdN(Z8remdjvn in Fig.
1. In the first 40 nm, the change in the spectrum is caused by the decrease of oxygen contamination. After that,
is possibleo identify the periodicity of the Gd concentration due to the attenuation of the peak at T@veeV.
normalized magnetization as a function of temperature is shown in Fig. 2 for a 2 T magnetic induction. It is noticet
that samples with lower GdN perceggapresent behaviour closer to the Gd film.

— Gd
— [Gd(20)/GdN(20)],
—— [Gd(20)];/[GAN(10)],
— [Gd(10)/GAN(10)]
1Gd(5)],/[GAN(10)],,
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S~~~
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0,0+— . . . . :
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Binding Energy (eV)
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Fig. 1. Evolution of the Gd 4d photopeak along the Fig. 2. Normalized magnetization as a function
depth of the sampleé5d(20nm)/GdN(20nmy] temperature for B = 2 T and temperature ranging fre

350 K to 25 K for all samples

When the GdN layers have thickness of 10 nm and 20 nm, there is no sharp magnetic phase transition observ
in opposition with pure Gd film. When cooling from 350 K to 25 K, a pure Gd film has 50% of its magnetic
domains aligned at approximately 225 K, while multilayer achieve the same level between approximately 150 k
and 100 K, depending on the layer architecture
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1. Introduction

The machining of molybdenum isiconventional, usually performed by eletrocorrosion or laser methods (1,2).
However, one desirable use is the precision turning of thin Mo rods for posterior CVD diamond coating for
application as dental tools (3,4). This process yield per tool inssubiantially impaired by the wear process

by metal carbide particles formation (5). In order to obtain better results in turning procedures of Mo, we
developed a modified insert geometry and coated these tools with a CVD diamond thin layer. Film qgality w
studied by FEGSEM, EDS, Raman spectroscopy and turning tests.

2. Experimental

Tool inserts were cut to appropriate geometry by grinding wheel, sanded with sandpaper then polishe
with diamond abrasive paste with sequential grain sizes of 6, 3andAfter this process samples were cleaned
in isopropanol ultrasonic bath. Then took to the chemical corrosion of surface Cobalt by a two step chemica
etching. After these preparation steps, samples were seeded with diamond nanoparticles, CVD diamagl laye
applied in a HFCVD reactor, with the following set up: gas mixture of 2% methane in 98% hydrogen, 800 +5 °C
process temperature, chamber pressure of 50 Torr. After etching and deposition steps samples were characteri
by FEGSEM and EDX. Film strucred was studied by Raman spectroscopy. The machining performance was
evaluated by turning of molybdenum rods with 2 mm diameter, cutting parameters were cutting depth 0.2 mm
cutting speed 2500 rpm and feed 11 mm/min.

3. Results and Discussions

The characterization by FESEM can be seen at Figure 1 it was possible to obtain a homogenous and
continuous CVD diamond coating over the entire surface. Figure 2 brings the Raman spectroscopy showing tt
diamond peak centered at 1339camd the presence & band, D band and a considerable luminescence.

Intensity (a.u.)

800 1.000 1600 1.800

Raman Shift (cm ')
Fig. 1. (figure number in bold face times new roman 1( Fig. 2. Raman spectroscopy performed in 2 points
pt) Cutting tootl tip with homogenous and continuous C each sample, atake surface lines in red and blac
diamond film. for samples 1 and 2, and at cutting edges lines in |

and green for samples 1 and 2.
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1. Introduction

It is necessary to know polymers mechanical characteristics, such as rigidity (elastic modulus) to predic
the behavior of materials when subjected to stresses or loads. This work gmeesadly designed system to
determine the torsion modulus (G) of polymers. We have chosen the polymer polytetrafluoroethylene (PTFE)
The properties of this polymer make it suitable for use in aerospace applications[1] and the biomedical industry
for implants[23], making it essential to know its elastic properties, such as the torsion modulus.
2. Experimental

