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XLVI CBRAVIC

Universidade Federal de Sao Carlos - UFSCar, November 10-12, 2025

Programacao do XLVI Congresso Brasileiro de Aplicacdes de Vacuo na Ciéncia e na Industria
(CBrAVIC) 1 Séao Carlosi novembro de 2025

Os minicursos serdo realizados no sabado (08/11) e domingo (09/11) nas dependéncias do Departamento
Engenharia de Materiais (DEMa), localizado na Area Norte do campus Séo Carlos da UFSCar.

As palestras, comunicacdes orais e apresentacao de posteres ocorrerdo ndeseg(t@fal), tercdeira
(11/11) e quartdeira (12/11) no do Centro de Pesquisas em Materiais Avancados e Energia (CPqMAE),
localizado na Area Norte do campus Séo CarlddfeaCar.

08 (sabado) manha

08:00- 12:00

Minicurso: Introducéo a Ciéncia e Tecnologia do Véacuo.

Instrutores: Prof. Francisco Tadeu Degasperi (FATBE] e Dr. Marcelo Juni Ferreira (ESS, Suécia).
Local: Seminarios da Chefia do DEMa.

09:00- 12:00

Minicurso: Caracterizacdo de materiais por microscopia eletrénica de transmisséo (TEM) e microscopia de
sonda de varredura (SPM).

Instrutores: Profa. Andréa M. Kliauga (UFSCar), Prof. Daniel M. Ugarte (Unicamp) e Prof. Abner de Siervo
(Unicamp).

Local: Auditério do LCE.

09:00- 12:00

Minicurso: Ciéncia e Tecnologia de Filmes Finos.
Instrutor: Prof. Julio César Sagas (UDESC).
Local: Auditério do PPGCEM.

08 (sabado) tarde

13:00i 15:00

Minicurso: Introducao a Ciéncia e Tecnologia do Vacuo (continuacgao).

Instrutores: Prof. Francisco Tadeu Degasperi (FATBE] e Dr. Marcelo Juni Ferreira (ESS, Suécia).
Local: Sala de Seminérios da Chefia do DEMa.

14:007 17:00

Minicurso: Caracterizacdo de materiais por microscopia eletrénica de transmisséo (TEM) e microscopia de
sonda de varredura (SPM) (continuagao)

Instrutores: Profa. Andréa M. Kliauga (UFSCar), Prof. Daniel M. Ugarte (Unicamp) e Prof. Abner de Siervo
(Unicamp)

Data: 08 de novembro de 2025.

Horario: 09:00 as 12:00 e 14:00 as 17:00.

Local: Auditério do LCE.

14:007 17:00

Minicurso: Ciéncia e Tecnologia de Filmes Finos (continuagéo).
Instrutor: Prof. Julio César Sagas (UDESC).

Local: Auditério do PPGCEM.
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16:001 19:00

Minicurso: Modelagem e Calculo de Sistemas de Vacuo.

Instrutores: Prof. Dr. Nilberto H. Medina (USP) e Prof. F. Tadeu Degasperi (FSHC
Local: Sala de Seminarios da Chefia do DEMa.

09 (domingo)} manha

08:00- 12:00

Minicurso: Caracterizacdo de materiais por espectroscopia de fotoelétrons excitados por raios X (XPS) em
ultra-alto vacuo e pressao proxima a ambiente (NAFS).

Instrutores: Prof. Pedro A. P. Nascente (UFSCar), Prof. Fabiano Bernardi (UFRGS), Prof. Valmor R. Maste
(USP) e Prof. Renato V. Gongalves (USP).

Local: Auditério do LCE.

08:30- 12:00

Minicurso: Introducao a Dindmica dos Gases Rarefeitos: Teoria e Aplicagfes aos Sistemas de Vacuo.
Instrutor: Prof. Felix Sharipov (UFPR).

Local: Sala de Seminérios da Chefia do DEMa.

09:00- 12:00

Minicurso: Ciéncia e Tecnologia de Plasmas.

Instrutores: Prof. Julio César Sagas (UDESC) e Dra. Julia Karnopp (UDESC).
Local: Auditério do PPGCEM.

09 (domingo) tarde

13:00- 15:30

Minicurso: Introdugdo a Metrologia do Véacuo.

Instrutores: Dr. Luciano do Nascimento Batista (INMETRO) e Prof. F. Tadeu Degasperi (FRHEC
Local: Sala de Seminérios da Chefia do DEMa.

14:007 17:00

Minicurso: Ciéncia e Tecnologia de Plasmas (continuacao).

Instrutores: Prof. Julio César Sagas (UDESC) e Dra. Julia Karnopp (UDESC).
Local: Auditério do PPGCEM.

14:001 18:00

Minicurso: Caracterizacdo de materiais por espectroscopia de fotoelétrons excitados por raios X (XPS) em
ultra-alto vacuo e pressao proxima a ambiente (NFS) (continuacéo).

Instrutores: Prof. Pedro A. P. Nascente (UFSCar), Prof. Fabiano Bernardi (UFRGS), Prof. Valmor R. Maste
(USP) e Prof. Renato V. Goncgalves (USP).

Local: Auditério do LCE.

Obs.: almogo na Cozinha do Lobo (ADUFSCar) e coffee breaks de manha e a tarde no saguao do DEMa.
XLVI CBrAVvVIC
As palestras, comunicacgdes orais e apresentacao de posteres ocorrerdo ndeseg(t@fal), tercdeira

(11/11) e quartdeira (12/11) no do Centro de Pesquisas em Materiais Avancados e Energia (CPqMAE),
localizado na Area Norte do campus Séo CarlddfeaCar.
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10 (segunddeira) - manha

08:001 9:00 Registro dos participantes do XLVI CBrAViIC.
09:0071 10:15Cerimodnia de Abertura.

Mestre de Cerimdnia: Me. Maria Estela A. P. Canevarolo.
Componentes da Mesa:

Profa. Dra. Maria de Jesus Dutra dos Reis, NRe#éora da UFSCar;

Prof. Dr. Moacir Rossi Forim, PsBeitor Adjunto de Pesquisa da UFSCar;

Prof. Dr. Luiz Fernando de Oriani e Paulillo, Diretor do Centro de Ciéncias Exatas e de Tecnologia
(CCET) da UFSCar;

Prof. Dr. Osvaldo Novais de Oliveira Junior, Diretor Instituto de Fisica de Sao Carlos (IFSC) da USP

Prof. Dr. Luiz Antonio Pessan, Diretor de Programas e Bolas da Coordenacéao de Aperfeicoamento c
Pessoal de Nivel Superior (CAPES);

Prof. Dr. Guilherme Zepon, Coordenador do Programa de Pés Graduacdo em Ciéncia e Engenharia
Materiais (PPGCEM) do CCET/UFSCar.

Prof. Dr. Guilherme Y. Koga, Chefe do Departamento de Engenharia de Materiais (DEMa) do
CCET/UFSCar;

Prof. Dr. Ernesto A. Urquiet&onzalez, Coordenador Geral do Centro de Pesquisa em Materiais
Avancados e Energia (CPgMAE) do CCET/UFSCar;

Prof. Dr. Julio César Sagas, Presidente da Sociedade Brasileira de Vacuo e professor associado do
Departamento de Fisica do Centro de Ciéncias e Tecnologia (CCT) da Universidade do Estado de Santa
Catarina (UDESC), Joinville, SC;

Prof. Dr. Pedro Augusto de Paula Nascente, Coordenador Geral do XLVI Congresso Brasileiro de
Aplicacdes de Vacuo na Industria e na Ciéncia (CBrAVIC 2025) e professor titular do DEMA/CCET/UFSCa

10:157 10:35Coffee Break.

10:3571 12:30Sesséo Oral 1. Coordenador: Prof. Pedro A. P. NascenteCdmelenador: Profa. Andréa M.

Kliauga.

10:35i 11:20Palestra Convidada 1. Prof. Tim Schéfer, representante da AVS, University of Gottingen,

Al emanha, AMol ecul ar Beam Scattering on Oxidi zect
11:201 12.00Pal estra Convidada 2. Prof . Fabiano Bernar
nanostructures in action: how do they transform
12:001 12:30 Comunicacéo Oral Convidada 1. Profa. Danieli A. P. Reis, Unifesp, Sdo José dos Campos, S
AUnraveling the Creep Behavior: a Mechanical As:
Aerospace Applicationso.

12:301 14:15AlImoco.

14:151 17:00Sesséao Oral 2. Coordenador: Dr. Marcelo Juni Ferreira;Camedenador: Prof. F. Tadeu
Degasperi.

14:157 15:00Pal estra Convi dada 3. Prof. Junichiro Kami
| mpl ement ati on of Vacuum Technol ogy Derived frol
15.001 15:30Comuni ca- «o Or al Convidada 2. Prof a. El i di
Liquids for the Production of Multimetallic Nanc
15:301 15:50 Comunicagéo Oral Selecionada 1. Prof. Francisco Alfaro, Laboratério de Biomateriais e
Bioengenharia, Biopark Educacéo, Toledo, RRR | a/Assisted Optimization of PDMS Surface
Functionalization for Durable Chitoséhha s ed Bi of uncti onal Coatingso.
15:501 16:10Comunicacédo Oral Selecionada 2. Prof. Felix Sharipov, Universidade Federal do Parang,
Departamento de Fisica, Curitiba, PRPh ot ophoreti c Levitati o®pacef Per
Conditionso.
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16:107 16:30Coffee Break.
16:307 18:30Sessao de Posteres 1. Coordenadores: Prof. Fabiano Bernardi e Prof. Valmor R. Mastelaro.

11 (tercafeira) - manha

08:0071 10:00Sessao Oral 3. Coordenadora: Profa. Maria Luiza Rocco-Gboedenadora: Profa. Elidiane C.

Rangel.
08:00 08:45 Palestra Convidada 4. Prof. André A. Pasa, Universidade Federal de Santa Catarina,
FIl orian-polis, SC, APotassium Intercalation in I

08:451 09:30Palestra Convidada 5. Prof. Miguel D. Sanchez, Universidad Nacional del Sur, Bahia Blanca,
Ar gent i nSupporfintkeattianlSynergyinLlelwvoaded Pal |l adi um Cat al yst
09:301 10:00 Comunicacéo Oral Convidada 3. Prof. Konstantin Kostov, Unesp, Guaratingueta, SP,

AExpl anation of Temperature Distribution in Hel.]

10:00 10:20 Coffee Break.

10:201 12:20Sesséo Oral 4. Coordenadora: Dra. Nazir Monteiro dos SantosCWareenador: Prof. Jeferson
A. Moreto.

10:201 11:05Pal estra Convi dada 6. Prof a. L%cia Vieira,
Feridas Usando Curativos Eletrofiadosde PA e Pl asma Fri o I n Vivoo.
11:057 11:35Comunicacédo Oral Convidada 4. Profa. Maria Luiza Rocco, Universidade Federal do Rio de
Janeiro, Rio de Janeiro, RJ, AThe Interplay of I
of Semiconductors with Application in Organic S«
11:351 11:55Comunicacédo Oral Selecionada 3. Prof. Rodrigo S. Pessoa, Instituto Tecnolédgico de
Aerondutica, Sao José dos Campos,iSP.l aActmaed Liquids: Generation, Characterization and
Applications in Biomedicine and Materials Scienc
11:5571 12:25Comunicacédo Oral Selecionada 4. Dra. Thaisa B. F. Moraes, Universidade de S&o Paulo, Esc
de Engenharia de Lorena.V i o |-BaspeFims Electrodeposited on ITO: a Stable and Conductive Platform
for I mmobilizing Mol ecular Catalystso.

12:2571 14:15Almoco.

14:1571 16:00Sesséo Oral 5. Coordenador: Prof. Julio C. Sagas;Gtoedenador: Prof. Luis C. Fontana.
14:157 15: OOPalestra Convidada 7. Prof. Marcelo Maiada CostafRUCo, Ri o de Janeir
Two-Di mensi onal Materials for Sensor Applications.
15:0071 15:30 Comunicacgéao Oral Convidada 5. Dr. Marcelo Juni Ferreira, European Spallation Source, Lunc
Su®cia, AESS Proton Beam Commi ssioning on Dump :
15:3071 16:00 Comunicacgéo Oral Convidada 6. Diego Mantovani, Laval University, Quebec, Canada.w
Vacuum Gl ow Discharge for the I nnovation in Bior

16:001 16:25 Coffee Break.

1

16:251 18:25 Sesséo de Pdsteres 2. Coordenadores: Profa. Elidiane Rangel, Prof. Carlos R. Grandini e Prc
Diego R. N. Corréa.

12 (quartafeira) - manha

08:0071 10:30 Sesséo Oral 6: Vacuo na Industria. Coordenador: Prof. F. Tadeu Deagsperi (organizador), Vic
Coordenador: Dr. Alvaro J. Dami&o.

Abertura, escopo e objetivos.

08:001 08:3Cr . Fernando Zappelline, AHETEST Ltda., Cc
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V&8cuo I ndustriaiso.

08:301 09:.00Sr . Fernando J. Arroyo, FCA Usinagem, Camg
V8cuoo.

09:0071 09:30Dr. Luciano do Nascimento Batista, LAPRENME TR O, Xer ®m, RJ. AA

Metrologia de V8cuo na Ind%stria e na Ci®°nci abo.
09:301 10:00Sr . Maur 2ci o Oliveira Costa, TEX Equi pamer
Determina-«0 de Estanqueidade e °~ Medi-«o0o de Quz¢
10:001 10:30Sr . Hugo A. Garrido Aguiar, Centro Tecnol
de V8cuo; Servi-os de Metrologia de Press«o e V¢

10:30 10:50 Coffee Break.

10:5071 12:10Sesséo Oral 7. Coordenador: Prof. Marcos Dorigdo Manfrinato;Gboedenador: Prof.
Konstantin G. Kostov.

10:5071 11:10Comunicacéo Oral Selecionada 5. Dra Julia Karnopp, Universidade do Estado de Santa Cata
Centro de Ciéncias Tecnologicas, Joinville, S& x pl ori ng the I ndividual an
Lived Reactive SpeciesonPlastha t i vat ed Water 0.

11:107 11:30Comunicagédo Oral Selecionada 6. Sr. Otavio A. M. Silva, Universidade Federal de Lavras,
Escola de Engenharia, Departamento de Engenharia Quimica e de Materiais, Laviag; M@&.ct i on a |
Ti by Cold Plasma with Silver Nanoparticles and
11:307 11:50 Comunicacéo Oral Selecionada 7. Dra. Nazir Monteiro dos Santos, Instituto de Estudos
Avancados, S&do José dos CamposfiSBt r uct ur al Characterization of
Ther mal Loading in Subsonic Plasma Flow for At me
11:501 12:10Comunicacgédo Oral Selecionada 8. Prof. Conrado R. M. Afonso, Universidade Federal de Séo
Carlos, Departamento de Engenharia de Materiais, S&o Carlds,/5P.0 ¢ e s s33Zr33Nbdéta Allay
Processed by Casting, Laser 3D Printing, and Se\

12 (quartefeira) 1 tarde

12:101 14:00 Almoco.

14:007 16:0 Sessdao de Pésteres 3. Coordenadores: Prof. Rogério P. Mota e Prof. Emerson Camargo.
16:001 16:20 Coffee Break.

16:201 16:40Informacdes sobre a Revista Brasileira de Aplicacdes de Vacuo.
16:40-18:00 Assembleia, Encerramento e Premiacdes.
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CVD DIAMOND FILM FROM METHANE GASON P-TYPE SILICON SUBSTRATE: CHARACTERIZATION
AND APPLICATIONS IN INDUSTRY

Yago dos Santos CampdsEvaldo Chagas Gouvéaledfilo Miguel de SouZa
'UNESP- Faculdade de Engenharia e CiénciaSuaratingueta Campus

1. Introduction

Diamond exhibits exceptional properties such as hardness, chemical inertness, and high thermal conduct
making it highly valued in various industrial sectors [1]. This work aims to characterize CVD diamond thin films deposi
on a Ptype silicon sultsate and explore their potential industrial applications, with particular emphasis on the oil and ¢
industry, where durability is crucial in severe environments.

2. Experimental

Initially, a literature review on diamond properties and applications was conducted. Thin films were synthesi
using the HFCVD method ontlype and intrinsic silicon substrates, using a mixture of methane and hydrogen. The HFC\
reactor operated ataprs ur e of 20 Torr, with a gas mixture of 1.
approximately 800 °C, with heated tungsten filaments responsible for methane dissociation. The samples were charact
by optical microscopy, SEM, and EDS.

3. Results and Discussions

Optical microscopy with linear polarization (Fig. 1) revealed a uniform, polycrystalline surface with good covera
of the silicon substrate. SEM revealed homogeneous microstructures with diamond crystals exhibiting a varied particle
distribution, denonstrating good growth on both substrate types (Fig. 2). EDS analysis confirmed high purity (>9¢
carbon), with trace amounts of tungsten from the filaments (HFCVD).

10 pm

EHT - 800KV Signal A-SEL IFrobe- 6pA  Apeitie s

e

Fig. 1. Image of CVD diamond sample by optic Fig. 2. Image of CVD diamond sample ontype
microscopy. substrate by SEM, with 20,000 X magnification.

The observed properties of diamond films, combined with their hardness, high thermal conductivity, and low frict
coefficient, make these films promising industrial applications. These include: valve and mechanical seal coating
corrosive environmen{g]; thermal dissipation in higpower transistors [3]; and optical windows for harsh environments
[1], such as in oil extraction and refining processes.

4. References
[1] R. M. Noret al, fiDi amond: Synt hesi s, ¢ AdwancadcStrueturédsViaterialepin5, @pn d
195217, 2010[Online]. Available: http://dx.doi.org/10.1007/8611 2010 _17. [Accessed: Jul. 30, 2025].

[ 2] D. W. Wheeler, fnAApplications of diamond tLobridantspr o
vol. 6, no. 3, 2018. [Online]. Available: https://www.mdpi.com/2@2%2/6/3/84. [Accessed: Aug. 7, 2025].

[3] M. Chernykhet al, i -BGasddl heterostructures with CVD diamond heat sinks: A new fabrication approach towar
efficient el e c tAppbed i dMateriadse vTiodaye svol.0 26, 2022. [Online]. Available:

https://doi.org/10.1016/j.apmt.2021.101338. [Accessed: Jul. 30, 2025].
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ATOMIC LAYER DEPOSITION OFAL ONPLA: IMPROVING RESISTANCE TO ATOMIC OXYGEN IN
LOW-EARTH ORBIT
T. M. Vieiral, M.P. Gomes N.K.A.M. Galvag, F.C. Dalah A.S.S. Sobrinhh H.S. Maciel" and R.S. Pessba
!Plasmas and Processkaboratory (LPP), Aeronautics Institute of Technology (ITA), 12228, Sdo José dos Campos
SP, Brazil
2 Instituto Nacional de Pesquisas Espaciais (INPE), 12227, Sdo José dos CamgsB, Brail

1. Introduction

Polylactic acid (PLA) is a biodegradable polymer widely used in additive manufacturing due to its low cost and e
processing [1]. Despite its potential for Aerospagmlication, PLA has poor thermal stability, low environmental
resistance, and degrades under harsh conditions. HEdothh orbit, atomic oxygen (AO) accelerates surface erosion of
PLA [7]. To mitigate this effect, ppositecchy atomicéayecdepmoditionn ¢
(ALD) was studied. Results show ALD Al @] provides |

2. Experimental

PLA samples (20 x 20 x 2 mm®) were®Dr i nt ed with PLA PREMI UM HT ffiillams
thermal ALD at 100 °C using trimethylaluminum (TMA) and deionized water as precursors. Five coating thicknesses (.
250, 500, 750, and 1000 cycles) were prepared and immersed inpodssure oxygen plasma, so being exposed to neutra
AO andenergetidon conditions. AO density was measured by optical emission actinometry, while SEM, ellipsometry, a
gravimetric analysis evaluated structural and mass changes.

3. Results and Discussions

Even ultrathin films (16.5 nm) effectively protected against neutral AO exposure, while thicker coatings (101 nm) prevel
erosion entirely, even under energetic ion conditions. These findings highlightiAdPp o si t ed Al @) a
efficient strategy to enhance PLA durability in harsh LEO environments.
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4. References

[1]-P. Favia and R&CoBtoTAch.98s11021106, (1998).r f .

[2]-H. Yasudai P| as ma P o |, g%edition, AcaderioPness, USA, (1980).
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CHARACTERIZATION OF A HOME-MADE DC SPUTTERSYSTEM

Henrigue Moreira Pinto David Amorin Silvd, Giuseppe Antonio Cirirnlts
! Depto Eng Elétrica CCET- UFSCar

1. Introduction

The semiconductor industry uses a wide range of materials in the form of thin films, obtained from a multitude
techniques. This work reports the performance characterization of@kivihiomebuilt planar direct current (DC) sputter
system. This charéerization was carried out concerning the discharge electric breakdown for argon at low pressure
well as the limits of operation of the DC power supply.

2. Experimental

Figure 1 shows a horrauilt parallel plate DC sputter system [1]. It comprises a 5 thiok borosilicate glass
tube (150 mm height and 150 mm inner diameter), sealed by twh 8teénless steel flanges. The wateoled cathode
comprises the top electte, and the anode is at the bottom. The cathode diameter is 120 mm and a variable inter elect
distance, D, within the range 30 < D < 80 mm is allowed. Experiments were carried out for argon plasma, with co
target.

3. Results and Discussions

The electric breakdown characterization of our D
curve, fig. 2. The equation showed inset fig.2 was fitted over the experimental data, enabling one to estimate the con
A =15 [Torrl-cm1], B = 210 [V-Torrl-cm1] andoe = 0.012 [electrons / incident ion] [2]. For most DC sputtering
systemse is in the range 0.013e < 0.1, so at the target, the dominating fraction of the discharge current is due to io
towards the cathode.
Fig. 3 shows a typicaki - Vak characterization of the discharge, for a multitude of combination of pressure and int
electrode distance. The maximum power hyperbole {duate line) is plotted together. The deposition process must operat
inside the rectangular area delimited byn&a and 1.5 kV.

__BeD) A
A7 m[cpD)]

=7.0cm
=85¢m

®D

moD
In(1+= D=35cm
n ( Y) i D=30¢cm

D=15cm

A=15[Torr *em~*] . TEORIA ( Paschen )
B =210 V/(Torr.cm) |
¥ = 0,012 [eletrons/ion_incidente |

3
pD [Torr.cm]
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1. Introduction

Water pollution by emerging contaminants has become a major concern, with about 26% of rivers containing concentre
above safety thresholds for common compounds such as caffeine, nicotine, analgesics, and antibiotics [1].-As ar
friendly alternativethe design and optimization of ntdmermal atmospheric pressure plasma (NTAPP) systems are crucia
since they provide significant benefits over conventional chemical treatments, especially by avoiding solvents potent
harmful to the environment [2]n this context, this study introduces the Affordable Plasma Device (APD), a modula
parallelplate dielectric barrier discharge reactor, proposed as &dstvand sustainable solution for resotliceted
settings.

2. Experimental

The APD was tested under multiple configurations, with power and water treatment efficiency assessed as criteria to id
the most effective operating mode. Pharmaceutical degradation was examined using sulfamethoxazole (SMX), a cor
antibiotic in medtine, through quantification of its removal rate in water and evaluation of possible degradation pathwe
The study employed ultravioleisible (UV-Vis) spectroscopy, detection of reactive oxygen and nitrogen species (RONS
and highperformance liquicthromatography (HPLC).

3. Results and Discussions

The plasma device showed capacity to generate RONS in NTAPP with limited resources, operating under high vol
supplied by an adapted source. Its modular design enables use in different configurations, including systems with lig
gas flow, yieldinga low-cost technology. In PAW production, the reactor worked indirectly in water treatment, promotin
notable acidification, with a decrease of up to 2.88 pH units in 60 minutes, linked to H+ release via RONS dissociatic
the gasliquid interface. Morever, strong nitrate incorporation in water was detected, while ozone formation staye
confined to the air interface, with the RONS produced illustrated in figure 1. In pharmaceutical degradation assays, !
exhibited 88 + 7% removal without catalysts, niyiascribed to superoxide radicals, while hydrogen peroxide contribution
was minor.The degradation profile appears in figure 2.
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Fig. 1. RONS Generation in Deionized Water Fig. 2. SMX Degradation by Treatment Time
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1. Introduction

The use of atmospheric plasma torch has increased exponentially in several knowledge domains, from medicir
to agriculture [2]. Theses benefits occur due to the generation of reactive oxygen species (ROS),-bydtaigemg ROS
(H-ROS) and reactiveitnogen species (RNS) in the vicinity of the plasma torch. This work reports the electrical, optic
and thermal characterizations of a Dilke atmospherigoressure plasma torch prototype.
2. Experimental

Our prototype consists of two borosilicate concentric tubes, with electrodes whereby we apply high voltage pul
fig.1. A homemade highvoltage pulses controller was developed and used to supplyvbiglye between the inner
electrode and the outéng electrode by means of a PWM signal. Argon at a flow rate of 8 I/min was applied to break doy
the discharge. OES spectra were collected by using a USB4000 unity from Ocean Optics®. Thermal imaging was coll
by using a thermal camera model C4 frobR®.
3. Results and Discussions

Figure 2 shows (right) a typical waveform applied to the electrodes in order to ignite the discharge. Pulses pe
is T=1us, but still with strong oscillations, which tends to increase the discharge temperature. At left it shows the li
behaviour oftie pulse amplitude applied to the electrodes as a function of the duty cycle of the PWM modulator.
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Fig. 1. Prototype of the DBBike Fig. 2.(right) Waveform applied to the electrodes in order to ignite
atmospherigpressure plasma torch: interni  discharge; (left) Peak voltage applied to the electrodes as a functi
filament with external ring shape electrode the duty cycle of the PWM modulator.

Thermal imaging were collected when the plasma plume impinges a paper sheet target (75 g/cm2) located 1 cm awa
the tube end, fig. 3. The target temperature increases with the duty cycle, but still bellow 36 oC. OES characteriz
identified the preence of hidroxil (OH, 308 nm) radicals as well as other nitrogen species, fig.4. The high oxidati
potential of OH show its strong oxidizing properties in melanoma treatment [1].
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Fig. 3. Thermal images of th Fig. 4.(a) Optical emission spectra from argon plasma at two different re¢

plasma plume impinging a pap  of the plasma: Tube interior and generated torch/ (b) zooming in the 3

sheet at 1 cm from the tube end region, The presence of hidroxil (OH, 308 nm) radicals as well as ¢
nitrogen species was identified.
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l.lntroduction
Efficient catalysts are essential for the conversion of biomass into sustainable fuels, such as green diesel. Howéver, st

such a-A | Oexhibit Ilimitations in acidity and ther mal

overal/l catalyst durability [1,2]. The addition of s
selectivity, and stahbtly due to metalsupport interactions and the presence of Lewis and Brgnsted acid sites, which ¢
i mportant in hydrocarbon cracking and h y-chodiied suppoit is n g

subsequently impregnated with nickel (N&iming to produce bifunctional catalysts suitable for hydrodeoxygenation
(HDO) reactions of microbial bioil.

2. Experimental

The study, developed as part of the mastero6s qualifi
preparation and evaluation of the catalyst. The catalytic support was thermally treated and subsequently impregnate:
Ni. Thema er i al was then characterized by porosimetry N

vol ume according to AS-digpersive Bré Spedir@copyZEDX)4andbay diffraetiorg()RD)
for identification of the supportraicture. After these characterizations, the catalyst was applied in the HDO reaction
vegetable oil to obtain Hydrotreat¥@getable Oil HVO).

3. Results and Discussions

The characterization results of the support <calcine
properties of alumina. EDX analysis confirmed the presence of Nb in the support structure, indicating that the oxide
efficiently incorporated. XRD patterns showed the retention obthd umi na phase, with no c
phases, suggesting that the oxide is well dispersed within the alumina matrix. After Ni impregnation, the catalyst
applied in HDO reaction of vegetable oil, and the analysis of the obtained pduntently ongoing. This procedure will
subsequently be applied to microbialoibif the results with vegetable oil prove satisfactory, allowing the evaluation of
the catalystds performance with more complex substra
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1. Introduction
In the field of civil construction, the reuse of waste materials in the production of composites is a common practice. \
the increasing use of polymers for soil remediation, another type of waste is generated. Thus, the development of comy
as a mans of reusinghiswaste has become a growing practice, in which residues are incorporatediffépeat matrix
and employed as reinforcement in the compdsite

2. Experimental

The potentialapplication of thesodium polyacrylate (PAS)fter its use in a soil remediatiohmetallic contaminant&as
conductedby evaluateits incorporation in a composite as constructive mateffiaf the preparation of the specimens,
samples were produced with and withBdtSe, in triplicate, using cement and sand (1:3) with 2% PAS. The samples wet
molded into PVC cylinders measuring @5x10 cm and cured for 7, 14, and 28 days. The tests followed the ABNT 7
standard for Portland cement to compressive streagtand were analyzely Scanning Electron Microscopy (SEM).

3. Results and Discussions

The control preparation without PAS addition, exhibited a progressive increase in compressive strength (Fig. 1), as ¢
time advanced. In contrast, the PAS composite showed a reduction in strength,as compared with the control ce
However, when comping the compressive strength of the composite at 28 days with the control at 7 days, the values \
comparable. These findings suggest that composite with the PAS may require extended curing times in order to ac
compressive strength levels equivdl® those reached by standard preparation at shorter curing time3EVhanalysis
represented by theig. 2, 3, and dof the control and composite samp{d8x) reveals differences in microstructure over
time. In the 7 and 1day samples, the composite (Fig. 2b and 3b) exhibits greater heterogeneity and porosity compare
the control (Fig. 2a 3a), associated with the presence of PAS. After 28 days, the composite surface becomes similar
of the control sample$n short, the reuse of the waste generated in remediation in another production process, such a
one presented here, offers the closing of the PAS cycle, in accordance with the principles of circularity.
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1. Introduction

The investigation of plasmas plays a central role in applications ranging from industrial processes to fusion rese
However, experiments in this field are often complex, costly, and-coneuming. In this context, computational
simulations emerge as @&ssential tool, as they enable the efficient exploration of a wide range of operating conditio
These models make it possible to analyze the interactions between charged particles and electromagnetic fields, pro
a deeper understanding of plasnyaamics and assisting in the optimization of experiments [1]. In this work, we present
computational simulation performed @OMSOL Multiphysics 6,2edicated to the study of an atmospheric pressure
plasma jet (APPJ) with a funnshaped geometry, as proposed in [2], with a focus on the preliminary characterization
the hydrodynamic behavior inside the device.

2. Experimental or Theory

The geometry of the dielectric barrier discharge (DBB3ed plasma jet using argon at atmospheric pressure is illustrate
in Fig. 1a. The APPJ (Fig. 1b) investigated in this work is currently operated by the Plasma and Applications Labore
(LPA) at UNESP, Guaratingueta. The beneficial properties of this device can be attributed to the effective confinemel
reactive species within the conical jet, which can be achieved with very short 4ampizle distances (a few millimeters)
and moderate gasil rates [2,3]. A twalimensional (2D) axisymmetric laminar flow model with an argon flow rate of 2
L/min, coupled with a diluted species transport module, was employed for the hydrodynamic study of the APPJ. This ir
serves as a platform for future warkwhich the simulated reactor will be applied to different plasma jet applications.

3. Results and Discussions

In the lower region of the domain, near the funnel outlet (Fig. 2), the formation of a vortex was observed because c
interaction between the argon jet and the system geometry. This flow generates a recirculation zone that enhances |
with the surounding atmospheric air, leading to a concentration gradient at the jet boundaries.
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1. Introduction

In recent years, materials science has driven significant advancements in the field of biomedical engineerin
this context, titanium alloys have established themselves as the most successful class of materials, with vast applicat
dental implantsjoint replacements, trauma devices, and cardiovascular implants [1]. It is in this scenario that the emerg
of High-Entropy Alloys (HEAS) has revolutionized the field of biomedical materials. Unlike conventional alloys, the
approach of incorporatinguultiple principal elements results in a remarkable combination of mechanical, biological, ar
chemical properties [2]n this context, the present work aims to develop a multicomponent alloy of-iie-Hée-Mn-Al
system with potential for biomedical applications.

2. Experimental

For the preparation of the ingot, commercially pure metals were used in the following atomic proportions: Ti (30!
Nb (30%), Fe (5%), Mn (30%), and Al (5%). The alloy was melted in an arc melting furnace under an inert ar
atmosphere. Subsequently, pafrthe ingot was subjected to a homogenization heat treatment, conducted in a vacuun
10 Torr at 1000 AC for 12 hours, followed by slow
physical, structural, microstructural, mechahi@and biological analyses.

3. Results and Discussions

The experimental density obtained for the alloy was 6.75 £+ 0.01 g/cm?, a value higher than tiéatl @VT{4.43
g/cm3) but lower than that of 316L stainless steel (7.99 g/cm3). These results place the alloy within an intermediate 1
between the maimetallic biomaterials. Fig. 1 depicts that the elastic modulus of the TiNbFeMnAl system is comparal
to that of 316L stainless steel and higher than that of the Td@Adlloy. Regarding Vickers microhardness, the value
obtained for the system is sigwifintly higher than that of conventional biomaterials, which confirms the theoretica
prediction of high hardness for such alloys. Fig. 2 shows the characteristicdfffractogram of a multiphase crystalline
structure. The major phase was identified adyBCentered Cubic (BCC). In addition to the BCC phase, additional peaks
are observed, indicating the presence of secondary phases. Preliminary MTT and crystal violet tests yielded positive re
with adhesion and cell viability exceeding 70%, indiaatimat the material exhibits low cytotoxicity.
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1. Introduction

The application of PVD coatings on stamping tools began as an alternative to increase their service life, espe:
in cold forming operations in metals that constitute sliding systems with high load demands, reducing costs such as me
downtime, incrasing press occupancy rate, reducing stops for tool changes, allowing greater efficiency and effective
[1]. Tooling performance can be affected not only by the layer application, but also by the choice of the chem
composition of the PVD film [2]. lie objective of this study is to test two types of stamping tool suppliers with TiN PVLC
coatings and define purchasing criteria based on service life, cost, and microscopic analysis of the coating.

2. Experimental

Two tool suppliers were selected: Supplier A, with a quenched and tempered tool steel tool with a TiN PVD coat
and Supplier B, with a highpeed steel tool with a TiN PVD coating. Each supplier submitted 10 tools for testing ar
lifespan verification.For cost analysis, Supplier A's tool cost R$5,000.00 and Supplier B's R$7,000.00. After use,
stamping tools were analyzed with SEM/EDS to verify the base metal and TiN PVD film.

3. Results and Discussions

The service life tests showed that Supplier A's tool lasted 450,008 450 cycles and Supplier B's 1,200,000 +
23,976 cycles. Supplier B's tool had a longer service life, 266.66% longer than Supplier A's. Analyzing the cost/hour wc
ratio of Supplie A's tool, which is R$38.00, while Supplier B's is R$18.00, Supplier B's cost is 211.11% lower than Suppl|
A's tool Fig. 1). Although the acquisition cost of Supplier B's tool was higher than that of Supplier A, the analys
performed demonstrated tHatipplier B's tool had a longer service life and a lower cost per hour of use than Supplier A
making Supplier B the better purchasing option. Regarding the tool metallurgy, Supplier A's PVD layer is 5 microns tl
(Fig. 2(a)), while Supplier B's was 15 microns thick, consisting of a layer composed@f @hd TiN Fig. 2(b)). The
greater thickness and the presence of a PVD composite layer for Supplier B's tool led to its greater wear resistanc
consequently, a longer service life.
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Fig. 1. Cost analysis chart Fig. 2. Scanning electron microscopy of PV
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1. Introduction

Titanium is widely applied in biomedical implants due to its biocompatibility, yet its surface remains prone to bacte
colonization and biofilm formation, which may compromise implant performance [1]. Cold atmospheric plasma treatr
has emerged as agmising technique to enhance surface properties and enable functionalization with antibacterial ag
such as silver nanopatrticles (AgNPSs).

2. Experimental

In this work, titanium substrates were abraded and treated under different plasma conditions, varying the distance fro
torch (5, 7 and 10cm) and exposure times (15, 30 and 60s). AQNPs were subsequently deposited and naturally dried.
characteization was performed by SEM/EDS, FIB crestions and contact angle measurements.

3. Results and Discussions

Results indicated that plasma parameters strongly influenced nanoparticle morphology and distribution. Shorter dist:
(5¢cm) combined with moderate exposure (30s) promoted uniform deposition of spherical AgNPs, while longer times
intermediate distares (7cm, 60s) led to agglomeration and anisotropic arrangements. FIB analysis revealed AgNPs of
30 nm overlying the titanium oxide layer. Contact angle measurements confirmed enhanced surface hydrophilicity, w
favors nanoparticle adhesion. Thesedihgs demonstrate that plasma treatment parameters are critical to controllir
AgNPs deposition and surface energy, thus providing a tunable strategy for developing antimicrobial-hitesedm
biomaterials.
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1. Introduction

Thin films can provide specific functional characteristics to different systems [1, 2]. Among the various materials use
thin films, titanium nitride (TiN) stands out, being studied for its electrical, optical, and mechanical properties [3].
Previous studies have shown that nitrogen concentration, temperature, and sample polarization significantly influence
the film growth and its final properties [1, 4]. A promising approach is functionally graded deposition, in which the fil
compositio is controlled along its thickness by adjusting the flow of the reactive gas during the deposition process
Based on this, the present work aims to understand how changes occur in the electrical and optical propestimef TiN
as a function of increasing nitrogen concentration. These analyses will allow a deeper understanding of how the prog
of a functionally graded film vary along its thickness

2. Experimental
The films were deposited on aluminum and silicon substrates, with and without native oxide, using the GAMSI&led

magnetron sputtering) technique. Different samples were prepared by varying the nitlgdgw(ijas to investigate the
influence of nitrogen concentration in the film on its structural, electrical, and optical properties.

3. Results and Discussions

The structure and composition of the films change with increasing nitrogen content, initially resulting in distortions wit
the Ti lattice and subsequently leading to phase transitions with the formation of TiN. Regarding the optical propertie
the @mmposition approaches stoichiometry, the films acquire a golden color with high reflectance in thevboregength
region of the visible spectrum, as presented in Fig. 1. Figure 2 shows that the electrical resistivity of pure titarihen is o
orderoff & 4.28 1 10 gbcm, a value consistent with th
ri se in nitrogen content, reaching a peak of approxi
gray colorationtypical of metals. This indicates that nitrogen is merely incorporated into the titanium structure, resulti
in an increase in resistivity. However, beyond this range, further nitrogen incorporation leads to a progressive decre:
resistivity, approehing the values observed for pure titanium once again.
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Fig. 1. Reflectance of TiNx films Fig. 2. Resistivity as a function of the N/Ti ratio
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1. Introduction

Titanium nitride and titanium oxides are largely studied due to their optical properties. As consequence there is a grc
interest in the development of optical coatings based on titanium oxynitrides. Such films present a wide variation of of
propeties according the chemical composition and crystalline structure [1,2]. In this work, we performed an explorat
study about the optical properties of titanium oxynitride thin films deposited byaggidted magnetron sputtering.

2. Experimental

The depositions were carried out in a eabisted magnetron sputtering reactor using a Ti target with 200 mm in diamete
The atmosphere was composed of ultrapure (99.999%) gases &g ). The plasma was generated using an Advanced
Energy Pinnacle Plus power supply operating in pulsed bipolar mode with an average power of 1010 W at a frequer
40 kHz and a reverse time of Ord. The glass substrates were kept at floating potential and room temperature. The work
pressure was around 0.40 Pa and the depositions were conducted in metallic mode, resulting in an estimated thi
around 175 nm for 3,0 min of deposition. In eaeposition, a Ti interlayer was grown during 15 s. Theauh Q flow

rates were adjusted to change the stoichiometry of the films. The chemical composition was determined tfapugh >

photoelectron spectroscopy (XPS) after ion beam sputtering to remove contaminants and the relative specular reflec
was measuredhia UV-Vis-NIR spectrometer.

3. Results and Discussions

Figure 1 shows the change in nitrogen and oxygen atomic concentration in the films as a function/GhthewNrate
ratio. The increase indyproportion in the working gas leads to an increase in nitrogen content and in a consequent decr
of oxygen concentration. The relative specular reflectance spectra are shown in Figure 2. We can observe that the in
in nitrogen content causes a Inig reflectance in the yelloved region of the visible spectrum. In fact, the sample
TiOo.4MNo.7s has a goldish color that resembles a TiN film. On the other hand, films with a higher oxygen concentrat
present low reflectance in the visible spectrum, with the sample;iNgys presenting a dark brown color. These results

show that the optical properties of titanium oxynitrides films can be easily tuned through the variation ADzHkowMN
rate ratio.
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1. Introduction

Boron-doping diamondike carbon (DLC) films providedifferentiated properties such as thermal stability, greater
adhesion to metal substrates, higher electrical conductivity, low coefficient of friction, and blood compatibility, which
interesting for applications in photovoltaic and solar cells, autem@arts, and medical devices. The objective of this
work is the development and characterization by Raman and cyclic polarization etching of the Ti6Al4V alloy and the C
and DLGB (borondoped DLC) films deposited by the PeCVD technique. The boromgs@cused was trimethylborate
(B(CH30)3) on titanium alloy substrates (Ti6AI4V).

2. Experimental

The titanium alloy, Ti6Al4V, was deposited into DLC films with and without boron doping ¢B)L.6y PeCVD.
First, the plasma ablation process was performed using a gas mixture of 80% Ar andf@0% hdur at 490°C. Then, a
silicon-based intermediate layer was applied using hexamethyldisiloxane (HMDSO) in a proportion of 70% HMDSO
30% Ar, with a voltage of 500 V for 15 minutes at 300°C. Then, the DLC orBfiltns were deposited. For the degition
of pure DLC, 90% Chkland 10% Ar were used, with a tade of 500 V at 200°C for 2 hours. In the case of E1,00%
CHs and 10% Ar were used, with a pressure of 0.050 Torr of trimethylborate at a voltage of 500 V at 200°C for 2 ho
The films were characterized by Raman and corrosion tests were performed with a 3.5% NaCl solution, initially fo
minutes at open circuftotential and subsequently cyclic polarization with 1 mV/s.

3. Results and Discussions
Cyclic polarization corrosion showed that the DLC and ER.fllms presented better corrosion potential and pitting
potential than the Ti6AI4V alloy, as illustrated in Fig. 1. The Raman spectra for DLC andBDEIG. 2, show that boron
doping alters the @nd G bands. The I(D)/I(G) ratio, structural disorder index, increased with boron doping, increasing
disorder of the DLEB film. The reduction in the G band width (FWHM), Tab. 1, indicates a local reorganization of the s
domains, which may be assdeid with greater nanometric structural homogeneity [1].
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Tab. 1. Spectroscopic parameters obtained from Raman analyses of DLC an@& BlngGs
BandD | Band G | I(D) | I(G) ID/IG FWHM(G)
DLC 1,305 1,520 93 331 | 0.28052 195
DLC-B 1,366 1,582 503 | 818 | 0.61543 139
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1. Introduction

The decarbonization of global energy systems demands new materials for hylsiegdrevices such as proton exchange
membrane fuel cells (PEMFCs) . Bi pol ar plates (BPPs)
volume, requiring both igh electrical conductivity and corrosion resistance?].1 Stainlesssteel BPPs has high
mass/volume ratio, while graphite ones are brittle and expensive. Aluminium alloys represent a lightweightcaist low
alternative but suffer from poor corrosionistance in the acidic fual e | | envi r e Dianmondlik¢ garHon &
(DLC) coatings offer a potential solution because of their chemical stability and barrier propeg&jesiils work
investigates whether nitrogen doping of DLC films could imprtheir corrosion performance for aluminilrased BPPs

in PEMFCs environment.