The system used to apply the torque (Mt) on one of the pendulum arms is in Fig. 1. It consists of &
coordinated table attached to a plate, whicfixie with the structure of the torsion pendulum (Fig. 1(a) and (b)).
The sample is attached to the system for measuring G and previously positioned at the desired practical length
Using an inextensible wire attached at one end to the upper penddwanddhe other to the force sensor (FS),
it is possible to apply and measure the fowe.used a 12V Stepper motor to move the coordinated table in the
two required directions: one for approximation and the other to draw it away from the per{giguri{c)),
twisting the sample at a rate of 3 x“1€". Using a rotational movement sensor (RMS) capable of recording the
torsion angle of the axis (d) that ghovamrs wsnet eamgdi
are obtainedUsingt he soft war e PASCO, the experimental p
simultaneously in reaime. We can thus adjust the straight line and get the slope Bf.B(1) was deduced
considering the work of Mt and the internal energy of the samplientorsional deformation, resulting

inf0 —"a (1)

3. Results and Discussions

Knowing the values of the polar moment of the cremsstional area of sample J, the slope B, the
calibration factor (f) of the FS, the pendulum arm length a (Fig. Kie))the practical length L, we can calculate
the torsion modulus G by using the Eq. (1). Fig. 2 shows the result for a cylindrical sample with 6.50 mm of

F versus q .
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Fig. 1. (a) T System for measuring G: {1)nterface Fig. 2. Typical curvefforce F (N) as a functiorof

(PASCO: CI7650r50); (2y Force sensor(FSPASCO: the angularpositiond *(rad). Sample oPTFE L =
ClI6537); (3) Motor for moving XY table; (4) Torsic (69.20+ 0.05)mm dy = (6.50+ 0.05)mm;B"= 0.856
pendulum structure for table fixation XY; (5) Pendul + 0.007N/rad; G = (354 + 11) MPa. It should be
axis attached to # sample; (6) Samples: PTFE7)- noted that the ratio d
Rotational movement sens@@MSPASCO: CI6538); (8) calculated as B*/0.222.
XY table; (9) Torsion pendulur(b) i Foto da vista A{c)
i Desenho esquematico.
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1. Introduction

The materials superconductors have electromagnetic properties differents than normal conductors becau
of their hability of expelling the external magnetic field from inside of the materiatesistance zero when
cooled into critical temperature {T[1]. Actually, superconductors materials Type Il are studied not only due
their applications and capability to transport high current density and support magnetic field, but also becaus
they pernit partial penetration of the magnetic field without losing superconductor properties [2]. Then this work
studied the electromagnetic properties of superconductors tapes of second generation (2G) uSagh®©Y0
system (YBCO).

2. Experimental

Were used electric resistance and magnetic susceptibility test in the superconductors tapes donated frc
the SuperOx Company. The resistance electric test used heating rate of 0.5 Kelvin (K)/min and cooling rate of
K/min in Janis equipm n t (Janis Research Company Inc.), appl
susceptibility test used DynaCool E (Quantum Desi g
Oersted. Both tests used temperature between 10 and 300 K, hatiindywere realized at the Superconductor
and Magnetometry Laboratory of the Centro Brasileiro de Pesquisas Fisicas.

3. Results and Discussion

Through the magnetic susceptibility and electric resistance tests, the critical temperature measure we
approxmately 93 K, as shown in figures 1 and 2. This value found were accepted because, according to th
|l iteratur e, YBCOO6 s up eld]c kramdtheset results, h was posdibie 40 affirmnthe 1
superconductor sample is Type Il and, consequemily,incomplete shielding. Additionally, the magnetic field
permits partial penetration in the sample without losing superconductors properties, differently from
superconductors Type | that do not allow this effe€@][1Therefore, theses donates tapanalestrated that they
were in a good work condition because the electromagnetic properties of the superconductor material we
preserved.

Fig.1.Susceptibility magn Fig. 2. Electric resistance curve of he Y
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1. Introduction

Safe drinking water is one of the most important health indicators in the country. Domestic water
treatment is of great health benefit, although it is not a substitute for a sustainable drinking water infrastructure
Therefore, candle filters have becomeeay useful means of filtering drinking water. Usually, the candles are
made of a mix of clay and alumina arranged to have pores and filter prochadi@en continuously studied [1].

The aim of the present work is to compare filter candle featurdsebyrésults from DRX and FTIR.