2. Experimental

DLC and Ndoped DLC films were deposited on AA6OEH substrates by plasnehanced chemical vapor deposition
(PECVD). An organosilicone interlayer was first applied from hexamethyldisiloxane precursor. DLC was depositec
150 AC using CHleNBLC (99 dO0CH)/, Nw (70/30 %). The film
potentiodynamic tests in 0.5 M H SO + 2 ppm HF at
electron microscopy (SEM) micrographs of the surfbefore and after electrochemical tests were carry to identify the
possible film defects and corrosion mechanisms.

3. Results and Discussions

Both potentiodynamic and potentiostatic polarization curves (figub@geesent similar shapes and similar cathodic slopes
for all samplesThe current density@,) after 3600 s of potentiostatic polarization at +0.6 V(Ag/AgCI) reacheg/R.8
cm;145.00A cand 123.40A cm | at 2 5dopkdCDLE and baf IARG0E]6 filNs, respectively. At
70 AC, the DLC maintained a cufroprtd deénsnst y elmelhew &HE
SEM micrographs revealed homogeus morphology for the DLC film and numerous micropores and delamination in th
NNdoped one (figure 280° showedotmt oth filmsaremgih bydropliiliéa and Bquire further
optimization for hydrophobic BPP surfaces. Despite not mgétia U.S. DOE targetsgorr < 1 OA c¢cm
demonstrates that undoped DLC films on aluminium offer a viablectust/pathway for lightweight PEMFC bipolar plates,
while nitrogen addition is detrimental under the tested conditions.
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Fig 1. (a) Potentiodynamiand (b) potentiostatigolarization Fig 2. SEMmicrographsshowingthe surfaceof the DLC andN-

curvesfor the AA6061T6 substrateuncoatedand coatedwith dopedDLC films (a—b)_ beforeand (c-d) after_the electrochemical
the DLC films at roomtemperatureand 70 C. tests.ThedopedDLC is notablymoredefectiveandppearso suffer

with delaminationunderthe action of corrosiveforces[3]
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1. Introduction

High-strength aluminiunalloys employed in aerospace applications require superior surface protection against pitting
corrosionfatigue deterioration, as their native oxide layer proves insufficient in aggressive envirofithehtsmitigate

this vulnerability, various surface treatment techniques are extensively used. Consequently, this study investigate
protective efficacy of a niobium pentoxide (KlB)-based coating, deposited via reactive sputtering, aimed at enhancin
the corrosion and fatigue resistance of the ZI8&luminium alloy2].

2. Experimental

This investigationexamined the efficacpf Nb,Os-based coatings, deposited bging the reactive sputtering,on the
corrosionand corrosionfatigue behaviourof the 2198 T8 aluminium alloy usedas aircraft material. Uniform corrosion
behaviour was accessed by open circuit potential (OCP), potentiodynamic polarization curves (BRcirandemical
impedancespectroscopyElS)techniquesn 0.6molL NaClsolution.Fatiguecrackgrowth tests (FCGs) were conducted
under controlled loading conditions in both air and saline environments. Comprehensive structural and morpholo
characterisations were performed using advanced microscopy and spectroscopy techniques, including/AERX,.SE
Raman spectroscopy, FTIR, and EBSD.

3. Resultsand Discussions

Resultsdemonstrated significantenhancemerih thecorrosionandcorrosionfatigueresistancef the2198 T8 aluminium
alloy by utilising thereactivesputteringechnigueo produceNb,Os coatingsTheobservededuction in FCGs is substantial
under aggressive chloride environments, and, coupled with the improved electrochemicaldgatdlitgtratey uniform
corrosiontestsconfirmsthereforgheprotectiveefficacyoftheN b d@atings Figure 1 displays the main results obtained
in the present work.

(a) Material

Potentiodynamic
polarisation

EIS analysis

Fig 1. Summary of the main results obtained in this wéalkoptical image of the 21988 alloy, (b) experimentahpparatusisedfor
depositionvia PDV, (c) EIS spectraPPcandFCGcurves(d) SEMmicrographs after corrosion tests.
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1. Introduction

Magnesium (Mgdbased alloys have emerged as promising alternatives for bone implants due to their biodegradable n.
upon contact with physiological fluids and enhanced compatibility with bone tissues, rendering them ideal for repla
currently used penanent metallic implants in fracture repairs and tissue healing. However, the rapid corrosion rate
challenging control of these alloys have been identified as the primary impediment to the use of this biomaterial. This
aims to propose a novel digl research approach for developing@ixhin films on the WE43 magnesium alloy surfaces,
offering significant prospects for utilization in the biomedical field by enabling the planning, control, and localization
degradation rates in implants [1].

2. Experimental

The deposition of NlDs coating was performed by using the reactive sputtering technique, following the same guidelir
described by Moreto et al [2]. Open circuit potential (OCP), potentiodynamic polarization curves (PPc), and electrocher
impedance spectroscopy (EIS) teciugs were used to assess the electrochemical behaviour of the coated and unco.
WE43 alloy in 0.01 mol &£ NaCl solution. An extensive morphological analysis was performed before and after tt
corrosion tests via optical microscopy (OM) and scanning electron microscopy/elimpgisive Xray spectroscopy
(SEM/EDX) techniques.

3. Results and Discussions

The application of NDs coating on the WE43 magnesium alloy surfaces markedly improved its electrochemic
performance. The NBscoating resulted in a 30% reduction in the corrosion rate. The EIS results indicate thaiQhe Nb
coating induced a positive response by enhancing t
Mor eover, t he ¢ ombi-based coatingf aadcthe oxide layters éormé&tlbon e WE43 surface afte
immersion results in a compleslectrochemical response, significantly enhancing the service life of this alloy. Thi
improvement represents a substantial advancement for its potential application as a biomaterial in temporary implar
devices.

Open-circuit potential and potentiodynamic polarization curves

0.5
@ — WEas ey —wes
N —— WE43/Nb,0; = WE43/Nb,O;

N

-

m—————

F0

3 12
T T T Tieme (h)
(e) Corrosion mechanism of

E vs. SCE (V)
v

E vs. SCE (V)

NN R R R e

T2.F5

0 20000 40000 0.01 0.1 1 10 100
Time (s) 2

- - (WA cm”
Nyquist diagrams for 1 and 912 h of immersion

B
H: weas oy L}

(f) Corrosion mechanism of the WE43/ H H§

—e— WE43 1h

001 (€) —e— WE43/Nb,0, 1h 12000 (d) —s—WE43912h

—e— WE43/Nb,0, 912 h

G 9000

Electrochemical Impedance Spectroscopy

E 2000 f"“-:"""‘ . & 6000 G = el
S ¥ ~ c R R, %
ool £ et ‘W—W_ ﬁﬂ
N e S pTYTY @ w
= 20 Y 3000 a ue., ! M e
g, " —-—tte,, et RoOR R
£ : 0
N . . Inductivejoop 3 0

0 1000 2000 3000 4000 0 3000 6000 9000 12000

Morphological Characterization and Corrosion Mechanism

o a0 a0 0 s 1o
z. @ Am @ Immersion Time (h) L
real (@ Ziea (@ C)M (9) Evolution of R and Cf1 lWé Y RN q k + W {

4. References

[1] M. He, L. Chen, M. Yin, *et al.*, *J. Mater. Res. Technol.*, vol. 23, pp. 43949, 2023
[2] J.A. Moreto et. al. Applied Surface Science, 556(2021), 149750.
Acknowledgments

CNPqg, CAPES and FAPESP024/025040).
*Corresponding author:  yeimer@usp.br


javascript:openProcess('389676',%20'false')

XLVICBRA\!IC

E Universidade Federal de Sao Carlos - UFSCar, November 8-12, 2025

ENHANCING THE CORROSION AND WEAR RESISTANCE OF 316 L SS BY USING Nb205 AND aC
NANOSTRUCTURED COATINGS

M.O.A. Ferreird*, R.V. Gelamg, C.A. Fortulad, W. Wolf', H.C. Pintd and Moreto J.A.

Materials Engineering Department, Sdo Carlos School of Engineering, University of Sdo Paulo (USP)
2Institute of Exact Sciences, Naturals and Education, Federal University of Triangulo Mineiro (UFTM)
3Mechanical Engineering Department, Sdo Carlos School of Engineering, University of Sdo Paulo (USP)

1. Introduction

Within the evolving landscape of materials for biomedical applications, 316L stainless steel (316L SS) presents itself
costeffective alternative to conventional titanium alloys, such a8ATi4V. However, its susceptibility to corrosion and
wear inenvironments characterised by pH variations and aggressive ionic pakiago those encountered in vivo
remains a significant limitation [1]. This study aims to elucidate the impact of nanostructured niobium pentoxide (Nb2!
and amorphous carbon@@ coatings on the corrosion and wear behaviour of 316L SS.

2. Experimental

Coated and uncoated specimens were characterised morphologically and structurally utilising, SEM/EDX, XRD, F
Raman spectroscopy, and XPS. The global corrosion behaviour was evaluated via OCP, potentiodynamic polaris
curves, and EIS. Wear perfornt@nunder various environmental conditions (ambient air, sodium chloride solution, ar
artificial saliva) was assessed using-pimdisc tribological tests. Subsequently, a comprehensive morphological analys
of the wear tracks was conducted to elucidiag¢eunderlying wear mechanisms.

3. Results and Discussions

The application of Nb20O5 and@ coatings significantly improved the corrosion and wear performance of 316L SS. Bot
coatings reduced the corrosion current density by near 20%, while increasing Ecorr and Epitting by up to 150 mV anc
mV (see Fig. 1), spectively, in 0.6 mol L NaCl and artificial saliva solutions, indicating enhanced corrosion resistanc
[1]. Additionally, Nb20O5 and & coatings led to a consistent reduction in the coefficient of friction (CF) across all teste
environments. Nb205 aahied around a 50% reduction in the average CF compared to the uncoated alloy. T
improvement was accompanied by a notable decrease in wear volume and wear rate up to-8080d0®@2o for Nb205
within the first 300 s of testing [2]. These findingshighght the coatingso6 potenti al
steel in aggressive service conditions.
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Fig. 1. (a-c) OM analysis after the wear tests in 3.3atlaCl solution, showing the presence of pits and small delamination regions,
(d) wear rate as a function of the analysed environment, (e, f) Nyquist diagrams for all studied conditions.
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1. Introduction

Aluminium alloys from the 2xxx series are extensively utiligembss diverse industrial sectors owing to their high strength
to-weight ratio, corrosion resistance, and ease of fabrication. Particularly, th& 25#2dminium alloy is notable for its
superior resistance to fatigue crack growth (FCG) and is employedrdraft fuselage structures [1]. Research has
demonstrated that nanostructured coatings, such as Nb205 thin films deposited via reactive sputtering, hold consid
promise in safeguarding various substrates against localised corrosion and mic2hwidas gtudy explores the influence

of the Nb20O5 coatings on the fatigue performance of the-Z52dluminium alloy within an aggressive saline environment,
with the objective of extending the maddecingassodatd coftsr v i

2. Experimental

M(T)-type specimens were used, and Nb205 films (~ 300 nm in thick) were deposited via reactive sputtering with a niol
target (99.9% purity) under a controlled argon/oxygen atmosphere. FCG tests were performed according to ASTM E6
air(10Hz)andid. 6 mol L T Nacl solution (1 Hz), with a | oa
performed before and after the corrosion and corresibgue tests by using optical microscopy (OM) and scanning
electron microscopy/energlispersive xray spectroscopy (SEM/EDX).

3. Results and Discussions
The experimental results further confirm the exceptional properties of the Nb20O5 nanostructured coating deposited ¢
2524 T3 aluminium alloy surfaces by using the reactive sputtering technique, enabling a significant reduction in FCG
the 2524T3 aloy. These results exhibit substantial advancements, paving the way for more efficient processes, dur
materials, and smarter systems. Finally, these standards and testing principles are essential for ensuring the guality,
and regulatory compliece of Nb2O5 coating units from both government and professional perspectives. Figure 1 pres
a schematic assembly of the experimental procedure, and the main results obtained in the present work.
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Fig. 1. Schematic assembly of the experimental procedure, and the main results obtained in the present work.
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1. Introduction

Oral mucositis (OM) is a complex inflammatory process resulting from antineoplastic therapy toxicity that causes pai
oral lesions in patients [1]. The healing of OM lesions is challenging due to the several cellular mechanisms involved
presence otliverse oral microorganisms [1]. Lelvel laser therapy (LLLT) has been recommended for accelerating
healing of OM [1]. However, without photosensitive agent it does not exhibit antimicrobial effect and lacks a stand
parameter. Cold atmospheric plas(@®P) has shown promising results in wound treatment, due to simultaneous tissl
repairing and antimicrobial actions [2]. Also, it prevents systemic fungal infection from OM lesions [3]. In this stuc
fibroblasts and keratinocytes, important cells inghepathology of oral mucositis, were investigated for cell viability after
undergoing LLLT and CAP treatments.

2. Experimental

Fibroblasts (3T3) and oral keratinocytes (NOK) were seeded;iveflplates, at a density of 1 x°1€ells/well in DMEM
medium with 10% fetal bovine serum and 1% streptomycin/penicillin, in a 5%ncdbator at 37 °C until confluence of
70%. The cells were treated with LLLT (20 W and 5 J/cm3) for 10 s, at a distance of 2 mm, and with CAP generate
helium gas for 5 min, at a distance of 1.5 cm. Isolated and combined treatments were perforemurdilgroup was not
treated. The cells were incubated at 37 °C for 24 h. Cell viability was assessed using the methyltetrazolium bromide (1
assay following the manufacturer's protocol. Optical density measurements were conducted at a wavelength oh&70
obtained absorbance data were normalized with the untreated control group (= 100%). The tests were performed i
independent experiments (n=6/each), totaling n = 12. The cytotoxicity threshold was defined as 70% according to
109935.

3. Results and Discussions

The final cell viabilities of 78.1% for fibroblastBif). 1) and 73.7% for keratinocyteBi. 2) were observed after combined
treatment with LLLT and H&€AP. According to ISO threshold, the results obtained are within the normative range for lo
toxicity and ensure safe exposure levels for the parameters used in this study. Furthermore, bdttiesttaémts did not
show toxicity for 3T3 and NOK. Treatment with LLLT increased the cellular metabolism, mainly in fibroblasts. Previo
studies have demonstrated that LLLT with nigdirared spectrum (980 nm) and 4@&P showed similar results on
fibroblasts when both were applied independently [4].
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Fig. 1. Final cell viability after exposure of fibroblasts to th:  Fig. 2. Final cell viability after exposure of keratinocytes tc
treatments. the treatments.
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1. Introduction

In the past two decades Cold Atmospheric Pressure Plasma Jets (CAPPJs) have drown significant attention mostly b
of their applications in biomedicine [1]. Nowadays, several CAPPJs designed for medical applications are commerc
available. Howeverach medical equipment must be certified that it does not represent hazard to patients or medical
[2]. Therefore, before it is released to the market any plasma source for medical applications should undergone an ext
characterization [3,4]. Becial attention should be given to the plasma jet gas temperature because for living tissue
cannot exceed 40°C [2]. In this work we give a brief overview of the CAPPJs development and report some resul
characterization of a plasma jet system tigwed at UNESP for dental applications [5].

2. Experimental

The experimental setup employed in this work is presented in Fig. 1. The system operated with He, and the plasma je
generated at the end of a-hmBlong flexible plastic tube, as previously reported in [6]. The gas temperature distributio
was assessdey a fiber optic temperature (FOT) sensor, which practically does not perturb the plasma jet, and allows pre
spaceresolved measurements.

To electric HV control
outlet Helium
ot Access for HV # With plasma .
measurements 324 w
HV supply Voltage _Y. (th,r:il‘tplasma ?Y_YYYYY-' '11? g
¥ probe —® To oscilloscope - Y! " i! i ¥
G 30 i! # ’!““j‘i f i
DBD reactor —a Z1-=— Gas inlet ® Y! B o \é\
5 (1L a
Copper plate - ey’ Mg @
® 28 p @
. §
ong and . - 15 1F 7}‘
flexible tube  Plasma jet o a
Current 204 oRBEERE < - e
To oscilloscope <= * monitor 1
('J 5 1'0 1'5 2‘0 2v5 3'0 3'5 4'0
Distance from outlet (mm)
Fig. 1. Experimental setup Fig. 2. Helium stream temperature vs the distance

3. Results and Discussions

The gas temperature of a He stream alone and with plasma excitation as a function of the distance to the targetis s
Fig. 2. As can be seen the He stream heats up with the distance even in the absence of plasma. Such unexpected |
was also obseed in [4] and as demonstrated by the computer simulation in [7], can be attributed to the diffusion therr
effect (Dufour) effect.
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1. Introduction

Titanium is a key material in prosthetics due to its biocompatibility, but the risk of ingiantiated infections persists
[1]. Silver nanoparticles (AgNPs) offer antibacterial protection, and cold plasma treatment enhances their adhesic
modifying the titanium surface [2].

2. Experimental

Grade | titanium samples were sanded (Control) and pkawated (TP). After AgNP solution application and drying
(TPA), an additional plasma treatment was applied (TPAP). Samples were characterized by AFM and SEM. AgNP adh
was evaluated by smear tesvith dry (ES) and alcohaloaked (EA) cloths, and by dry (E) and moist (A) sterilization,
followed by SEM recharacterization.

3. Results and Discussions

Plasma treatment increased titanium surface roughness and generated defects that stabilized AgNPs tfilough th
formation during solvent evaporation. Plasma reapplication modified the film but did not affect AQNP morphology
distribution. In adhesio tests, abrasive rubbing (dry and with alcohol) removed most AgNPs, except in defect regio
Conversely, dry and moist sterilization showed minimal effect, indicating safe methods that preserve the integrity of
surface treatment.

Fig. 2. AFM images of (a) Control, (b) TP, (c) TP,
(d) TPAP.

Fig. 1. SEM micrographs of (a) Control, (b) TP,
(c) TPA, (d) TPAP.

—T— ———
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Fig. 3. SEM micrographs of (a) TRES, (b) Fig. 4. SEM micrographof (a) TPAE, (b) TPAR
TPARES, (c) TPAEA, (d) TPAPEA. E, (c) TPAA, (d) TPAPRA.
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1. Introduction

Ri o Grande do Norte is responsible for approxi mat el
volumes of bittern (or residual brine) are generated, an effluent rich in agriculturally valuable ions such as magne:
(Mg] ) amd (Kot)as diut al so containing high concentrati
phytotoxic [1]. The selective recovery of nutrients from this brine represents a promising alternative for the productio
multi-nutrient fertilize's [2].

2. Experimental

A solution was prepared by adding NaH PO to a dil ut
rpm in an Erl enmeyer flask while NaOH was added dr o]
pH 10.59 + 0.28The mixture was stirred for 60 min, filtered, and the precipitate dried at 100 °C until constant weight. T
dried salts were then weighed in culture wells and exposed to different plasma conditions.

3.
Concentration of the bittern (g/L) .
Na' K Mg” 80, P cr . | csilis (o | "o
Inicial 64.50 10.12 41.81 59.61 - 186.61 .sl-; \I]’Tm]m’t - T upu.mmpnm,\. Filtration
After dilutionand 0 o S50 2001 2081 1997 9331  /
adding of NaH,PO, . : ’ . : . p B
(5 s
- = - :
Plasma treatment Wvghliug Drying
Table 1. Inicial concentration of the bittern and afte Fig. 1. Precipitation and plasma treatment processes

dilution and additonoNa H P O

Results and Discussions

The precipitation process produced an almost insoluble white powder, with a mass of 5.62 + 0.75 g. Chemical ane
(Figure 2) indicated that 44.41 wt% of the precipitate corresponded to recovered ions, while the remaining 55.59 wt%
attributed mainlyto water. This is consistent with the XRD patterns (Figure 3), which identified Hazenit

(KNaMg (PO ) L14H O) as the predominant phase. I s al
crystallinity of the precipitate, that was ariglly very amorphous.
¢ I Diluied bitiern

7 Precipitate

Na K Mg’ S04% P Cl

Fig. 2. Recovery of ions in the precipitate compared Fig. 3. XRD pattern of the precipitate showing Hazeagdhe
inicial amount on the solution. main phase and absence of NaCl phase.
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1. Introduction

The COVID-19 pandemic has led to a significant increase in hospital waste, particularly disposable masks, creating a
for efficient and safe disinfection methods. Since plasma treatment has been demonstrated to be an effective technic
disinfectian [1], this study investigates how exposure time to argeygen plasma mixtures, in the presence of sodium
chlorite (NacCl O ), affects mask fabric properties,
degradation.

2. Experimental

Samples prepared from white and blue commercial N95 respirator were mounted on the upper electrode of a capac
coupled plasma reactor. Sodium chlorite (0.8 g) was placed on the lower electrode, and the system was evacuated
base pressure (~<2[0 10 | Torr). Argon and oxygen gases were t
10 | Torr, and a 100 W radiofrequency excitation si (
into the plasma. The treatment timaswaried between 2 and 30 minutes. The samples were analyzed by scanning elec
microscopy (SEM), contact angle measurements, and Farareform infrared spectroscopy (FTIR). Wettability tests,
performed using the sessile drop method, were condadid hours after treatment and after sample aging in air for 15
and 30 days. The plasma phase composition was characterized by optical emission spectroscopy (OES).

3. Results and Discussions

The untreated fabrics displayed smooth, tubular, and elongated fibers. After plasma exposure, no significant morpholc
changes were observed for treatment times up to 23 minutes (Fig. 1). The white and blue fabrics correspor
polypropylene (PP) andolyester (PE), respectively. Chlorine incorporation into the fabric structure was detected aff
treat ment , consistently with CI presence in plasma
Wettability tests revealed that PRcbene hydrophilic after treatment but gradually recovered its hydrophobicity after 15t
30 days of aging in air. In contrast, PE remained superhydrophilic throughout the period. Among all tested conditiol
16-minute exposure provided the most favordidéance, preserving the structural integrity of the fabrics and minimizing
energy consumption.

30 min
CONTROL 2 min 9 min 16 min 23 min 30 min
T R Y 14 T e S o i
Vol NN " S ELUS N
S — ' g o ;
c i ! H
/FINNNNDZ L 1
9 min
200 300 400 500‘ ‘ 660 7(I)0 - S(IJO
Wavelenght (nm)
Fig. 1. Secondary electron micrographs of the white a
blue respirator fabrics following plasma treatments o Fig. 2. Optical emission spectra of the plasma
varying durations, shown alongside their respective recorded at various treatment durations.

controls.
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1. Introduction

The COVID-19 pandemic has intensified the use and disposal of N95/PFF2 respirators, forcing the creatior
sustainable sterilization methods that allow their reuse.-pu@ssure plasma stands out due to its low processing
temperature and controlled readty to interact with polymeric materials without causing significant degradation [1]. In
this context, the present study aims to investigate the effect of varying excitation power irogygen plasmas, in the
presence of sodium chlorite, on the physteemical properties of N95/PFF2 respirators. The objective is to elucidate th
structural and chemical changes induced by the treatment and their correlation with the plasma generation conditions

2. Experimental

Samples of blue and white fabrics, corresponding to the outer and inner layers of N95/PFF2 respirators, wer
into 1.0 x 2.0 cm sections and treated in a-frassure plasma system. The fabrics were mounted on the upper electro
of a capacitively coupd reactor, while 0.8 g of sodium chlorite was placed on the lower electrode. Plasma ignition w
achieved by applying a 13.56 MHz radiofrequency sign
and 50% Ar. The base pressure was 2.THeaworking pressure 9.3 Pa, and the treatment time 600 s. The plasma excitati
power was varied from 20 to 200 W, and its influence was analyzed in terms of fabric morphology (SEM), chem
structure (FTIR), elemental composition (EDS), and wettahtljy The plasma atmosphere was monitored by optical
emission spectroscopy (OES).

3. Results and Discussions

The plasma treatment affected only the surface region of the fibers, without causing damage that could comprc
the material ds functionality (Fig. 1). The functbyona
the increasethtensity of the peak associated with®b gr oups at 1620 c¢cm T (Fig. 2)
of carbon, was identified as polypropylene (PP), whereas the blue fabric, containing 71% carbon and 29% oxygen
identified as polyester (PE)o significant compositional changes were detected in the fabrics after plasma exposure.
PE preserved its hydrophilic character, while the PP, initially hydrophobic, became hydrophilic following plasma treatm
exhibiting a gradual recovery of hydfogbicity over time. Finally, optical emission spectroscopy (OES) confirmed the
presence of reactive Cl and O species in the plasma, suggesting their involvement in the observed surface modificati
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Fig. 1. Secondary electron micrographs at 1000x magnificat Fig. 2. Infrared spectra of the (a) white and (b) blue fabrics expo
of (a) blue and (b) white fabric samples, untreated (control) to plasmas with different excitation powers, along with tt
treated with plasma of 20; 65; 110; 155 and 200 W. respective control samples.
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1. Introduction

Thermal barrier coatings (TBCs) are protective coating systems widely applied in aerospace due to their ability to pr
components exposed to high temperatures [1]. These coatings are composed of three layers: an external ceramic lay
coat); a matllic bond coat; and a thermally grown oxide (TGO) layer [2]. Considering all the deposition technique
atmospheric plasma spraying (APS) is commonly wused,
[3]. Among these, surface roligess is critical for performance, affecting not only adhesion but also the propagation
thermal stresses and microcracks during service [4].

2. Experimental

The TBCs were produced with an 8 wt.% Y#8tabilized Zirconia (8YSZ) top coat and NiCrAlY bond coat, both
deposited by APS on ®AI-4V substrates. The top coats were applied under different process conditions. Samtfile TB(
was sprayed using a curreit/®0 A and 44 V, while Sample TBZwas sprayed using a current of 600 A and 70 V. The
powder feed rate was 50 g/min. Surface roughness of the samples was measured using a profilometer (MitL@pyo SJ
following ISO-1997 using a Gaussian filter.

3. Results and Discussions

Surface roughness measurements are presented in Table 1 and notable differences can be observed. Sample
presented significantly higher values of Ra, Rq, and Rz compared to Samplk TR{S difference can be related to the
current used: 600 A for &ple TBG2 and 700 A for Sample TBC. According to Martins (2023) [5], the arc current
directly influences the thermal energy available for melting; therefore, lower current may lead to partially molten parti
that solidify irregularly upon impact, ctysibuting to increased roughness.

Table 1.Surface roughness measurements

Sample Ra (um) Rg (um) Rz (um)
TBC-1 4.63+0.16 5.82+0.11 26.34+1.19
TBC-2 6.64 + 0.57 8.53+0.71 35.36+2.17

In addition, literature indicates that smoother ceramic surfaces tend to accommodate thermal stresses more unifc
reducing the likelihood of crack formation [4]. Hence, it would be expected that Sampld, TG lower roughness,
would exhibit fewer ricrocracks. These results highlight the influence of spraying current on surface roughness, reinforc
its role in performance and reliability of TBCs. Overall, the findings emphasize the importance of the spraying parame
selection to achieve the de=i balance between surface characteristics, coating performance and manufacturing pro
optimization, ensuring both technical and cost effectiveness. Although this study focused on current, the influence of vo
on roughness deserves further investiimn in future studies.
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1. Introduction

High entropy alloys (HEAS) have been considered for biomedical applications due to their combination-ofystegle
structures (e.g., HCP, BCC, or FCC), low elastic modulus, and superior mechanical strength. Although the current F
do not fully sypport the complex biomechanical loads of the human body and exhibit inadequate interaction with
biological host, there are promising applications as biomaterials. Additionally, the surface of metallic biomaterials -
needs to be improved to becomermfriendly to the biological environment of the human body [1n2Zhis context, this
study aimed to functionalize the surface of a novelBiA based on notoxic, low-cost, and nomefractory alloying
elements (Ti, Zr, Mn, Al, Nb, and Fe), by mieaoc oxidation (MAO).

2. Experimental

The ingots were produced by arc melting and then subjected to homogenization heat treatment. Finally, MAO treat
was performed at 300 V and 2.5 A for 1 to 9 minutes in-afEaand Mgrich electrolyte. The samples after surface coating
were characté&ed by optical, scanning electron, and transmission electron microscopy. Chemical mapping was perfor
by EDS, and further analyses included XRD, FTIR, XPS, confocal microscopy, and, finally, wettability and tribocorros
measurements.

3. Results and Discussions

The MAO-treated samples exhibited a porous surface (Fig. 1) with microscale thickness and were enriched with elen
from both the alloy (mainly Ti, Zr, Nb, Fe, and Mg) and the electrolyte (Ca, P, Mg, and O), present in chemical st:
favorable forbone egener ati on and corrosion resistance (e.g.,
nanocrystalline structures, with a preferential concentration of bioactive ions in the outermost region. These character
combining enhanced corrasi resistance with a rough and hydrophilic surface, suggest promising properties for poten
biomedical applications. Furthermore, the treatment time was found to be directly proportional to both the incorporatic
elements and the growth of the filmhich in turn affected its porosity and thickness.

Substrate MAO

(TiZrNb)-(FeMnAl) 1 min 3 min 5 min 7 min 9 min

h F|g 1.SEM micﬂr‘(‘)'g}é{phs of the (Ti'iﬂ\‘HﬁFeMnAl) HEA gubétrate and the—Mﬁtféated samplehs”.;

These characteristics indicate that the functionalizedHE®, particularly the sample treated with MAO for 9
minutes, exhibits surface chemistry wellited for biomedical applications, demonstrating significant potential as &
biomaterial for implants ahmedical devices.
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1. Introduction
Titanium alloys have been widely studied in the field of biomaterials because of their suitable mechanical properties,
as low elastic modulus, excellent corrosion resistance, and high biocompatibility [1]. Depending on the solidification
cooling onditions, these alloys can form with different microstructures that results in a range of mechanical proper
relevant for biomedical applications. Of particular interest are metastable phases, like the martensitidNphgsds e x a ¢
closepacked) ad| NjNj ( or t h or h ghabe (lreyagonad). Ttk marterssitic transformation occurs due to the rap
cooling from thé -phase (bodyentered cubic) and is usually characterized by the formation of a microstructure with ve
fine needles [2].

2. Experimental

TheTi-40Ta (wb) alloy was synthesized by laser deposition from a mixture of Ti and Ta elemental powders using s
plates as substrate. The experiments were performed using a 1.5 kW diode laser (Laserline6DMd pbwder feeder
where the powder mixture is cadiby a flow of argon and fed to the laser melt pool through a lateral nozzle [9] and a C
control positioning system. The alloys deposition was carried out at the Laser Laboratory of the University of Lisbor
X-ray Diffraction analysis of the 70Ta aloys was performed using a Miniflex diffractometer (Rigaku), using Cu K
radiation 6=1.5406A). The microstructure was analyzed by scanning electron microscopy using a Jeéa$10SM
instrumentThe structural characterization was done in the Materials Laboratory of Mackenzie Presbyterian University,

3. Results and Discussion

Figure 1 presents the-bay diffractogram of the F40Ta alloy, showing that the material is predominantly formed of the
b phase (orthorhombic) containing a small amount obtpease (bodycentered cubic), which is in good agreement with
previous results [3]The microstructure of the #A0Ta (Figure 2) shows a branched morphology, similar to dendrites, tha
corresponds to thtb 6 martensitic phase, whi | e b phase.dlhus, lkaenixture @ g
untransformed and orthorhomic (® mar t ensi t e coexi st s-40Tamlloy, boafirming the resslts r
obtained by XRD. Untransformédphase is stabilized at the dendrite boundaries due to segregation of Ta.
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Fig. 2. Microstructure of Ti40Ta alloy.

Fig. 1. X-ray diffraction pattern of F40Ta alloy
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ESSPROTON BEAM COMISSIONING ON DUMP AND VACUUM SYSTEM OPERATION FOR BEAM ON
TARGET

Marcelo J. Ferreira®, Adrien Bessoh Laurence PageArtur Gevorgyahand Hilko Spoelstra
'European Spallation SouréeERIC, Accelerator Division, Vacuum Group, Lund, Sweden

The European Spallation Source (ESS) is a multidisciplinary research infrastructure and neutron source facility basec
2 GeV, 5 MW proton linear accelerator (LINAC). The goal of ESS is to become the brightest neutron facility, enabl
groundbreakingesearch in various fields such as biology, environmental science, and fundamental physics. The fac
includes superconducting raefiequency (SRF) cavities in partieleee conditions [1] to accelerate a proton beam, which
produces neutrons through@a#iation process on a helidoooled tungsten wheel. The facility has the capacity to host up
to 42 neutron instruments.

The ESS Vacuum Group is responsible for all technical vacuum systems across the Accelerator, Target, and Ne
Scattering Instruments (NSS).

This presentation will provide an overview of the installed vacuum system for the commissioning phase of the pr
accelerator and monolith target as of Q3 2025. It will cover the vacuum hardware, the vacuum control system's El
interface, and the earperformance of the system, which includes the first beam tiutimngbeam dump. Additionally,

a idescription of the Target monolith vacuum system, and comments on the neutron instrument installation activities
also be included.

800 1000

Fig. 1. ESS facility site, including Accelerator, Targt Fig. 2. Proton beam on dump, scintillator screen [
experimental halls and offices building. viewed by a camera (falsmlor EPICS/Area
detector image system).
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MOLECULAR BEAM SCATTERING ON OXIDIZED METAL SURFACES: DYNAMICS
AND INTERACTIONS

Arved C. Dorst? Rasika E. A. Dissanayak& Daniel R. Killeled, Alec M. Wodtké? Tim Schafet
Yinstitute of Physical Chemistry, University of Gottingen, Gottingen, Germany
2Max-Planck Institute for Multidisciplinary Sciences, Gottingen, Germany
*Department of Chemistry and Biochemistry, Loyola University Chicago, Chicago, IL, United States

Non-evaporative getter (NEG) coating is an innovative thigh vacuum technology originating from particle
accelerators, which adds a gas adsorption function to the vacuum wall to act as a getter piBARG&acuum group
has developed this technologhile exploring industrial applications.

Additionally, in the IPARC 3GeV Synchrotron, turbo molecular pumps are employed as the main evacuati
system. Currently, a new turbo molecular pump is under development, utilizingtregigth titanium alloys for rotor
blades to achieve higher rotatispeeds, significantly enhancing both pumping speed and compression ratio. Furthermc
additive manufacturing technologies are being applied to rotor blade production, enabling the realization of complex st
that are challenging to achieve through tiiadal machining.

We combine velocity map imaging (VMI) with temperatm®grammed desorption (TPD) and molecular beam
surface scattering experiments to record the angesaived velocity distributions of recombinativalgsorbing oxygen
from single crystal surfaces. Véssign the velocity distributions to desorption from specific surface arslusiaire states
by matching the recorded distributions to the desorption temperature.

These results provide insight into the recombinative desorption mechanisms and the availability of oxygen
surfacecatalyzed reactions. We use concepts of detailed balance to analyze translational energy distributiwherof O
shifted towards hyperthermal energies. These distributions indicate desorption from intermediate activated mole
chemisorption states [1, 2].

We build on these studies to investigate the epoxidation of styrene to styrene oxide on Ag(111), a key heteroget
catalytic reaction in the chemical industry. Efficient conversion to styrene oxide occurs only in the presence of étectrop
oxygen on le surface [3].

lon Optics

l i Sample holder

Phosphor Screen
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Nonrevaporative getter (NEG) coating is an innovative ttigh vacuum technology originating from particle
accelerators, which adds a gas adsorption function to the vacuum wall to act as a getter pwRAR&acuum group

has developethis technology while exploring industrial applications.

Additionally, in the IPARC 3GeV Synchrotron, turbo molecular pumps are employed as the main evacuation system.
Currently, a new turbo molecular pump is under development, utilizinggtighgth titanium alloys for rotor blades to
achieve higher rotatiospeeds, significantly enhancing both pumping speed and compression ratio. Furthermore, addit
manufacturing technologies are being applied to rotor blade production, enabling the realization of complex shapes tt
are challenging to achieve through ttamial machining.

This presentation will highlight the latest advances in the social implementation of these groundbreaking developmen

based on accelerator vacuum technology.
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Instituto de Fisica del Sur (IFISUR), Departamento de Fisica, Universidad Nacional del Sur (UNS), CONICET, Bahi
Blanca Argentina.

Precious metals such as Pd, PtRIh, and Ru are well established as key components of heterogeneous cataly
playing a crucial role in a wide range of processes, including chemical manufacturing, fuel production, environme
catalysis, photocatalysis, and electrocatalysis. A comynatéd drawback of their use is their high cost and low natural
abundance, which has motivated efforts to replace them with more accessible transition metals such as Ni, Co, c
However, the substitution of one catalytic metal for another cannot tieflisolely based on availability or cost, as
catalytic performance arises from a complex interplay of structural and physicochemical factors.

In general, catalytic activity and stability are governed by several parameters, including morphology, struct

composition, conductivity, particle size, and specific surface area. Among these, particle size and its interaction witl
support are pacularly decisive in determining both catalytic activity and loeign stability.
Pdbased catalysts, for instance, are widely employed in hydrogenation, oxidation, and coupling reactions. T
performance strongly depends on the ability of Pd to interact with surface oxides, which in turn is determined by the ct
of support materia . Reduci ble oxides are especially attracti
properties that can be further enhanced through the incorporation of transition metals. This interaction enriches the si
oxygen vacancies, therelgcilitating the activation of oxygetontaining molecules and improving catalytic performance.

This talk will guide you through our investigation into ldeaded Pd catalysts, with a special focus on the crucial
role of reducible supports like CeO2. We have systematically studied different catalyst configurations like Pd/Al2¢
Ce02Pd/AI203, and P@e02 solid solutions to unravel the synergy between Pd and Ce in applications like methane
reforming [£4] and the reverse watgas shift reaction [5,6]. | will share our most significant findings, which were revealec
by combining structural and spextcopic techniques, to illustrate how this specific interaction dictates overall catalyti
performance and stability.
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PHOTOPHORETIC LEVITATION OF PERFORATED STRUCTURESIN NEAR-SPACE CONDITIONS

Felix Sharipo¥ and Benjamin Schafér
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Small structures illuminated by the sun radiation could carry light equipment in near space due to the photophoretical 1
The structures can be a centimeter scale in the shape of thin membranes with different temperatures on its top and |
[1]. Thevariation of surface accommodation coefficients also can create the photophotetical force when a membra
heated uniformly. In the present work, the radiometric force exerted on a thin membrane with perforations of various t
are calculated by thardct simulation Monte Carlo method over wide ranges of the membrane porosity and gas rarefac
spanning freemolecular, transitional, and viscous regimes. The heat flux to surrounding gas from the membrane need
assess its temperature is calculdated Ab initio potentials are applied to model the intermolecular collisions in the frame
of quantum theory of scattering [2]. The gasface interaction is modeled using the Cercighanipis kernel considering
various values of the tangential momentum and normalggrezcommodation coefficients. We find that perforations
increase the force several times in the viscous regime of flow but decrease the force inrttedeltatar and transitional
regimes. The influence of the accommodation coefficients is also studiedeffects of gas species, degree of-non
equilibrium, and environment temperature are found to have relatively small effects on dimensionless quantities sucl
the reported results can be applied to wide ranges of these factors and, hence, to qmuaticalsituations.
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ZNO NANOSTRUCTURES: A VERSATILE SEMICONDUCTOR FOR NEXT -GENERATION
OPTOELECTRONIC AND SENSING DEVICES

Nadia Celeste Veja
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This presentation details our research on the synthesis and characterisation of zinc oxide (ZnO) nanostructures. It v
highlighted how diverse technique$rom vapour transport for nanowires (NWs) and nanofiber networks, te low
temperature chemical vap deposition (LTCVD) for eriented thin film® enable precise control over material
morphology and properties.

The possibility of surface modification of ZnO, like the sensitisation with ruthenium(ll) complexes that optimise |
optoelectronic properties, is discussed. An extensive characterisation, including SEM, HRTEM, and XRD, will be prese
to confirm the sacessful controlled growth and robust sensitiser anchoring, which is crucial for efficient charge transfe
Finally, the remarkable versatility of these nanostructures is demonstrated across multiple fields, with their sup
performance in solar cells (DSSCs and OSCs), high sensitivity in UV light sensors and gas sensors, and promising po
in energy stoage applications, such as lithition batteries. These findings collectively position ZnO as a fundamental ant
highly adaptable material for the development of fggteration devices.



Universidade Federal de Sao Carlos - UFSCar, November 8-12, 2025

THE INTERPLAY OF ELECTRONIC STRUCTURE, MORPHOLOGY AND CHARGE TRANSFER
DYNAMICS OF SEMICONDUCTORS WITH APPLICATION IN ORGANIC SOLAR CELLS
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1. Introduction

Energy production is a global concern. An alternative to energy production is to use solar energy, which is a renew
clean and abundant source. In recent years, there has been a great advance in the research for the use of molecular
optoelectonic devices, which have clear advantages over inorganic devices, such as low production cost, sustail
character, easy processability and the possibility to produce lighter and more flexible devices. One of the major challe
in this area is the delopment of organic semiconductors with high charge mobility and environmentally stables. Therefo
information related to the electronic structure, ordering and molecular orientation as well as charge transfer dynami
these materials become highlyceesary to understand the conduction mechanism and, therefore, to assist in fut
applications. In this way, spectroscopic techniques with the use of synchrotron light were employed for the study of
organic semiconductors, in order to broaden our rataleding of the relation between the electronic, structural and
morphological properties of these materials and the response of the device, aiming at thus contributing to the area of O
Electronics.

2. Experimental

Near edge Xay absorption fine structure (NEXAFS) spectra were measured at the Brazilian Synchrotron Light Sou
(LNLS). NEXAFS spectra were collected in the total electron yield mode (electron current at the sample) simultaneo
with a photon flux maoitor (Au grid). The final data was normalized by this flux spectrum to correct for fluctuations i
beam intensity. The energy calibration at the double crystal Si(111) monochromator was performed by taking the \
known value for the & transition (2p. Y 4d) of metallic molybdenum. Pol e
measuring NEXAFS spectra at different incomingays incident angles. Resonant Auger spectra (RAS) were alsc
measured in the same ultrahigh vacuum chamber with a base pressufentfatQising a hemispherical electron energy
analyzer. The takeff direction of Auger electrons was 45° and a pass energy of 20 eV was used during the experim
No beam damage effects were observed throughout the measurements as monitored by photoahdgrhbtoemission
spectra.