2. Experimental

The experiments were made in two samples. Sample A was obtained from the candle filter produced b
Stefani Company, while sample B of tensiometric capsules produced by the FeltreTgrewgamples were
crushed in magate mortar. After comminution, the samples were separated to particle size using a 150 # and 20
# sieve set and a sieve shaker. The particles retained in the 200 # sieve were analysed by DRX and FTIR. FT
spectra were mrded with a BRUKER VERTEX 70 spectrometer by applying the ATR PLATINUM. Powdered
samples were recorded for the 4000 érm 400 cm region. For the XRD experiments, the measurements were
carried out at room temperature usingfilered CuK Uradiationin an diffractometerRigaku Miniflex Il) and
the measurement conditions were 5§<20°, 0.05° step. The phases were identified based on Villars and Calvert
crystallographic data [2] and the Powder Cell software [3].

3. Results and Discussions

The FTIR spectra of sample A and sample B are shown in Fig. 1 and Fig. 2, respectively. The FTIR
results of samples A and B showed traces of hydroxyl group in the structure of Aluminates and Silicates in th
regions that permeate 3000 ¢ms well as the hydxyls present in the water molecules. There was variation in
the absorption bands of the samples in the region between 1000 and 1 0thersample of filter candle (A)
showed vibration between (8i-Si) while the sample of tensiometer capsules (B) shai®dtion between (Si
0). Both samples showed the exchange of Silicon by Aluminur®{8l) in the 810 cnt region band. Below
600 cm* sample A presented silicon at the tetrahedral site and aluminum at the octahedral and vibration of samp
B in flexion between Silicon and oxygen [4]. The XRBsultsshowed in both samplescharacteristic peaks
associated with traces of cristobalite and quartzo [5].
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Fig. 1. FTIR spectra of the sample 1. Fig. 2. FTIR spectra of the sample 2.
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1. Introduction

Clay is a natural mineral of fine granulation, formed essentially by clay minerals. Bentonite is a clay belonging
to the group of the smectites, being constituted mainly by montmorillonitepidaominant argilomineral.
Bentonites have a wide industrial application, due to their properties and low cost. When these clays ar
subjected to acid activation treatments, they acquire adsorptive and catalytic properties and are therefo
industrially enployed as adsorbents and catalysts. The aim of this work is activete clay using HGE&ad H

at 90 °C under magnetic stirring in different times reaction and to characterize clay before and after chemice
activation by infrared spectroscopy (FTIR).

2. Experimental

In this study tSkkdhumatchreal | ailsaynofsroo rvwes nodifed iy acile d o
The bentonite sample was modified with acid treatment using sulphuric aS@4jHor hydrochloric acid

(HCI). Ten grams of bentonite wedispersed in 100 mL of 6 M acid solutions and stirred at 90°C for 30 min.
or 1 h. Then, the bentonite was washed to remove the mineral acid until a 5<pH<6 range was reached. Finall
the bentonites treated with acid solutions were dried at 80°C for Aidr drying, they were disaggregated

with mortar and subjected to characterization by FTIR.

3. Results and Discussions

The FTIR spectra of natural clay (sample A) and chemical activation clay (sample B) are shown in Fig. 1 anc
Fig. 2,respectively. The intensities of the OH elongation bands at 362@mdthe hydroxyl flexural vibrations

at 915 crrt (AI20H), 885 cm' (AIFeOH) and 840 crit (AIMgOH) from sample A (Fig. 1) ?partially decrease

due to the release of Al, Fe and Mg asoirom sample B (Fig. 2). Fig. 2 shows that the flexible AIFeOH band
completely disappears while the AIMgOH and:@H curvature bands are hardly distinguishable and the
emergence of a 794 chquartz band. Fig. 1 shows that theGB85i elongation band ohe tetrahedral sheet is
located at 992 crh However, Fig. 2 shows the weakening and shifting th®-Si elongation band to a
wavelength greater than 40 ¢mi033 cmt. This change occurs due to the dissolution of the structure smectite
by the proton a#ick on the clay layers.
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Fig. 1.FTIR spectra of the natural clay Fig. 2. FTIR spectra of the chemical activation clay
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1. Introduction

The highenergy milling gained visibility at 1960s as it was effective and simple method of obtaining fine
particles. However, despite simple, many are the variables involved to reach the glesicddmetry. Milling
time is one of the most important parameters responsible for control the fracture and cold welding of the powde
[1]. Currently, a large volume of waste glass is recycled. One of the process used in glass recycling is the milling
where it can used the higénergy planetary mill. Based on this, glass bottles were processed at teadrigi
mill in order to analyze the relation between milling time and patrticle size.