3. Results and Discussions

NEXAFS and RAS using the coel®le clock (CHC) approach were applied in the investigation of molecular orientatiot
and ultrafast electron dynamics in the low femtosecond regime for thiophenepiohgmdrs following S Kedge
photoexcitation. Remarkable ciges developed in the sulfur KiL> 3 Auger decay spectra by tuning the photon energy
along the sulfur 1s absorption edge, depending on the nature of the intermediate core excited states. It was poss
disentangle transitions to* and (* states not resolved by photoabsorption. Competition between core hole decay a
delocalization of the photoexcited electron was monitored and the branching ratio of spectator and normal Auger cha
derived. Electron delocalization times in the femtosel domain were calculated for poly(thiophene) with a value of less
than 10 fs on resonance. Results for more complex thioghessexl polymers processed through halogenated and non
halogenated solvents and blended with fullerenefotherene acceptors agell as studies on an ITf@ee electrode were
also performed, demonstrating the importance of NEXAFS and the CHC approach to probe molecular ordering
femtosecond electron delocalization dynamics in polymeric thin films for organic photovoltaics.
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OBTAINING TWO -DIMENSIONAL MATERIALS FOR SENSOR APPLICATIONS

Marcelo Eduardo Huguenin Maia da Cdsta
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1. Introduction

There is a growing need for chemical sensors capable of detecting increasingly smaller quantities of substances,
especially when dealing with toxic elements such as methylmercury, or when aiming to produce selective sensors for
trace amounts of materialSensors can operate based on different mechanisms, but a crucial factor is the interaction
between the toxih or the target elemefitand the sensor itself.

In this context, twedimensional materials present enormous potential due to the fact that all atoms forming the layer a
exposed to the surrounding environment. When this layer is exposed to the medium to be sensed, any interaction be
surfaced suchas t he adsorption of a odntanleadtorheasurable resporeses thugle the
modification of certain properties, such as resistivity, photoluminescence, or others.

A key aspect in producing these sensors lies in the selection and synthesis ofdmedngional material, which is not
always a simple or straightforward process. Several choices must be made, beginning with the type of material, whic
closelylinked o t he sensorés operating principle, the targe
I n this work, we discuss sever al met hods for obtaini
graphene, oxidized and reduced graphene, as well as their doping and surface decoration. We address physical and ¢
exfoliation methods, and chemical vapor deposition (CVD) growth processes, emphasizing the different characteristic:
arise depending on the synthesis method employed
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SPUTTERING ON LIQUIDS FOR THE PRODUCTION OF MULTIMETALLIC NANOPARTICLES
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1. Introduction

The synthesis of metallic nanoparticles (NPs) has garnered significant interest from researchers as it enables the fabr
of nanocomposite materials with unique properties [1]. Metallic NPs allow for the creation of new sensors, optoelectr
devices catalysts, as well as medical treatments and diagnostics. In this studynetaltic NPs were synthesized in
colloidal suspension via sputtering of noble metal targets into various liquid matrixes, a method known as SoL. It
specifically investigate the effect of the supporting fluid on the physicochemical properties and antimicrobial properti
of the NPs.

2. Experimental

The nanopatrticles (NPs) were synthesized using a magnetron sputtering system via the Sputtering onto Liquids me
employing PtAu and Pt targets. The liquid matrix was placed in a Petri dish positioned on the lower electrode in fror
the target. Argomvas introduced at a pressure of 1.0 Pa, and plasma was generated by applying DC power (100 W) t
magnetron electrode containing the target. Each deposition process was carried out for 5 minutes per target. The infl
of the liquid matrix, specifidal y gl ycer ol , [ BMI'] [ BF ], and polyethyl ¢
NPs was evaluated. The structural and morphological characteristics of the NPs were analyzed-Agpgim#iray
Scattering (SAXS) and Transmission Electron Micopy (TEM). The deposition rate of the metallic species was
determined by depositing a solid film on a silicon substrate and measuring its thickness using a profilometer.
bactericidal effect of the colloidal suspensions was assessediby microbiological tests again§taphylococcus aureus
andEscherichia coli

3. Results and Discussions

Visual inspection revealed a noticeable darkening of the liquid matrix after the dual sputtering process (Fig. 1).
deposition rate of the metallic species was approximately 80 nm/min (Fig. 2), resulting in nanoparticles with an ave
diameter of abat 2.0 nm. In some cases, agglomeration and precipitation of the nanoparticles were observed, affectin
overall stability of the suspensions. Nanoparticles collected on polymeric substrates were detected in metallic or posi
charged states, wittvielence of alloy formation between Pt and Au. The colloidal suspensions exhibited either bacterici
or bacteriostatic effects, depending on the liquid matrix employed and the bacterial strain tested.

Deposition Rate (nm/min)

40 F

o

0

1 1 2 2

Target

Fig. 1. Photographic images of colloidal suspensic Fig. 2. Deposition rate of metallic species using t
produced in PEG, glycerol and ionic liquid. two different targets: PtAu and Pd.
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1. Introduction.

Wound healing remains a major clinical challenge, particularly in cases where infection, poor vascularization, or chr
inflammation delay tissue repair[1]. Recent advances in biomaterials and plasma medicine have opened new avent
accelerating thédnealing process through the combination of biocompatible dressings artdenoral plasma (NTP)
treatments. Polyvinyl alcohol (PVA), a synthetic polymer with excellentfidrming and hydrophilic properties, has been
widely used in wound dressings, whdiric acid (CA) serves as a natural crosslinker that enhances mechanical stabili
and biocompatibility[2]. The development of electrospun PE¥/A dressings, when combined with NTP exposure, offers
a promising synergistic approach to stimulate cell pn@tfen, angiogenesis, and collagen synthesis[2],[3]. This study
investigates the in vivo wound healing potential of electrospun-E¥Alressings used alone and in conjunction with cold
plasma, providing valuable insights into their therapeutic efficacyreewhanism of action.

2. Experimental.

Polyvinyl Alcohol (PVA)based dressings combined with Citric Acid (CA), referred to as-B¥XAwere applied with and
without NonThermal Plasma (NTP) in the treatment of wound healing in animal models. For the study, 36 male Wi
rats were used, each tvithree cutaneous wounds, distributed into six experimental groups: Control (CCRMRAVA-
CA+Ag, NTP alone, PVACA+NTP, and PVACA+Ag+NTP. Wound healing progression was monitored on postoperative
days 3, 7, and 14 through macroscopic and histologicdyses.

3. Results and Discussions

The results showed that all treatments were superior to the Control group. However, the association of NTP witt
electrospun PVACA dressing yielded the best outcomes, with a significant reduction in wound size (p<0.05) and increa
collagen depositiarHistological analysis also revealed greater angiogenesis and epithelialization in areas treated with
combination.Thus, the integration of NTP with electrospun RZA dressings proved to be an effective and practical
strategy to enhance wound hegliemerging as a promising protocol for both acute and chronic wounds.

[1]- Deng, S. (2025)Adoption of polyvinyl alcohol electrospinning materials for skin wound heg8ggtematic review].
Journal of Materials Science: Materials in Medicimgps://doi.org/10.1007/s108585-069459

[2]- Pereira, J. M., Arisawa, E. A. L. S., Filho, A. L. M. M., Figuer&llva, J., Alves, N., da Silveira, C. H., & Vieira, L.
(2025).Bioabsorbable poly(vinyl alcohditric acid dressings: Wound healing studies in an experimental in vivo model
European Burn Journal(®, 18.https://doi.org/10.3390/ebj6020018

[3]- Zhou, J., Sun, Z., Wang, X., Wang, S., Jiang, W., Tang, D., & Xiao, F. (2028temperature cold plasma promotes
wound healing by inhibiting skin inflammation and improving the skin microbidfmentiers in Bioengineering and
Biotechnology, 131511259https://doi.org/10.3389/fhioe.2025.1511259
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Alisson Steffli Thill, Virginia PerezDiesté&, and Fabiano Bernardi

L aboratério de Fisica de Nanoestruturas, Instituto de Fisica, Universidade Federal do Rio Grande do Sul
2ALBA Synchrotron Light Source, Cerdanyola del Vall'es, Barcelona, 08290, Spain

1. Introduction

Hydrogen has attracted an enormeaentific interest recently mainly due to the possibility of using it as a renewable an
sustainable fuel. However, aiming to confirm the expectations, the development of more efficient ways of hydrogen stc
is still required [1,2]. In the literaturd, is possible to find several studies utilizing different materials to store hydroger
with chemical bonds or interaction forces. In particular, metallic and oxide nanostructures are investigated to improv
efficiency of carbon materials on hydrogedsarption [3]. In a previous work of our group [4], it was demonstrated the
possibility to synthesize NiO nanofoams highly promising for hydrogen storage applications, considering their g
performance on mild conditions (room temperature and ambiesdgype) compared to literature results. In part, this great
performance is explained by the existence of the gquagtcular bonding regime for the hydrogen adsorption process in
NiO nanofoams. The quasiolecular bonding of hydrogen with solid materialthis key factor for reaching the ultimate
goal for hydrogen storage applications [5]. In the present work, the nanofoams synthesis method was extended aim
obtain Pd nanofoams. By considering the high hydrogen affinity of Pd and the promising hyallegggtion results
obtained by NiO nanofoams, the development of Pd nanofoams has great conditions to display an even higher hyd
storage performance.

2. Experimental

The Pd nanofoams were synthesized following the method described in the previous work [4] using the five different pt
of the phytantriol/water system as template. Therefore, five different Pd nanofoams samples were obtained. The synth
Pd nanofoamm were characterized by means of Scanning Electron Microscopy (SEM), Transmission Electron Microsc
(TEM), X-ray Diffraction (XRD), SmallAngle X-ray Scattering (SAXS) and Ambient Pressurga)¥ Photoelectron
Spectroscopy (AIXPS). The APXPS was measudebefore and during hydrogen exposure aiming to determine which
sample presents the higher interaction with hydrogen. Hydrogen adsorption measurements were also performed in ol
obtain the hydrogen adsorption performance of all samples. FurthernmemsityDfunctional theory (DFT) calculations
were performed to determine the binding energy of hydrogen molecules in Pd structures.

3. Results and Discussions

For all samples, SEM and TEM images shown thatsynthesis resulted in Pd nanofoams composed of interconnecte
nanoparticles with diameters in the tens of nanometers range, forming channels with diameters dro@ndb8owever,

it should be noted that the samples synthesized also containeddsmdatoparticles with diameters in the range of 4 nm.
As shown by XRD, the nanofoams presented tunable amount of metallic Pd and PdO fractions. In all cases the surf
almost fully oxidized to PdO, as obtained from-XPS before hydrogen exposure. Hawe as the samples were exposure
to hydrogen, they rapidly reduced. From the analysis of th&XR® data recorded during hydrogen exposure, it was
possible to determine that the hydrogen interaction and formation eHabBdd is dependent on the samfleese results
can be correlated with theoretical calculations and morphology properties of the samples in order to explain their hydr
adsorption performance.
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BARRIER COATINGS FOR AEROSPACE APPLICATIONS

Danieli Aparecida Pereira Réis
Y aboratdrio de Comportamento Mecéanico de Metais (LCMMjyersidade Federal de Sdo Paulo (UNIFESP),
Instituto de Ciéncia e Tecnologia, Sado José dos Campos, Séo Paulo, Brasil

1. Introduction

Thermal barrier coatings (TBCs) are a critical technology in the development eéragne turbines. Their
advancement enables higher operating temperatures and greater thermal efficiency. TBCs have been widely us
protecting turbine blades. A typicdBC system consists of four layers: the ceramic top coat (TC), the thermally grow
oxide (TGO), the bond coat (BC), and the substrate [1]. The outer ceramic layer serves as a thermal insulator, ayd its p
function is to protect the substrate fronglthitemperatures {2]. The application of a TBC is a common and effective
method for protecting turbine blades, in addition to improving their creep resistance [5].

2. Experimental

The TBCs were produced using an 8 wt.% Yi8tabilized Zirconia (8YSZ) top coat and a NiCrAlY bond coat.
Both layers were deposited via Atmospheric Plasma Spray (APS) ofial-BV substrates. The top coats were applied
under different process condit®rCreep tests were conducted on each specimen to analyze the effects of various T
deposition and surface treatment conditions. Microstructural characterization and fractographic analysis were perfo
using optical microscopy, scanning electron microscapg transmission electron microscopy.

3. Results and Discussions

The creep behavior of BAI-4V coated with a thermal barrier coating (TBC) applied by a commercial air plasm
spray (APS) process demonstrates that the coated alloy has greater protection against oxidation and higher creep res
than specimens thateauncoated or only have a bond coat.
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Fig. 1. Ti-6Al-4V alloy creep curves with BC and TBC at 125 MPa. (a) 500 °C
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1. Introduction

Academia and industry have been pursuing energy efficiency, sustainability, and the circular economy. In this cor
fiber-reinforced thermoplastics (FRTP) stand out for their low density, which reduces fuel consumption in vehicles, t
specific strendt, excellent corrosion resistance, and high recycling potential. The application of FRTP in critical structu
is limited by interfacial challenges, while conventional joining methods, such as mechanical fastening and adhe
bonding, present structurahd efficiency constraints [1]. Plasma Electrolytic Oxidation (PEQO) can enhance the interfaci
adhesion between dissimilar materials, thereby improving the performance of hybrid joints. This is achieved througt
development of ceramic coatings with naigores, which facilitate the mechanical anchoring process [2].

2. Experimental

In this study, 2024 aluminum and glass fipeinforced polyetherimide (PEI/GF) substrates were used to produce hybri
interfaces. Aluminum samples were treated by PEO using a sodium tetraborate (3 g/L) and potassium hydroxide (1,-
solution, promotig good oxide coating adhesion without excessive growth.-tgpetultrasonic welding (SPOT) was
performed with a Mecasonic machine, applying controlled pressure and time, with the sonotrode vibration parallel tc
samples, suitable for metals.

3. Results and Discussions

Shear tests of AA2024/PHglass fiber joints showed that PEO treatment did not improve shear strength, with a reduct
from 5.36 MPa to 4.19 MPa (a421.8%) compared to the
requirements (7.1 kN). #lough the creation of micraand macrostructures is known to enhance adhesion betweel
dissimilar materials, these mechanisms can introduce instability in the results. Compared to the literature, the v
obtained are still promising, indicating the féégy of the ultrasonic welding process even without optimization, allowing
for comparative analysis with other studies. I n the
thinl ayer cohesive fail ur e5% andsmalhrégioms @f fileoprdut tn the alummumawniere i r
insignificant. In the PE@reated sample, a new fracture mechadi§mi b er r u Ptemarged, flchgwit¥equally
di stributed cohesive and adhesi verfack aeatment sgsificaqtiy alt@redstie
fracture mode, promoting stress transfer into the compaosite, although not homogeneously.

Control PEO A
Maximum Loading (N) 3350.60 2616.30
Lap Shear Strength (MPa) 5.36 4.19 :
Standard Error 0.83 0.80 1

Table. 1. Maximum load and mechanical resistance Fig. 2. Surfaces of the samples after the LSS test
dissimilar joints Control sample. (B) PE@reated sample.
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1. Introduction

Semiconducting Metal Oxides (SMOX) are crucial for monitoring toxic pollutants, such as ozpribé@by protecting
public health and the environment. Nanostructured tungsten trioxide) (\@ibits polymorphic characteristiaad it has
been extensively employed in resistive gas sensors for detecting both toxic aondio@pecies across diverse structural
phases. Also, photostimulation offers a promising strategy to enable the operation of gas sensors at mild tempere
Herein, we conducted a controlled synthesis of s\Wé&hostructures with distinct crystalline phases via hydrothermal
method, investigating their properties and their performance as an ultravioletdigétied @gas sensor operating at room
temperature [1,2].

2. Experimental

WO;s structures with different crystalline phasegre synthesized via hydrothermal route. The microstructure of the
samples was investigated byrXy Diffraction (XRD) and Scanning Electron Microscopy (SEM). The surface chemica
analysis was performed by-bay Photoelectron Spectroscopy (XPS) underdiigh vacuum (UHV) conditions, with a
base pressure of 101719 mbar. For the gas gS¥Rtasingaglynangcs t
sensing workbench. The gasnsing tests were performed evaluatin@t@lifferent concentrations. All measurements were
collected at room temperature under continuous UV illumination.

3. Results and Discussions (bold face Times New Roman 11 pt)

X-ray diffraction analysis confirmed the successful formation of hexagonal, and orthorhompph@#es obtained using
distinct synthesis parameters. XPS results confirmed the presence of W, O, and C in all samples, with tungstéhn in th
oxidation state. Also, it was observed a slight difference between O 1s high resolution spectra of the samples. Reg:
gas sensing evaluation, across a broad ozone concentration rair@@0(ppb), both phases exhibited measurable sensor
responses. Vations in sensing behavior were dependent on crystalline structure, with the orthorrombic ph:
demonstrating superior sensitivity compared to hexagonal phase.
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1. Introduction

Gal |l i um -CGoax iQd e (iBandgap semicdneductor that has attracted great interest foipdiggr
electronics applications due to its exceptional chemical and thermal stability [1]. This study investigates the grawth of
(Fe) nanoparticlesongh ( 100) Sar ODacewbdich i s a natural cleavage

orientations for epitaxi &a ¢ owtnh e[rZ]a.c eUn &e rf sutnadmdriemd
structure of the metalemicomuctor interface can dictate the electronic properties of the system. This work focuses on
atomicl e v e | structur al characterization of -GaheOi(nlt®Ed) ax

2. Experimental

Fe nanoparticles were deposited by Physical Vapor Deposition (PVD) unddrighreacuum (UHV) conditions
onto the <c¢lean and -Goar doe r(eldd 09 u rsfuabcset raft et h&hé& char a
composition, and oxidation statess performedn situ by a suite of surface analysis techniques, includingdaergy
electron diffraction (LEED), Xay photoelectron Spectroscopy (XPS), andga}X photoelectron diffraction (XPD).
Quantitative structural determination was obtained bypaoing the experimental XPD patterns with theoretical multiple
scattering simulations using the reliability factorf@Rtor) [3].

3. Results and Discussions

The analysi-&aoD (heoyl seanfhce by XPD reveal ed t he
the galliumrich B termination being the most stable, composing approximately 72% of the analyzed area. After deposi
and thermal annealing XPS anal yses of the Fe 2p |l evel indicated
(Fe] ), suggesting a reactive interaction at t he i
unchanged after deposition, whialggests that the Fe atoms coalesced, forming islands or nanoparticles. To investig
the nature of the reactive interface, a model was proposed in which Fe atoms substitute Ga atoms in the first layer
substrate. XPD simulations using the Averag@ldtrix Approximation (ATA) [4] were performed to test this hypothesis.
The results demonstrate that the best agreement between the experimental Fe 2p XPD pattern and the theoretical c
achieved when considering a 52% substitution of Ga atoms by #e iautermost layer of the substrate. This result
elucidates the origin of the oxidized iron species detected by XPS and confirms the formation of an interface with at
diffusion.
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1. Introduction

To increase resistance to fatigue, corrosion, and wear, thermochemical treatments are used, among which p
nitriding stands out for its ease of use, low application temperature, and absence of residues after treatment [@ik|n this
plasma nitridig of AISI 304 austenitic stainless steel was performed using a cathode cage to eliminate the edge ef
Cyclic polarization corrosion tests were performed using 3.5% NaCl to determine the corrosion and pitting potential.

2. Experimental

In this work, @25.4x13 mm bars of AISI 304 austenitic stainless steel were used. The samples were subject
solution heat treatment at 1050 °C for 45 min and quenched in water. The surfaces of the specimens were sanded ac
to ASTM E32017 standardnd subsequently polished with 0.5 pm alumina. Before nitriding, the specimens were subjec
to sputtering at 300 °C for 1 hour with a gas mixture of 80% vol. argon and 20% vol. hydrogen, with a working pressut
2 Torr. After sputtering, nitriding wasarried out at 400 °C for 6 hours with a gas mixture of 80% vol. nitrogen and 209
vol. hydrogen at 3.2 Torr. Metallographic characterization of the layer thickness and open circuit potential tests
performed for 30 minutes at 1 mv/s and subsequeragior test by cyclic polarization with 3.5% NacCl solution.

3. Results and Discussions

The plasma nitriding treatment with a cathodic cage eliminated the edge effect on the surface, and the nitrided
was uniform across the surface and had a thickness of 8 £ 0.4 um. The open circuit potential (Fig. 1) remained stable
30 minutes, aththe untreated sample had a higher potential than the nitrided sample with the cathodic cage. Observin
polarization and OCP curves (Fig. 2), it is noted that the corrosion and pitting potentials for the nitrided sampleivere |
than those for thantreated sample. The pitting potentials for the untreated and nitrided specimens were 0.48 + 0.04 V
-0.05 + 0.03 V, respectively. The corrosion potentials wer7 + 0.02 V for the untreated sample abé7 + 0.07 V for
the nitrided sample. When algzing the metallography of the nitrided layer, dark spots are observed in the layer that
probably CrN together with the expanded austenite layer (S phase) that reduces corrosion resistance, resulting in
corrosion and pitting potential [1, 2].
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WITH ASTM E112STANDARD

Waldemar Bonventi Juni6t Pedro Augusto de Brito InaéjdViarcos Dorigédo Manfrinatp
IFATEC Sorocaba

1. Introduction

The Metallographic analysis to determine the grain size of steels is typically manual andrisuming. ASTM
E112 standard indicates three methods for grain size evaluation: comparative evaluation by frames, grain counting me
and the interception athod [1]. In this work, two artificial intelligence algorithms were developed to automate grain siz
measurement using the planimetric and intercept methods [2] féorgetd and normalized SAE 1040 steel.

2. Experimental

The metallographic preparation of the{fimtged and normalized SAE 1040 steel samples was performed accordin
to ASTM E32017, followed by coating with 0.5 pm alumina and etching with 3% Nital to reveal the microstructure. Tl
images were taken at 100X grdfication for subsequent application of Al algorithms to determine the grain size. Th
resolution of the collected images was 0.5045 um/pixel. Two algorithms were executed to segment the grain bound
1) segmentation and 2) morphological watershedeBch method, five metallographic images from different regions were
used to measure grain size. The latter proved to be more stable for etched grains, with the following parameters: cc
equalization (CLAHE), Gaussian smoothiirgl.2 (light), and thresholding (Otsu) by distance (h=0.30) to avoid excessive
grainfusion.Post i | t er: mini mum ar ea ofa(Mm2ovasdbidinedfor dse io the ptaninetic i
method. Then, lines were generated in random directions to apply tleepiterethod and obtain G (um).

3. Results and Discussions

Artificial intelligence (Al) software for measuring grain size is fast. Fig. 1 shows the segmentation method and |
2 the random line method used by the software. Fig. 3 shows the grain size distribution obtained by the algorithm usir
planar and irdrcept techniques, and the output values of the analysis are presented in Table 1 (variation <0.5). The inte
algorithm yielded a grain size of 7.48 £ 0.08, while the planimetric method algorithm yielded a grain size of 7.11 + 0
both results are me consistent with the watershed algorithm.

3 S - 2R okt
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Fig. 1.Microscopy with segmented grains Fig. 2. Random lines for intercept method
Distribuigio de G por método (Box[plot) Sample method NA ~ G N100
(mm) | (um)
7.5 ; image.png planim 1027 7.1 | 66
4 image.png intercep 24.5 74 | 85
image01.png planim 1053 7.1 | 68
o3 image01.png intercep 23.6 75 | 92
7.2 image02.png planim 970 7.0 | 63
- image02.png intercep 24.2 74 | 87
image03.png planim 1161 72 |75
e image03.png intercep 23.7 75 [ 91
planimetric Metodo intercepts image04.png planim 1083 71 | 70
image04.png intercep 22.8 76 | 99
Fig. 3. Comparison between planimetric ar  Tab. 1. Comparison between planimetric a
intercept methods intercept methods
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1. Introduction

The medical grade stainless steel (SS) type AISI 316L (ASTM-E23& the most used metallic material in the production
of biomedical implant devices; however, it presents two disadvantages. The cytotoxicity caused by the release of Cr a
ions, and a elastic modulus that is much higher than human bone, which can cause. Failure. Titanium and its all
especially those havirfy(bcc) phase have showed to be better biomaterials than AISI 316L SS for manufacturing implat
Among theb-Ti alloys, the TiNb-Zr ternary system has been one of the most investigated biomedical materials, since
Nb, and Zr are notoxic and norallergenic elements that have total solubility among themselves, and present excelle
biocompatibility [1]. A mgor disadvantage of INb-Zr alloys compared to SS is the cost. An economical option would be
to coat an implant with a Mlb-Zr with adequate composition to enhance the material biocompatibility [2]. Combinatorie
strategies allow for simultaneous prodastof many alloys, and magnetron sputtering is suitable for producing ternar
alloy coatings with various compositions.

2. Experimental

Ti, Nb, and Zr target were positioned in a triangular configuration below a Si(100) wafer, and a composition gradient
formed over the substrate by magnetrorspattering. Energy dispersive spectroscopy (EDS)ay<diffraction (XRD),
atomic force mimoscopy (AFM), and Xay photoelectron spectroscopy (XPS) were used to assess the physicochemic
structural, and morphological characteristics for the samples: (a) near the Ti target, (b) near the Nb target, (ckein the
center, (d) near the Zr tatgand (e) opposite the Ti target.

3. Results and Discussions

EDS analysis yielded the following compositions (in %@l: (a) TikogNbisZrss, (b) TiaNbssZrzo, (€) TiaaNbaxZris, (d)
TiesNb21Zr12, and (e) TeNbseZrs. XRD diffractograms indicated mainly the presence of bhphase, with a minor
contribution of theJ(hcp) phase. The mean grain sizes measured by AFM were: 72.3, 51.7, 83.1, 74.5, and 84.2 nm fo
five coatings. For the same sequence, the roughness values were: 2.0, 1.2, 0.6, 1.3, and 0.9 nm. For comparis
roughness of the Si(100) substrate @dsnm. XPS results indicated that the alloy coating surfaces were oxidized, and al
a surface enrichment of both Ti and Zr concomitant with a surface depletion of Nb on the oxide surface layers.

(d) (e)

Fig. 1 AFM images for thé€a) TioNbi3Zrss, (b) ThaNbssZrao, (€) TigNuzZris, (d) TerNb2:Zriz, and (e) TieNbseZrs. X alloy coatings
deposited on Si (100).
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1. Introduction

Di amond has captivated generations of scientists fo
Tennant 6s 1797 de mo n st Thiafascimation ledhtceetrly latioratorg attgmpts ie theclath amae 20t
centuries, culminating in HPHT synthesis by GE in 1954 and the later development of CVD methods by pioneers
Eversole, Angus, and Der yagi n.icalToleenalded smetastabe digmondfgrowath ab

low pressuré Today, MPACVD technology produces highrity crystals, and Brazil joins this legacy as TCarbon

Diamond, applying vacuum technology and plasma science in their full potential, unveils the first 2.5 ct polished dian
grown in the country.

2. Experimental
The crystal was homoepitaxially grown on a commercially available 10 x 10 x 0.3 mm? seed substrate (Jiangxi Solen T
through three consecutive growth steps, each lasting approximately 168 hours. Growth conditions were maintain

950 AC andubk2hgTarrgas mi xture of 10% CH in H ( CH
consistently applied in all steps without the addition of other gases. Between each growth step, the diamond block
lasercut to remove polycrystalline matdria usi ng an | PG Photonics | TGD Mar

wavelength of 1064 nm, supplied by CVD Vale. The cry
a Horiba Labram HR Evolution system, at 514 nm excitation wavéletgbom temperature.

3. Results and Discussions

Figure 1 shows a digital photograph of the CVD diamond crystal after it was cut and polished into a round brilliant sh
Although the stone was not submitted to a reputable grading laboratory, its color was visually estimated to fall within
G to | range (neaicolorless), with a clarity grade of approximately VS. Figure 2 presents the photoluminescence spectr
the crystal after each growth step. In all stages, the characteristic dizetated peak appears around 552 nm, and the
emissions associatevith nitrogeav acancy ( NV) centers are observed at
Additionally, a subtle shoulder around 742 nm becomes noticeable in layers 2 and 3, corresponding to the GR1 ¢
which is related to neutral vacanci&sis increase is typically associated with a higher concentration of vacancies caus
by the propagation of dislocations as the crystal thickens.

|I|H|IHI|HH il I
. 5§@ . AN

Layer 1
Layer 2
Layer 3

uu||m||m|n

\
Intensity (a.u.)

T T T T T T T
550 600 650 700 750 800 850 900
Wavelength (nm)

Fig. 1. TCarbon Diamond 2,5 ct round brilliant C\ Fig. 2.Photoluminescence spectra for each consec
diamond. grown layer of the diamond crystal.
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1. Introduction

The monitoring of toxic pollutants, such as nitrogen
SnO is a widely used as a semiconductor materi al f
operatng temperatures. Phegtimulation emerges as an alternative to enable room temperature operation, while Zn dop
proves to be an effective strategy to modulate its properties. Herein, we investigate the effect of zinc doping or
characteristcsof SnO nanoparticles and their performance as a

2. Experimental

PureandZdoped SnoO nanoparticles with different nomina
SZ19 and Sz50), were synthesized via a microvwasgisted route. The morphology of the samples was investigated b
Transmission Electro Microscopy (TEM), operated under highcuum conditions (approx. 10mbar). The surface
chemical analysis was performed byra§ Photoelectron Spectroscopy (XPS) under igh vacuum (UHV) conditions,
with a base pressure of "1%nbar. For the gas sensing tests, films were deposited bysgiimg onto SigSi/Pt using a
dynamic sensing workbench. The g&nsing tests were performed evaluating the following analytes:®d0CO,, CO,

and NH. All measurements were collected at room temperature under continuous UV illumination.

3. Results and Discussions

TEM analyses revealed that the nanoparticles have a-splasiical morphology and that doping with 5.0 at. % Zn
promoted a significant reduction in particle size co
Sn, O, and Zn in theoped samples, with the elements in th& 8nd Zr?* oxidation states. It was observed that the increase
in dopant concentration raised the (Zn+Sn)/O atomic ratio on the surface, indicating a moredafipgem structure.
Electrical measurements showed that all samples were sensitive to a3, presenting total recovery after each
exposure cycl e. Notably, the sensor with 5.0 at. %
sensor when exposed to 500 ppb of NO

025
0. +
o 7

3
Zinc content (at. %)

(Zn+Sni0) ratio

Fig. 1. TEM mickograph of the 5.0 at.% Atoped SnO Fig. 2. The (Zn+Sn)/O atomic ratio on the sample a:
(S250) nanopatrticles, with an single particle. function of zinc content, determined by XPS.

unci connous UV sholossmuiston st 3T $Z50
996 4 g,y

Resistance (K0}

Sensor Response (AR/R, x 100%)

Fig.3.Sensing performance Fig. 4. Sensor response as
concentration for the pure and SZ50 samples.
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1. Introduction

Remote sensing cameras are widely employed in a diverse range of imaging applications, spanning from prec
agriculture to intelligence activities. Consequently, understanding the spatial characteristics of the sensors utibied, st
spatial resolutn and Ground Sampling Distance (GSD) as a function of flight height, is essential for their effecti
operational deployment [1].

2. Experimental
The spatial characteristics of four narrowband sensors (Gree®5R30m, Red: 64880 nm, Red Edge: 73040

nm, and NIR: 77810 nm) of the Parrot Sequoia multispectral camera were determined. The camera was positione
NADIR, imaging a black and whitgainted concrete target featuring four transition edges, as shown in Fig. 1. The vertic
distance to the target was 590 mm, and it was 9° relative to the camera'’s vertical pixel lines. Eleven rectangular Regi
Interest (ROIs), shown in Fig. 1, mesasg 50 x 30 pixels horizontally (or 30 x 50 pixels vertically), were selected. These
ROIs were then processed using a Métladutine via the SFRMATS5 plugin, applying the Slanted Edge method [2]. The
spatial resolution for each sensor, defined by MTF5, MTF10, and MTF50, was calculated as the arithmetic mean
eleven identified ROIs per sensor. The Sampling Efficiency fdr sansor was also determined, expressed as a percentag
representing the ratio between the MTF10 (in cy/px) and theshaipling frequency (Nyquist frequency) [3].

3. Results and Discussions

A 4 mm focal length was used for the narrowband sensors, yielding a GSD of 0.57 mm/px at a flight height of
mm. Using the f or m[i] the:pixeGodb (pFwaspeAtirhatéd atB.88um sThis estimated pitch is clos:
to the 3.75 um identified by [4], with a difference-8t35%. The calculated spatial resolutions for MTF5, MTF10, and
MTF50 were, respectively: for the Green sensor, 0.57 80 mm, and 1.64 mm; for the Red sensor, 0.57 mm, 0.81 mm
and 2.05 mm; for the Red Edge sensor, 0.57 mm, 0.78 mm, and 1.97 mm; and for the NIR sensor, 0.57 mm, 0.89 mr
2.16 mm. Fig. 2 presents the MTF curves for the narrowband sensors. Sanfigiegogffor the Green sensor was 64.76%,
for Red 71.63%, for Red Edge 75.68%, and for NIR 65.69%.

Spatial Frenquency Response (SFR)
o
()]

m
000 005 010 015 020 025 030 085 040 045 050
Frequency (cy/px)
——RED ——GREEN NIR ——RED EDGE
----- MTF50  -----MTF 10 MTF 5

Fig. 1.Checkered target and the defined ROIs for Fig. 2. SRF of the Parrot Sequoia's narrowband sen:
MTF5, MTF10, and MTF50 calculation. for H = 590 mm.
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1. Introduction

Thermal Barrier Coatings (TBCs) protect metallic substrates from severe thermal loads typical of aerospace and e
applications [1]. A conventional system comprises a ceramic top coat (TC) for thermal insulation and a metallic bond
(BC) for adhesin and oxidation resistance. Under high heat fluxes and rapid transients, these coatings undergo con
degradation driven by thermal stresses and oxidation. Ablation testing is used to simulate such extreme condition
assess the resulting microstrueiudamage, providing insight into oxidation, cracking, and interfacial stability.

This study investigates the microstructural evolution of an air plespnayed (APS) YSZ/NICrAlY coating on a-BAl-

4V substrate after exposure to a plasma heat flux of 1.0 MW/m2f&i01€ Optical microscopy was employed to identify
the main degradatiomechanisms affecting coating integrity.

2. Experimental

Ablation tests were performed to evaluate the thermal resistance and degradation behavior of the TBC system
experiments were conducted at the Plasma and Process Laboratory (LPP) of the Aeronautics Institute of Technology |
The samples were expab® a highenthalpy plasma jet generated by a DC plasma torch operating at atmospheric press
[2]. Each sample was subjected to a controlled heat flux of 1.0 MW/m2 for exposure times of 10, 30, and 50 s. Ci
sections of the coatings were analyzed teefand after the tests using optical microscopy to evaluate microstructure
changes.

3. Results and Discussions

Before ablation testing, the coating showed a typical APS microstructure with overlapping lamellae, interlamellar poro
and localized oxidation in the bond coat (Figure 1). This structure provides good adhesion and low thermal conduct
but also intoduces uneven pore distribution and microcracks [3]. After exposure to a heat flux of 1.0 MW/m?2, progress
degradation occurred. The sample exposed for 10 s displayed a continuous thermally grown oxide (TGO) layer atthe T
interface [4]. With longeexposures (30 and 50s), oxidation and porosity increased, accompanied by interfacial crack
and partial melting of the titanium substrate. The TGO became discontinuous, indicating disruption from thermal stre
and oxidation in the metallic layers (Bd Ti6AI-4V).

These findings show that ablation testing promotes progressive damage in the TBC, primarily driven by oxidation, c
propagation, and thermal expansion mismatch. Adjusting bond coat composition and exposure parameters ®esser
enhance coating durability under extreme conditions.

Sy .I: i d SR = BAl- 4} & g (G T 5. (ST ‘.: 3o
(a) (b) (c) (d)
Figure 1. Optical micrographs of the TBC: (a) before ablation testing, and after ablation testing at a heat flux of 1.0 MW/
exposure times of (b) 10 s, (c) 30 s, and (d) 50 s.
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POTASSIUM INTERCALATION IN PRUSSIANBLUE THIN FILMS FOR SUSTAINABLE BATTERY
APPLICATIONS
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1. Introduction

Potassium Prussian Blue (KPB), with the chemical
potassiurdon batteries (PIBs) due to its high performance, safety, environmental compatibility, elemental abundance,
relatively simple, lowcost synthesis [1,2]. Its cubic open framework enables the reversible storage of potassium io
making it a strong candidate as an alternative to litimbatteries. The insertion and extraction of potassium ions occul
via the redox retacki»aH KRKeEp][ FEECNN)]] where the redi
Prussian White (KPW).

2. Experimental and Theory
In this study, potassiwion intercalation was investigated using both experimental and theoretical approache

Prussian Blue thin films were electrodeposited onto
The reversible stoge of potassium iodsvia intercalation and deintercalat@mwas characterized using the Potentiostatic
I ntermittent Titration Technique (PITT). The site oc

was analyzed using density faional theory (DFT)[3].

3. Results and Discussions

Starting with the theoretical results, DFT cal cu
structure of KPB at the Wyckoff positions 8c, 24d,
cubic symmetryipon structural relaxation. In contrast, placing the ion at the 24d site led to a distortion into an orthorhorr
structure, while insertion at the 32f and 32f Njlosated e s
near the nitrogea t o0 ms b o nddwagifouhddo b€ thg most energetically favorable interstitial site*foh Kimilar
procedure was applied to the cubic structure of KPW
rhombohedral distortion, closely resembling the relaxed 8c configuration, which retained its cubic symmetry. Theloptim
crystal structures of KPB and KPW with K initially
Experimentally, PITT measurements were performed on crystalline, compact thin films with a thickness of approxima
2000 nm, electrodeposited at +0.30 V vs. SCE. From the current responses to a sequence of applied potential puls
diffusion coefficent (D) of potassium ions was extracted, as shown in Figure 2. A diffusion coefficient of approximate
D a 10 7] cm]J/s was obtained nezaFe |t h)e arte daorxo upnod el .i 2z
is significant, indicating that K intercalation pri
its correlation with the redox potential will be discussed in detail during the pageant

KFe [Fe(CN)g] b) KoFe[Fe(CN)g]
o O Cc o
o0 o O 1E-12

1E-13

1E-14

Diffusion Coefficient (cm?s)

1E-15

OA:ID OA:IS 0:20 0:25 0:30 0.I35

Potential (V¢)
Fig. 1.Optimized crystal structures of a) KPB and b) KPW w Fig. 2. Diffusion coefficient of Kin thin films of
K initially at the 32f Potassium Prussian Blue.
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1. Introduction

The AZ31 magnesium alloy has emerged as a promising biomaterial due to its biocompatibility, biodegradability,
favorable mechanical propertiés essential characteristics for medical applications such as implants. However, its lo
corrosion resistancagsulting from high reactivity with water and moisture, limits its performance in physiologica
environments. To overcome this limitation, recent studies have explored surface modification techniques, particu
plasma electrolytic oxidation (PEO), whidhias shown great potential for improving corrosion resistance and controlling
biodegradation, thereby enhancing the suitability of the AZ31 alloy for biomedical applications [1,3].

2. Experimental

In this study, surface modification of a commercial AZ31 magnesium alloy was carried out using the plasma electro
oxidation (PEO) process. The samples were treated with calcium glycerophosphate as the electrolyte at a concentra
0.07 g/L. The aplied voltage was varied at three levels: 260 V, 320 V, and 440 V, for a duration of three minute
Characterization of the treated samples was performed by Ftoarnsform infrared spectroscopy {#R), in the scanning
range of 4000 teca®50 acnm Ta, swietch r&a2 resolution of 4 ¢

3. Results and Discussions

The results indicate the formation of a porous oxide film exhibiting superhydrophilic behavior. Superhydrophilic surfa
enhance the adhesion of biological fluids, promoting biomineralization and cell adBedien processes for implant
osseointegrationThe FFl R anal ysi s revealed an inclined band ne:
f ormati on of an oxide fil m, and a cur v-©H)uindieating a actvel
surface composed of magnesiumoxide at f avors the material 6s bi ocompat
be an effective approach for developing magnesium alloys with improved performance in medical applications, particu
for biodegradable implants [2].
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Fig. 1. Experimental setup usddr the plasma electrolytic Fig. 2. FT-IR spectrum of the AZ31 alloy, indicatir
oxidation (PEO) treatment of the AZ31 magnesium allc the presence of groups related to the surface oxic
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1. Introduction

Fluorinebased plasmas generated fromy &id CRk gases are used in microelectronics and nanotechnology for materie
etching processes, such as reaeitbreetching of silicon. In these plasmas, fluorine atoms react with silicon to form volatile
SiF4, as a result of gas dissociation and the production of highly reactive rfEidRJalShis work aims to investigate the
dissociation mechanisms and reactive species formation ipressure ClFand Sk plasmas using actinometry and mass
spectrometry diagnostics incapacitively coupled plasm&CP) reactor.

2. Experimental

The experiments were carried out in a FRBEP reacto[2]. CF and Sk discharges were maintained atA0orr with RF
powers of 10, 50, 100, 200, and 300 W. The gas flow rates were 10 sccm: fmdCEO sccm for SFOptical emission
spectroscopy and actinomef{B] were used to estimate the relative atomic fluorine density, using Argon as the referen
gas with concentrations of 2.5% for £&hd 1% for Skplasmas. The optical fiber was positioned at a fixed distance of
(22.65 = 0.05) mm from the reactor window, and each spectrum was acquired with an integration time of 200 ms dur
minutes. Experiments were performed with and without a silicon sulbstaatal on the powered electrode, with an exposed
area of 94.1 cfy A mass spectrometry (MS) was used to record the time evolution of the main species in the gas pf
enabling the identification of dissociation fragments and volatile etching products.

3. Results and Discussions

Fig. 1 shows the atomic fluorine density)(at 703.7 nm obtained by actinometry ins@GHfd Sk plasmas without the
silicon substrate. The-increases with RF power for both gases, indicating stronger gas dissociation with energy input.
plasmas produced higherthan Ck, consistent with the larger fluorine content per molecule and lower dissociation energ
However, Fig. 2 shows the partial pressure evolution of the main species detectedline &' specie decreases, while
CF' and kK" increase, revealing the progressive dissociation of & recombination of F atoms. The rise ofsSiF
confirms the formation of volatile Silas a product of chemical etching. These results demonstrate efficigtis&i€iation

and active silicon etching under legvessure CCP operation.
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Fig. 1. Relative atomic fluorine density vs. RF power Fig. 2. Partial pressure evolution of GRragments
CF4 (red) and Sk plasmas (black). and Sik during Ck plasma at 200 W.

The study is still in progress, and future work will include the development of a global (0D) model for comparison with
experimental diagnostics.
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LOW -VACUUM GLOW DISCHARGE FOR THE INNOVATION IN BIOMATERIALS AND IMPLANTS FOR
HEALTH, FOOD AND AGRICULTURE
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Over the last 50 years, biomaterials, prostheses and implants saved and prolonged the life of millions of humans arou
globe. The main clinical complications for current biomaterials and artificial organs still reside in an interfacial misma
betwea the synthetic surface and the natural living tissue surrounding it. This is particularly true on implants for org
and tissue replacement, as well as for materials considered for driving organs and tissue regeneration (1).

Today, additive manufacturing, nanotechnology, nanomaterials and surface modifications provide new insight to &
effective advances to the current problem of clinical complications and even allow us to envisage strategies for c
shortage (2). Advandetechnologies from materials science5{3 merged with new biological paths towards the
development of functional solutions for clinical applications (6,7), open new doors for conferring properties to mete
biomaterials that a decade ago were unthiikaln this talk, the potential of merging 1) novel processes from surface
science allowing grafting of biologically active molecules, with 2) advanced processes for metals showing extre
properties and controlled composition to provide engineeringisauto clinical challenged will be depicted.