2. Experimental
The glass used in this study comes from the fragatien of amber bottles, commonly used in beverage

industries. An early fragmentation was made and particles between 1.7 and 2.2 mm were obtained. From th
material, five sampl es wer e -eseegpraillneodeePM 1@0ntois ntillaeckce Nt
sample has undergone a different milling time: 10, 30 and 60 minutes. Then, the samples' particles were analyz
by laser diffraction using a analyzer Malvern model Mastersizer 2000. The parameters inserted in the equipmel
were refractingndex of the particles of 1.513, light absorption index of 0.1 and obscurity varying between 12%
and 16%. Two minutes of ultrasound were applied at the sample with the intention of disaggregating the particle:

3. Results and Discussion

According tothe granulometric distribution of figures 1 and 2, it is observed that increasing milling time
led to a decrease of particle size followed by a reduction of Sauter Mean Diameter (dmsauter). Nevertheless, wh
analyzing figures 2 and 3, it is noted he mdetsize increased and the variation of Sauter Mean Diameter expanded
from 2,984pum to 3,135um. Particles with reduced sizes hamper nucleation and propagation of comminutior
cracks and longer milling time lead to welding of particles. At figure 3 is oldé¢heeformation of a bimodal
composition of granulometric distribution, this occurs influenced by the mean particle friction coefficient
generated in glass milling process [3].
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Fig. 3. Particle size distributiofi milling by 60 minutes
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1. Introduction
The glasses are inserted in almost all sodietitines, being widely used from floating glasses to optical
fibers. Thus, a large volume of waste glass is recycled [1]. One of the processes used in glass recycling is t|
milling, where it can used the higinergy planetary mill. In this equipment, spes rotation is directly
related to the particle size distribution of the material, which is a fundamental for its application in several
areas [2]. Therefore, the present work aims to study the effect of rotation speed variation on particle siz
distribution of the glass milled.

2. Experimental

The glass used in this study comes from the fragmentation of amber bottles, commonly used in beverac
industries. An early fragmentation was made and particles between 1.7 and 2.2 mm were obtained. From th
material, five samples were separated and taken t h e R essetgynhilldmodeliPM 0. In this mill,

each sample, for 10 minutes, has undergone a different rotation speed: 100 rpm, 200 rpm
300 rpm, 400 rpm and 500 rpm. Then, the samples's particles were analyzed by laser diffraction using
aralyzer Malvern model Mastersizer 2000 analyser. The parameters inserted in the equipment were refractir
index of the particles of 1.513, light absorption index of 0.1 and obscurity varying between 12% and 15%.
Two minutes of ultrasound were applied atshenple with the intention of disaggregating the particles.

3. Results and Discussion

At 100 rpm, particles larger than 1.7 mm in diameter were observed, showing that this rotation speed is nc
sufficient to reduce their size. Figures 1 to 4 show thalteesf the particle size distribution after milling of

the samples in different rotation speed: 200 rpm, 300 rpm, 400 rpm and 500 rpm. Fig. 1 has a monomod:
distribution with average diameter of 110 um. A significant reduction of the particle size@satad with

the increased speed of rotation and a formation of one granulometric distribution with asymmetrical trimodal
distribution is observed in Figures 2, 3 and 4.Mgkeve this occurs due to the influence of the coefficient of
friction of the average particles generated in the glass processing [3]. There was a significant variation at th
Sauter Mean Diameter (dme), which at 200 rpm corresponded to 18,286 pimijevat 500 rpm reduced to

— : dmsautei‘ 18,286Hm dmsau[ei 6,770um
g
B.Dl 0.1 1 10 100 1000 3000

Particle Size (um)

Fig. 1. Particle size distributiori milling at 200 Fig. 2. Particle size distributiori milling at 300 rpm
rpm

dMsauter 3,688pm dMsauter 3,059um

Fig. 3. Particle size distributiori milling at 400 Fig. 4. Particle size distributiori milling at 500 rpm

rpm
3,059 pum.
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