Focus will be on lowacuum glow discharge surface modifications might or might not fulfill the expectations fo
personalized medicine, on how nanostructures might or might not answer to the demand difyruietsilgn implants, and
how surface modificatiamight or might not confer what is required for the metal to interface and integrate the surroundi
tissue and cells. The intrinsic goal of this talk is to present an extremely personal look at how the next generatic
biodegradable and n#iodegradale metals can impact clinics and surgery, and how the resulting unique properti
allowed biomedical functional applications to progress, from their introduction to the promising future that materials r
or may not continue to hold for improving the qtyabf the life of millions worldwide.
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PRESSUREMETROLOGICAL SETUP

Caroline Mendes da Silvat, Francisco Tadeu Degasperi?
12 Faculdade de Tecnologia de S&o PaulATEGSPT CEETEPS Séo PauldSP

1. Introduction

Pressure metrology is crucial in science and industry, particularly in vacuum systems where precision is vita
process control and equipment optimization. This research aims to build a vacuum pressure measurement bench
various gauges, mercury aohn, Vacustaf , capacitive diaphragm, and Bourdon, covering a range from 1300 to 0.04 mb:
for accurate laboratory and industrial measurements.

2. Experimental

The pressure measurement system was developed to ensure accurate readings through calibration with |
standards, allowing comparison with measured values [1]. It appliesiBbgle i ot t eds and Stevi n
with gas volume, height, arflilid density, enabling precise calibration under varying conditions.

P&  NC&X (1)
oo 2

The analyses were conducted at the Vacuum Technology Laboratory (LTV/F8PEQvhere the experimental
setup is currently being assembled. To ensure reliability, different gauges wergleiseady Column: Primary standard,
operating from 103 mbar to 1 mbafacustat= : Used for medium vacuum, covering the pressure range from 4 mbar to -
I 10 |BoumlbraGauge: Suitable for pressures above atmospheric, ranging from 0.6 bar to 7@apacitive
Diaphragm Gauge: Covers from partial to ultraigh vacuump per at i ng from 10 mbar t
of these instruments ensures accurate measurements across a wide pressure range.

3. Results and Discussions

The metrological pressure setup was built with an aluminum structure for strength qmihteD supports for
flexibility and customization. In the next phase, gauges will be installed and leak tests by pressure drop will be condt
to identify leaks anensure system integrity and safety [2]. The leakage rate (Equation 3) is determined by multiplyi
pressure by the rate of volume change over time, representing the system throughput.

o — ©)

Fig. 1. Experimental setup Fig. 2 .VacustaE gauges

4. References
[1]- JOUSTEN, Karl.Handbook of Vacuum Technology. 22 ed.Weinheim:Wiléid, 2008.1050 p.
[2]- EDWARDS, Deteccéo de vazamento sob vacuo Edwdtdsvards.
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PRESSUREFIELD IN A CONICAL TUBULAR HIGH AND ULTRA -HIGH VACUUM SYSTEM AS A
FUNCTION OF PUMPING SPEED

Samuel da Silva Limt& andFrancisco Tadeu Degasperi
L 2Faculdade de Tecnologia de S&o Paulo

1. Introduction

Conical tubular higtvacuum systems are widely used in science and technology and must be properly designe
avoid rework and resource waste. This study aims to analyze the behavior of the pressure field as a function of the val
in pumping speed |1

2. Experimental

To obtain the pressure field curves, an analytical modeling of a conical tubular system witivachigim pump
at the left end was carried out, based on an adaptation of the diffusion equation for vacuum environments (Equation 1

solution ofthiseqat i on provides the expression for the system
. Nw Qo .1 no 1
el N G ! e A o 1)
Tw Qw T w
o @ p T o (2)
nw —O0p — —— = —aEw W 0¢Q
T| W OO0 ¢ w
Where® A — B andf ne¢e W ® . To determine the constants C1 and C2,
the following boundary conditions are applied:
On — "Yanm and — n

The system characteristics alength: 400 cm; diameters: 6 and 3 cm; outgassing rate:*srbar.l.st.cn?; temperature:

293,15 K.
3. Results and Discussions

To obtain the results, the effective pumping speed S0, equal to the orifice conductance, was calculated. Then, s

lower than, close to, and higher than SO were consid€hedresulting pressure fields are shown in Fidure
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Fig. 1. Conical tubular highvacuum system Fig. 2. Pressure fields varying with pumping speed
The results indicate that if the pumping speed is lower than the orifice conductance, the maximum pressure dej
on it whereas i f it is higher, the pressure is | i mi
geometry into ecount to avoid unnecessary expenses.

4. References

[1]- Degasperi, F. T., & Ricotta, R. M. (2028)igh and Ultrahigh Vacuum Pressure Profile and Its Gradient of the Conic
Tube.Brazilian Journal of Physics 53(2), 44.
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WATER DESALINATION WITH VACUUM AND HEAT, EXPERIMENTAL ARRANGEMENT AND
MODELLING

Angelus Marcio de Paula Silva*, Kennyd&mdrade de Brito, Daniel de Almeida Franco, Robert Ramon de Souza
Oliveira Francisco Tadeu Degasperi
Faculdade de Tecnologia de Sdo PauFATEGSP- CEETEPS Sdo Paule SP-Brasil

1. Introduction

Water is one of the most important resources for all living beings of the jpaf@tunately97,5% of the water on the
planet is saline water. Around the world some countries already uses desalination techniques, in the Middle East is
it is most used, they can produce +tllion m® of water per day, here in Brazil we actually do not use the Desalination ir
large scke, because we do have fresh water basins although in the Northeast region, there is a lack of water, the reas
that is the semaarid climate, and dessert regions. This study has the objective to create an arrangement to be used
Northeast Regionf Brazil.

2. Experimental

For the experimental arrangement, we use a pressure pan, as vacuum chamber, involved by a thermal blanket. To e
the blanket, we are taking advantage of the sun of theaantlimate by using a photovoltaic board to electrically feed
it. The distilation will be done in rough vacuum (&fibari 1lmbar), as the pressure goes down, the boiling water
temperature will get low along with it, to exemplify it, in Sdo Paulo state, at the Sea level, the boiling temperature is
°C (373,15 K), in capital city the boiling temperature is 97°C (378)1%vith that we are going to use less energy to boil
the water. To make the vacuum we use an oscillating piston pump, it is a free oilgoualnyppump), since we are using a
dry pump we need to protect the bomb, preventing that the water vapor reaches the pump, to do it we made a PVC (Pol
Chloride) pipe with silica gel balte absorb the water vapor. Tondensate the water, we will use a water pump, the water
(in ambient temperature) flows through the condenser transferring its temperature to the vapor c@hkilegie

3. Results and Discussions

The arrangement is almost complete, we received a photovoltaic board, and it is being installed on the Hydfiartic Lab
FATEC S&o PauloThe water sample, that will be desalinated, is from RMBS (Metropolitan Region of Baixada Santist
that is stored cooling to maintain your characteristics. When this project is completed, it might help with studies of ho
develop low costs desalinati systems for small communities, and that can be operated by common citizens.

Camara de Vacuo Térmica

= Vagor e Liquido

Fig. 1. Experimental arrangementdiagram Fig. 2. Experimental arrangement

4. References
[1]-DA SILVEIRA, Ana Paula Pereira et &essalinizacdo de agud3ficina de Textos, 2015.
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PLASMA-ACTIVATED LIQUIDS: GENERATION, CHARACTERIZATION AND APPLICATIONS IN
BIOMEDICINE AND MATERIALS SCIENCE

Rodrigo S. Pessoal*, Nilton Rzevedo Neto?, Felipe S. Mirandalsabela Hortaland Cristiane Kogéo?
! Laboratorio de Plasmas e Processos (LPP), Instituto Tecnoldgico de Aeronautica (ITA), Sdo José dos Campos, Bt
?Instituto de Ciéncia e Tecnologia, Universidade Estadual Paulista (UNESP), Sdo José dos Campos, Brazil

1. Introduction

Plasmaactivated liquids (PALSs), such as plasaivated water (PAW) and saline (PAS), have emerged as promising
chemical systems for biomedical, agricultural, and materials applications. Their reactivity is governed by the formatio
reactive oxygenah ni trogen species (RONS), i ncl udi rhgrmal pld@@Bma
discharges interacting with liquids. Understanding how plasma parameters influence the chemical composition and ste
of PALs is essential for developing doslled formulations for selective oxidative treatments and advanced functiona
materials.

2. Experimental

PALs were generated using different plasma configurations: dielectric barrier discharge (DBD), gliding arc plasmz
( GAPJ) , and surface wave discharge ( SWD, Aisur filguid o n
interaction was studie using various gases (Ar, air, and Ar/air mixtures). Optical emission spectroscopy,isuVv
absorption, Raman and FTIR spectroscopies, along with pH, conductivity, and ORP measurements, were employ
characterize the physicochemical properties of thiwated liquids. In parallel, biological and technological evaluations
were performed, including tests on microbial and fungal inactivation, biocompatibility, and surface modification
materials.

3. Results and Discussions

The results demonstrate that plasma configuration and gas composition strongly affects RONS balance and |
properties. DBDGAPJ systems favor the simultaneous product
electrodeless activation, preventirgpntamination and yielding chemically pure PAW.13Xs and DFT analyses enabled
molecularlevel interpretation of RONS absorption bands, revealing protondépandent spectral shifts. Raman/SERS
characterization improved the detection sensitivity oatés and peroxides at milligraperliter levels.

Biological assays showed significant antibacterial and antifungal activities of PALs, with selective eff€ctsdinia
albicansbiofilms and melanoma cells, while maintaining high mammalian cell viability. Furthermore, PALs proved stal
after refrigerating or frozen storage and effective in surface cleaning and film deposition processes suclassisédV
atomic layer depositio (PAW-ALD). These findings highlight PALs as versatile plastdesived media, bridging plasma
physics, chemistry, and applied biomedicine.

4. References

[1] N.F. Azevedo Netet al, Eur. Phys. J. D79, 126 (2025).

[2] F.S. Mirandeet al, Physica Scriptd 00, 075623 (2025).
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GLIDING ARC PLASMA ASA GREEN TECHNOLOGY FOR CELL DISRUPTION AND FATTY ACID
EXTRACTION FROM RHODOTORULA TORULOIDES

Thain& Barbosa de Lima Cordeiro*, Ana Barbara Azevedo Gomes Goulart, José Geraldo da Cruz Pradella, Virgin
Klausner de Oliveira, Lucia Vieira
University of the Paraiba Valley

1. Introduction

The search for sustainable and efficient methods for microbial lipid recovery has intensified due to the increasing der
for biofuels and higlvalue compounds. Oleaginous yeasts sudRtaxlotorula toruloide$R. toruloides)are particularly
notable for their high capacity to accumulate intracellular fatty acids. However, cell wall disruption remains a me
technological bottleneck, often requiring toxic solvents or {gigargy mechanical methods31

In this context, notthermal gliding arc plasma emerges as an innovative and environmentally friendly approach, cape
of promoting cell disruption through reactive species, ultraviolet radiation, and strong electric fields, without the neec
aggressie chemical reagents [1,4]. Although promising, this technique is still not fully established for microbial lysi
making it essential to evaluate its efficiency in releasing intracellular lipids.

2. Experimental

The samples were treated using a-hoh e r ma | gliding arc plasma reactor
source. 50 mL of th&. toruloidescell suspension were placed in a glass beaker positioned 10 mm below the react
RuptureeThe system was operated with continuous flows o
exposure time of 5 minutes [$]ell Separation.After treatment, samples were centrifuged and the supernatant discarde
and the cell pellets were subjected to lipid extraction and transesterification to be used at Gas Chrom&lagraphy
lonization Detection analysis(GEID). Briefly Transesterification. samples were sequentially reacted with methanolic
KOH and H SO , heated at 85 AC, e xGCHI®onvaspdrformedtusing stamdaal n
conditions: Clarus 580/Elit& column for chemically treated samples and Clarus 66286P column for plasmaeated
samples. Methyl esters were identified and quantified by comparison with the Supelco 37 FAME standegd mixtu

3. Results and Discussions

Treatment with sliding arc plasma promoted partial cell wall rupture, facilitating the release of lipids into the medium. (
FID analysis confirmed the presence of major fatty acids, predominantly oleic acid (C18:1) and palmitic acid (C1€
characterist of R. toruloides These results demonstrate that sliding arc plasma is a promising green technology for
pretreatment and lipid extraction, with potential applications in biotechnology and industrial processes. The study
opens opportunities for optimizing plasiparameters and investigating the physicochemical mechanisms underlying ce
lysis.
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FRICTION TESTS OFWC - Co VACUUM SINTERED WITH DIFFERENT SLUDGE CONTENTS

Fabio Mirand4, Luan Matheus Chag#s Suzilene Real Janasiulia Marinzeck de Alcantara Abd3ladciaVieira?,
Fernando Santos Orteéga
!BRATS Industria e Comercio de Produtos Metélicos Especiais Ltda
2Universidade do Vale do Paitza, Instituto de Pesquisa e Desenvolvimento, IP&D Shishima Hifumi, 2911. Sdo José
dos Campos SP.

1. Introduction

The study of friction encompasses the analysis of various mechanisms that govern the resistance to relative motion be
contacting surfaces. Tribology, as an interdisciplinary field, combines principles of mechanics, materials science,
surface chensitry to understand and optimize these interactions [1,2]. The coefficient of friction (COF) is a critic
parameter that reflects the performance of materials subjected to sliding contact, influencing wear behavior and.servic
Tungsten carbidecobalt(WCi Co) composites are extensively used in cutting and-vesistant applications due to their
superior hardness and toughness. However, the limited availability and high cost of tungsten and cobalt, together
supply-chain and environmental constriginhave driven growing interest in recycling worn tools and grinding sludge frorn
WCi Co production. The incorporation of grinding sludge and the associated processing conditions may affect
tribological behavior and iservice performance of WCo alloys. This study investigates the influence of varying sludge
contents (0%, 50%, and 100%) in Wb composites produced by vacuum sintering, focusing on their friction and wee
behavior.

2. Experimental

WCi Co composites were produced with sludge contents of 0%, 50%, and 100%. The powders were compacted by ur
pressing and vacuusintered to avoid cobalt oxidation. Tribological tests were performed using a #2EKR&R tribometer

in a linear reciprocatg configuration. Each sample was tested under a normal load of 50 N and a sliding speed of 10 m
over a stroke length of 10 mm for a total duration of 166 minutes. All tests were conducted in duplicate to en:
reproducibility. During testing, theifttion force and wear mass loss were continuously recorded. After testing, the mass
each sample was measured to quantify wear, and the coefficient of friction (COF) was calculated as the ratio of tHe tang
friction force to the applied normal load.

3. Results and Discussions

The results of mass loss a@@F measurements for the samples with different sludge contents are summarized as folloy
For the 0% sludge sample (Z®0), the material exhibited the highest mass loss, indicating reduced wear resistar
compared to samples with higher sludge content. Tamge coefficient of friction remained relatively constant, showing
no significant deviation from the other samples. In the 50% sludge samplBe0{2B the wear rate decreased,
demonstrating that moderate sludge content contributes to a denser micnesamdtimproved cohesion between the WC
particles and the Co binder. TREOF maintained similar values to those of the 0% sample, confirming that the sludg
content had limited influence on frictional behavior under the tested conditions. The 100% sludge sarhp@I{RC
exhibited the lowest mass loss, suggesting enhanced wesiamesi The COF remained similar to the other compositions,
reinforcing that the main effect of increasing sludge content was the reduction in wear rather than frictional resiste
These findings indicate that the vacuum sintering process promotesriaiém of a stable tribolayer, which, together
with strain hardening of the Co matrix, contributes to wear resistance. The results align with the literature, which rey
that tribological performance in WCo composites depends primarily on the micragtrral integrity and mechanical
stability of the binder phase, rather than on variations in the friction coefficient [1,2].

3.Conclusions

In summary, while the COF of the composites was similar across all compositions, the wear resistance impr
significantly with increasing sludge content, emphasizing the beneficial effect of sludge addition on the mechar
performance of vacuwsinterel WCi Co materials.

4. References
[1]- _lakovakis E. Avcu, E.Wear. 486 487,1-12, (2021)
[2]- Usmani et al.Tribology Transactions, 40, 470478 (1998).
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COMPARATIVE ANALYSIS OF DIELECTRIC BARRIER DISCHARGE (DBD) AND SURFATRON PLASMAS
FOR WATER ACTIVATION AND ANTIMICROBIAL EFFICIENCY FOR NEBULIZED PAW

Marina Clara Ribeiro dos SantdsEduardo Ferreira MartidsMichaela Shiotani Marconde$-elipe Santos de
Almeida?, Anelise Osorio Cesar DofigRodrigo Savio Pessba
! Plasma and Process LaboratoAeronautics Institute of Technology (ITA), 12288, Sdo José dos Campos (SP),
Brazil
2 Research and Development Institute (IP&D), University of Paiba Valley (UNIVAP), f®44630 José dos Campos
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1. Introduction

The use of notthermal atmospheric pressure plasma to generate Plastivated Water (PAW) represents a
significant advancement in namemical disinfection and material science, including applications in medicine, dentistn
and nanotechnology [1, 2]. €cold plasma process, when interacting with water, alters its physicochemical propertie
leading to the formation of Reactive Oxygen and Nitrogen Species (RONS, £g. N®.", and NQ). Previous work
demonstrated that different sources yield distinct PAW chemistries and antimicrobial efficacy [2]. This study comp:s
PAW generated by a Dielectric Barrier Discharge (DBD) system and a Surfatron (Surface Wave Sustained Dischar
undestand the difference in RONS production and subsequent antimicrobial effiteegomparative analysis is crucial
for optimizing plasma technology for specific biomedical applications.

2. Experimental

PAW samples were generated using two distinct atmospheric plasma sources: a Dielectric Barrier Discharge (L
reactor and a Surfatron reactor. Deionized (DI) water (40 mL) was exposed to plasma for 40 minutes in both systems
DBD reactor operated ugjrcompressed air, while the Surfatron was fed with Argon gas, maintaining similar power inpL
(e.g., 70 W for Surfatron) and controlled reflected power. The phydigathical properties of the activated water were
immediately characterized. Measurementduided pH, Electrical Conductivity (EC), and the concentration of key RONS,
such as Hydrogen Peroxidexbs), Nitrite (NO;), and Nitrate (N®), using specific reagents and WXis spectroscopy.
The DBD plasma was characterized using Optical Emission Spectroscopy (OES) to identify the main species gene
essential for correlation with the measured liquid properties. For biological assay@AW from both systems was
nebulized directly onto biofilms of medically relevant microorganisms, includisgherichia coli(E. col) and
Staphylococcus aureS. aureuys Posttreatment, Colony Forming Units (CFU) counting was performed to evaluate the
inactivation rate for each plasma source.

3. Results and Discussions

Preliminary characterization data for the Surfatron PAW shows high concentratiop®.ofett)., >30 mg/L), a
potent oxidizing agent, with a moderate pH (e.g., 3.62). In contrast, it is hypothesized thafateDBD plasma will
favor the production of Nitrogen RONS (N@nd N@Q) from t he ai r, resulting in
significantly increased electrical conductivity [2]. The OES analysis of the DBD plasma is expected to confirm the pres
of high-energy nitrogen species and hydroxyl radicals (OH), whieh precursors to these species in the liquid. The
differences in RONS profiles are projected to be reflected in the biological assays. The Surfatron PAW, due tosits hig
O, content, is expected to show total microbial inhibition for the tested bacteria, aligning with previous findings [4]. T
DBD PAW, being more acid and less rich in peroxides, is expected to show reduced or no significant antimicrobial effic
underthe ested nebulization conditions. This difference
chemistry is more suitable for strong microbial inactivation through direct oxidative stress from peroxides.

4. References
[1]- Pessoa, R. S. et al., Appl. Surf. Sci. 4228432017).
[3]- Chiappim, W. et al., Plasma Processes and Polymers, v. 18, n. 11, (2021).
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HIGH -ENTROPY ALLOYS FOR MEDICAL DEVICES: MICROSTRUCTURE, ELECTROCHEMISTRY,
TRIBOCORROSION AND CYTOCOMPATIBILITY.
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1. Introduction

High-entropy alloys (HEAs) combine five or more principal elements, forming spitdse FCC or BCC solids that unite
strength, passivity, and biocompatibility (synergy), which are key properties for medical devices [1, 2]. This w
investigates four eqgatomic HEAs (CoCrFeMnNi, FeCoCrMnNi, TiNbTaZrMo, and TaNbHfZrTi) to correlate their
microstructure, hardness, electrochemical stability, tribocorrosion, and cellular response in simulated physiological m

2. Experimental

The alloys were armeltedunder high vacuum (pumpd o wn < 10 -filth Bral subseqently hestitealted
under vacuum to minimize segregation and improve homogeneity. Microstructure was exaomded high-vacuum
SEM (SE/BSE) and EDS, while OM and XRD confirmed FCC/BCC phases. Vickers microhardness (300 gf, 1-
characterized mechanical response. Electrochemiiddl Tb
Hz, 10 mV, R$CPE Rp). Tribocorrosin was evaluated usingafnd i sk setup with Al @]
COF(t) and OCP(t) during sliding, with petsist wear by profilometry and SEM. MTT (24/72 h) and Crystal Violet (24 h)
assessed viability and adhesion relative {GAIT 4V.

3. Results and Discussions

The highvacuum melting route ensured clean and reproducible surfaces, enabling reliablefipasfvmation. SEM

BSE revealed homogeneous FCC grains itéi@aining alloys and dendritic BCC contrast ifbaised HEAS, consistent
wi t h har dnld3468 HVa TiNb&aZrM¢ @nd TaNbHfZrTi combined mechanical durability, electrochemical
stability, and cytocompatibility, while CoCrFeMnNi and FeCoCrMnNi performed better underdaadanated, low
corrosion conditions, suitable for external devices or asirgp substrates. From ameelting to highvacuum SEM, the
vacuum route was crucial for robust structure property correlations. These results highlight the potential of HEA desic
a route for nexgeneration biomedical devices.
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1. Introduction

Emerging contaminants, such as paracetamol, have been found in rivers, lakes and even drinking water, p
environmental and human health risks. Conventional water treatment systems cannot completely remove these comp
In this context, the use of ndhermal plasma appears as a promising alternative, capable of degrading the drug througt
action of oxidizing radicals, promoting a more efficient and sustainable treaffrjent.

2. Experimental

In the analyses performed with distilled water, paracetamol solutions were prepared at different concentrations: 0.5; 1
2; 5; 15; and 25 pg/mL. The treatment was conducted using two types -tieramal plasma: the kINPen plasma jet,
operating with egon gas at a flow rate of 5 L/min, applied for 15 minutes to 100 mL of sample, maintaining a distance
25 mm between the jet and the solution surface; and the dielectric barrier discharge (DBD) plasma, using compress
as the operating gas, also fab minutes of exposure. After treatment, the samples were analyzed bByisUV
spectrophotometry at 243 nm to determine the variation in paracetamol concentration and calculate the removal effic
for each method, as shown in Tables 1 and 2.

3. Results and Discussions

In the experiments, two nethermal plasma methods were applied: kINPen plasma jet and dielectric barrier dischat
(DBD) plasma. The kINPen acts on the sample surface, while the DBD operates submerged, providing greater cc
between the plasma and thaution, which favors paracetamol degradation. According to Table 1, the KINPen treatme
in distilled water showed variable efficiency depending on the concentration: at the lowest concentrations (0.5 pg/r
removal reached 63%, but decreased to onlyaB2opug/mL, demonstrating that increasing concentration reduces proces
efficiency. Table 2, referring to the DBD plasma in distilled water, revealed more impressive results, with removal of u
60% of paracetamol. This difference is attributed to #ut that DBD allows for greater homogenization of the plasma in
the liquid medium, intensifying the generation of reactive oxygen species (such as hydroxyl radicals and ozone), w
promote oxidation and breakdown of the drug molecule. Thus, the reslittate that DBD plasma is more efficient than
kINPen in degrading paracetamol in water, especially at lower concentrations, confirming the potential of this techno
for the treatment of water contaminated with pharmaceuticals.

Referéncia| Amostrando |Amostra tratada | % concentragdo % de Referéncia| Amostrando |Amostratratada | % concentragdo % de
(ug/mL) | tratada (ug/mL) (ug/mL) (ug/mL) extragdo (pg/mL) | tratada (pg/mL) (pg/mL) (pg/mL) extragdo
0,5 05134 0,189 0,3244 63 1 1,7905 0,7118 1,0787 60
1 0,8724 0,7528 0,1197 14 5 5.4629 3.148 23149 42
1.5 1.4126 1,3465 0,0661 5 15 13,9165 10,5212 3,3953 24
2 2.1843 2,1134 0,0709 3 25 23,8708 17,9196 59512 25
Fig 1. Treatment with kINPen in distilled water, UV Fig 2. DBD treatment in distilled water, UVis analysis of 4
Vis analysis of 02 ug/mL 25 ug/mL

4. References
[1] WU, S.; ZHANG, L.; CHEN, JParacetamol in the environment and its degradation by microorganisompied
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1. Introduction

Microbial resistance caused by the improper use of antibiotics and antifungals represents a global threat to public h
requiring new antimicrobial approaches. Nanomaterials, due to their unique physicochemical and mechanical prope
have shown pmise in combating microorganisms. Among them, carbon nanotubes stand out for their antimicrobial ac
based on mechanical interaction with cell membranes. Studies indicate thavatleli carbon nanotubes (MWCNTS) can
effectively damage fungi. Thus,ishwork aims to evaluate the antimicrobial activity of MWCNTs produced by PECVD in
the microbiological control of surfaces [1].

2. Experimental

The multiwalled carbon nanotubes (MWCNTS) will be synthesized using the PECVD technique at the LabTES labora
of FATEC Sorocaba. Microbial suspensions will be prepared from standardized fungal culkusarafm sppaccording

to the MacFarland scale. Serial dilutsand exposure of the samples to the nanomaterial will be performed, with a contr
tube for comparison. The inhibition zone assay will be applied to evaluate antimicrobial activity at different concentrati
(10i 50 mg/L). Finally, the ihibition halos will indicate the effectiveness of the MWCNTs against fungi.

3. Results and Discussions

Thepresent study demonstrated that a concentration of 50 mg/L ofwalléid carbon nanotubes exhibited effective
antifungal activity. The colony count on the plates, after 48 hours of incubation with CNTs, showed significant inhibitic
at the 50 mg/L concération. Consistent with other findings in the literature [2], Fusarium spp. was inhibited, but at a
tenfold lower concentration.

=

e - gV - > -]
Fig. 3. A. concentration of 10mg/L and B. concentration ol Fig. 4. A. concentration of 30mg/L and B. concentratic
20mg/L. of 50mg/L.
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1. Introduction

Surface functionalization of polydimethylsiloxane (PDMS) is essential to enhance coating adhesion, hydrophilicity,
biocompatibility in biomedical applications. Plasma treatment provides a clean and controllable approach to introduce |
surface group, improving wettability and coating stability. Previous studies reported significant reductions in water cont
angle (WCA) through oxygen or oxygen/argon plasmas [1,2], reinforcing the relevance of this work.

2. Experimental

PDMS substrates were cleaned with water and ethanol,
10 min) or plasma activation, which was performed in an inductively coupled RF reactor (Flarion, Plasmionique I
Canada) uandgAAf O Omi xtur es (i455&m)9peessttei(B33 mTom) ypoweryg3WH0 o w
W), and time (117 min). Wettability was evaluated by sessitep measurements (OCA 11, DataPhysics), and statistical
and clustering analyses correlated plagpaaameters with WCA. After activation, substrates were coated with 8
polydopamine interlayer (2 mg/mL, 24 h)andachitdsems ed f i |l m containing tannic
dried at 3740 °C.

3. Results and Discussions

Systematic variation of plasma parameters revealed optimal conditions for enhancing PDMS hydrophilicity and coe
adhesion. As shown in Fig. 1, Ar/ O pl asmas at high
40i 43°), indicating opimal surface activation. Cluster 1, identified byrnkeans analysis, exhibited the best wettability,
supported by correlation results showing a negative relationship between plasma power and WCA, and highlighting
adverse effect of excessive treatmemtéi due t o hydrophobic recovery. l-ncr
rich plasmas promoted effective oxidation. The visual comparison in Fig. 2 further demonstrates the improved co:
uniformity and adhesion achieved after plasma activationirauinfy this approach as a clean, tunable, and efficient method
for producing durable chitosdrased biofunctional coatings on PDMS.

A @ Cluster 1 (Best)

=~ 70 [0 Cluster 2 (Intermediate) '
E A A Cluster 3 (Poorer) )
2 651 * 27.85 2
= A
E 60
g =
5 550 =
©
=
v 50+
=)
o
E 451 ® (o]

@ @

40 60 80 100 120 140
Plasma Power (W)

Fig. 1 17 Effect of plasma power and time on surface Fig. 2. Visual and wettability comparison between

wettability. Average WCA decreased with higher plasma po
and shorter exposure; marker size indicates treatment time,
colors show kmeans clusters: Cluster 1 (blugepest, Cluster 2
(orange)i intermediate, Cluster 3 (red)poorer wettability.

4. References
[1] Chen et al., Materials, 15 (2022) 839.
[2] Barros et al., Appl. Sci., 13 (2023) 6365.

Acknowledgments

The authors thank Claudia M. da Silva, Vinicius L. Ruschel, and Jodo V. Kellner for technical support, Dr. Carn

untreated and plasmatreated PDMS samples.(a) High
water contact angle (110°) before plasma activation and f
coating adhesion and (b) reduced contact angle (28°) ¢
plasma treatment and uniform coating, demonstral
improved surface hydrophilicity.

Donaduzzi and Dr. Luiz Donaduzzi for guidance throughout the project.

*Corresponding author: francisco.alfaro@bpkedu.com.br



Universidade Federal de Sao Carlos - UFSCar, November 8-12, 2025
TI1 O COATI NGS OBTAI NEPTaENb AMDOYS: EARECT OF VOLTAGE VARIATION

Fernanda de Freitas Quadros'*, Diego Rafael Nespeque Corréa! and Carlos Roberto Grandinit
YUNESPI Univ. Estadual Paulista, Anelasticity and Biomaterials Laboratory, Bauru, SP, Brazil

1. Introduction

Titaniumbased alloys stand out among the materials used in orthopedic implants due to the productivity of their moc
in modeling cortical bone compared to pure titanium, as well as their high corrosion resistance and proven biocompati
[1]. However, despite these specific properties, revision surgeries are still frEjuémthis context, strategies have been
used to improve the performance of metal implants, including surface modification, which aims to extend implant life
reduce complications associated with biotribocorrosion and contamination. Among the avedhhigues, micrarc
oxidation (MAO) proves to be an efficient alternative for obtaining porous and bioactive oxide coatings on mefal alloys
In this study, we evaluated the effect of varying tl
formed by MAO on Ti25TaxNb alloys (x = 10, 20, and 30%).

2. Experimental

To obtain the T25TaxNb alloys (x = 10, 20, and 30%), the precursors were melted in a-@gtkxd copper crucible in
an electric arc furnace under hi gh v aensumable {udgéen plecmBea r
After melting, tle ingots were rolled to obtain regular shapes, followed by homogenization heat treatment in high vacu
heating at 10°C/min to 1000°C for 6 h, and cooling in air, in order to reduce residual stresses. The alloy surfaces
functionalized by micrearc oxdation (MAQ), applied in an electrolytic solution containing calcium acetate monohydrat
(CaA), disodiumb-glycerophosphate pentahydrateGP), magnesium acetate tetrahydrate (MgA), and silver nitrate
(AgNO ). The process was carried out with anodic dir
sheets as the cathode, with voltages of 200, 250, and 300 V, a ofi2ént, a time of 60 s, and magnetic stirring of 500
rpm.

3. Results and Discussions (bold face Times New Roman 11 pt)

Higher voltages were observed to increase the energy of electrical discharges, promoting the formation of homoge
coatings with greater porosity. Electron micrographs reveal that the alloy containing 10% Nb, whose microstructul
predominantly formébythelhj phase, exhi bited great er -geoteredsubitspuctare m
(20% and 30% Nb), indicating that the predominant phase of the alloy influences the final coating mofghoXigp
analyses identified the anatase and rutile phases in the coatings, with the proportion of rutile being higher at lygker vol
associated with increased discharge energy. Regarding adhesion, all samples showed good integration between the
and the metal substrate, regardless of the processing confifiombe results indicate that the voltage applied during the
MAO process directly influences the mor phol dupgtignaliped r o
Ti-25TaxNDb alloys show promising potential for biomedical implants with Hivasurfaces.
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1. Introduction

Quantitative growtkcurve analysis with high temporal resolution is essential to resolve lag, exponential, al
stationary transitions and to benchmark bacterial responses to stress [1,2]. Optical density at 600 nm (OD600) isithe st:
readout, but instment/pathlength effects make conditgpecific calibration advisable; recent workflows show that
converting OD t o c e-ate=®dtimates Whilegmpeogng compasability {3p4Hiedherichia coli
hydrogen peroxide (¥D,) triggers the canonical oxidathstress network (OxyR/SoxRS), with damage centered b8 Fe
enzymes, DNA, and membrademaking HO, an informative, tunable stressor for kinetic assays [5]. In parallel, plasma
activated water (PAW) (produced by nthrermal discharges such as dielectric barrier discharge (DBD) and surfatror
accumulates lontived ROS/RNS (e.qg., #D2, NO,, NO;, Os) and acidifies the medium, jointly underpinning antimicrobial
activity [6]. Building on these foundations, we report 24 h growth kineti€s obliATCC 25922 at 10nin intervals under
graded HO, (0/50/100 ppm) as a validated benchmark; ongoing work extends the same protocol to PAW generate
DBD and surfatron sources.

2. Experimental

Bacterial growth was monitored for 24 h in Muelldinton broth (MHB), with optical density (OD600) recorded
every 10 min on a Thermo Scientific GENESYS 180-Ui¢ spectrophotometer equipped with a Peltientrolled 16mm
cuvette holder and continuous gmeetic stirring. Cultures dE. coli ATCC 25922 were inoculated at low initial density to
capture the lag phase. For each condition, three independent replicates (2 mL peticeencuvette) were run
simultaneously; the instrument was blanked with MHB at the experimental setpoint befdsitiaog Tested conditions
compri sed: (i) control (no stressor) and (ii) H O é
MHB immediately prior to monitoring. The acquisition sequence was automateaifl®ampling interval) r@d the
temperature was kept constant at 37 °C by the Peltier unit throughout the run. Raw OD traces were processed W
smoothing; summary curves are presented as mean # standard deviation (n=3). PAW arms (DBD and surfatron) are
conducted under @htical monitoring parameters and will be reported in ongoing work.

3. Results and Discussions

ODspok i neti cs resolved t he c¢anoniirespdnsep2b ppm easisechantbdest g
with a slight reduction of the plateau, whereas1®® ppm produced strong inhibition with pronounced delays and lower
final OD (100 ppm most impactfu Replicates were consistent; these curves will serve as the benchmark for forthcomi
PAW (DBD/surfatron) assays under identical conditions.
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1. Introduction

Metallic biomaterials are conventionally used as hard tissue replacements and surgical instruments, even though the «
materials do not match all the clinical needs [1]. Titanium matrix composites (TMC) have demonstrated promis
properties for biomgical applications, but the lack of bonding between the matrix and reinforcement during the powc
metallurgy processing has resulted in limitations [2]. The goal of this study was to exploit the processing of TMCs u
conventional argon arc melting, faging on evaluating the effect of in situ reactions on the microstructure and propertit
of interest.

2. Experimental

The TMCs were produced in a tygtep argon arc melting. Firstly, two multicomponent TMCs (TiNb and ENaMOo)
were produced from raw metals and previously submitted to a vacuum cleaning purge procedure. Then, the ingo
positioned in the crucible witB4sC powder, where the electrical arc was used to melt the metals and induce in situ reacti
with the powders. The produced samples were characterized in terms of phase proportion, microstructure, che
segregation, selected mechanical properties, tgicdl behavior, and cytotoxicity.

3. Results and Discussions

The results indicated that the argon arc melting technigue successfully induced in situ reactions betwEepaivd e

and the matrix, resulting in the formation of TiC and TiB precipitates (Fig. 1). The precipitates had distinct morpholoc
(elongated and round shapes) and had a smooth interface with the matrix, indicating considerable bonding strength
reallt, the samples possessed promising properties, such as high hardness, a relatively low elastic modulus, consic
wear resistance, and no adverse effect on cell viability and proliferation. Thus, the production of TMCs by using argol
melting can @/e new perspectives for the next generation of metallic biomaterials that address the current clinical ne
for long-term implantation.

Tnteasity kCounts)

Fig. 1. Line scan throughout the TiB and TiC precipitates in th&5Nb alloy matrix acquired by STEM (left) ar
corresponding serguantitative result (right).
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1. Introduction

Polylactic acid (PLA) is a biodegradable polymer widely used in additive manufacturing due to its low cost and e
processing [1]. Despite its potential for Aerospagmlication, PLA has poor thermal stability, low environmental
resistance, and degrades under harsh conditions. Htdoth orbit, atomic oxygen (AO) accelerates surface erosion of
PLA [7]. To mitigate this effect, p pasitecchy atamicéayecdepmoditionn c
(ALD) was studied. Results show ALD Al @] provides |

2. Experimental

PLA samples (20 x 20 x 2 mm3) were-pDr i nt ed with PLA PREMI UM HT fil am
thermal ALD at 100 °C using trimethylaluminum (TMA) and deionized water as precursors. Five coating thicknesses (.
250, 500, 750, and 1000 cyclegre prepared and immersed into pressure oxygen plasma, so being exposed to neutra
AO and energetiion conditions. AO density was measured by optical emission actinometry, while SEM, ellipsometry, a
gravimetric analysis evaluated structural andgsnzhanges.

3. Results and Discussions

Even ultrathin films (16.5 nm) effectively protected against neutral AO exposure, while thicker coatings (101 nm) prevel
erosion entirely, even under energetic ion conditions. These findings highlightiA P o si t ed Al @) a
efficient strategy to enhance PLA durability in harsh LEO environments.
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1. Introduction

The largescale disposal of N95/PFF2 respirators during the CGMIMPandemic has generated significant environmental
and economic concerns as well as interest in disinfection methods that enable reuse or safer disgreakslu@yplasmas
have emergedsea promising alternative for mask disinfection and reuse, as they can inactivate microorganisms by phys
chemical processes, without substantially degrading the supporting material. In this study, the effect of a possible
chemical disinfection routen the properties of commercial N95 respirator fabrics was investigated. Specifically, tt
influence of varying Ar/ O gas ratios in plasmas, in
in relation to the physicochemical perties of the respirators.

2. Experimental
The treatments were performed in apressure stainlessteel reactor [1] equipped with a lower electrode, where sodium
chlorite powder was placed, and a parallel upper electrode, to which the mask fabric samples were attached. The

pressure of theysst em was set to 2.0 [T 10 | Torr wusing a mec
introduced to reach a working pressure of 7.0 I 10 |
to the lower electrode. All treatmers wer e carried out for 600 s, varyin

plasma composition was investigated in terms of the morphology, chemical structure, elemental composition,
wettability of the fabrics, as well as the compositiothef plasma phase.

3. Results and Discussions

Argon, oxygen, and chlorine were identified in the plasmih the relative concentration of €bntaining groups
decreasing with increasing argon proportion. The samples treated in plasmas containing 2% Ar exhibited the least alte
in the fiber morphology. The functional groups detect in the fabrics edidkeir identification as polypropylene (PP, white)
and polyester (PE, blue) and indicated that the PP functionalities remained stable after treatment. In contrast, RE& fiber:
more susceptible to modification. Pronounced changes were detected ipdtbehobic (PP) and hydrophilic (PE)
characteristics of the fabrics, which tended to recover over time upon exposure to ambient air. The treatment with 2
proved to be the most effective, preserving fiber integrity while promoting the generatiovefspeities. These findings
suggest that plasma treatment under low argon concentrations is a promising approach for respirator disinfection and
contributing to waste reduction, cost savings, and environmental benefits.
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Fig. 1. Optical emission spectra of the plasmas contain Fig. 2. Secondary electron micrographs of (a) white a
different Ar proportions. (b) blue fabrics exposed to plasmas with different

proportions, along with their respective control samples
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1. Introduction

An increase in sewage sludge production has been observed in many countries, and due to organic pollutants and
metals present in it, the disposal of thisgrgduct of wastewater treatment has become a major issue for environment
conservation [1]Traditional methods mitigate the problem but face operational drawbacks. Contrastingly, thermal plas
operates at high temperatures and energy densities, enhancing condensate volume reduction, and energy recovery by
[2]. In this context, computainal modeling of plasma treatment offers a safe andeffesitive way to parametrize
operating conditions to map optimal windows for syngas generation. This acceleratesogdisigration cycles and
guides scaleip by focusing experimental campaigns be most promising regions of the parameter space. In this work
we conducted a computational study of sewage sludge treatmentiraarDEC t her mal pl asma r ea
and CO) production.

2. Theory

Sewage sludge samples were provided by the Basic Sanitation Company of S&o Paulo State (Sabesp), anc
compositions were determined usingRdy Fluorescence analysis (XRF). From this characterization, the composition
the resulting gaseous phase waadicted usinganesit oi chi ometri c met hod based o
entropy. Different conditions of operation were considered: pyrolysis and gasification with oxygen, air,(Z8%01S),

and steam.

3. Results and Discussions

A graph containing compound concentration curves for each treatment condition was made, as shown in Figure 1. Fi
shows curves for syngas concentration for each condition. The highest syngas production occurs between 1150 an
K in pyrolytic condtions.
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Fig. 1. Concentration curves of the main compounds ¢ Fig. 2. Concentration curves of syngas as a funct
function of temperature for each type of thermal treatm: of temperature for each type of thermal treatment
pyrolysis and gasification with steam, oxygen, and air.
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1. Introduction

Friction stir welding (FSW) has emerged as an alternative to conventional joining processesd$tehigth metal

alloys, offering advantages in material efficiency and-effeictiveness [1]. However, the microstructural changes
inducedby FSWinfluencethemechanicahndcorrosionpropertieof aluminiumalloys.To addresshese issues,

anticorrosive coatings based on niobium pentoxide@¥deposited via the physical vapour deposition (PVD) technique
appear as a promising strategy to mitigate corrosion in the-&8ted regions. This study aifwsunderstanthe
corrosionbehaviourof the2198T8 alloy postFSW (nugget zoné NZ) andevaluatethe protective efficacy of NfDs
coatings.

2. Experimental

The material employed in the development of this study was the 2xxx series aluminium alloy, specifically designated
2198, in the T8 hedteated condition, intended for use in aircraft fuselages. The deposition@f tiim films was
conducted using the PVD techniquetba NZ region asvell as the basmaterial. Global electrochemicanalyses,
includingopencircuit potential(OCP),potentiodynamigolarisatiorcurves(PPc),and electrochemical impedance
spectroscopy (EIS), were conducted in 0.6 mbNacCl solution for the 21988, 2198T8/FSW, and 2198

T8/FSWINBOs specimens. An extensive morphological and structural analysis was carried out before and after the
corrosion tests.

3. Results and Discussions

A comparative analysis of the uncoated samples revealed that NZ exhibited reduced corrosion resistancdatrapared
basematerial. However the Nb,Os coatingproducedisingthe PVD techniquenvasableto delay the appearance of pitting

on the surface of the 2198/FSW alloy in 0.6 mol £ NaCl solution. The results demonstrtiteefficacyof Nb,Os
coatingsn safeguardinghe2198 T8/FSWaluminiumalloy againstaggressive chloridenvironmentstherebyenablinga
moreeffectiveapplicationof innovativejoining techniquesuchasthe FSW process.
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