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Sub-projects
Sub-project

Preparation and chamcterisation of multifundtional surfaces and thin fims
Investigador responsdvel

Project leader

Rul Maro Correla Sibva Vigar

Resumo da actividade dessnvolvida

= Preparakion and characterisation of multifunctional surfaces and this films
The abjecthe of the project is &0 prepase snd characterise mudtifunctional surfaces and Whin Alms for
varicus applications, alming ak establishing fundamental relations botween structure, properties and
Pprocessing parameers. These ralations are compared with madel predictions W uncowver underlying
migchanisme,

Tasks 1 and 2 - Surface and thin fiim preparation and charscterisation

Thin fém preparation

The materlals imeestigated for finctional thin film applizations incliude metal oxides for spinsronic
appfications, photonic materlals for integrated oplics, and wear and corrosion resistant coatings,
Cancerning magnetic oxides for spintronics, |aser-asaisted chemical wapour deposition (LOVD) ang pulssd
fazer deposition (PLDG were ueed to grew thin films of chromium oxide (CrO2/Cr2032) and magnatite & 5
(100) end sapphire substrates, Alsy Co-coped TH)2-anatese films wers depasited by PLD In order bo obialn
& high TC dilute magnetic semicanductor, The fiims were anslysed by XRD, micro-Faman specirascagy,
SEM, AFM, Augor/XPS and RES, Regarding FelD4 films, conversion electron Mdssbauer spectroscopy was
also used. The mslstivity and magnetlc properties of the mast promising samples were measured, The
most proemising resuts weng obtained for magnetite thin films. In fact, & was shewn that pure Fe304 flims
can be depogiied by PLD Bt temperatures & low 85 ~200 9C, This research work has been mndertaken in
chose coflaboration with ICSTH [Landon, LK),
In whak concerns glasses and thin films for nanophotonics and Ineegrated aptics, ailleae glass sctive
opthonl planar waveguides doped with Eri+ lons and &g nanoparticles introduced by different mathods
weare prepared by sol-pel processing, Characterization included visible m-fne, Reman and
photehiminescence spectroscoples, ellipscmetry and BBS (ITH, Portugal). One of the main chjoctives was
to determing the influence of tha sibeer nanoparticles an the Er photoluminescence efficiency. The passibile
application of these waveguldes as chemical oplical ssnsars was examined, One and three-dimensional
photonic bandgap structures were prepared by 20i-gel processing for nanophotonics and Integrated splics,
Special effort was put into the Tabrication of 1-0: Fabry-Perot microcawvities doped with Er3+ and Yo3+ lons
ﬁﬂu characterization of the energy rensfer processes when the active lons were confined In the cavity
BT,
Within an Industrial contract with TERM abrasicn resistant composites based on the Fe-Cr-C-NbC systern
were synthesised by laser cladding and tested for abrasion mesistance. On the other hand, In a predect in
coifabaration with PLASDAN, metastable Al-{Cr, Mo, Kb} alioys and Al-based MM have been crested by
Easer-slloying/ partiche Injection, which werg characterised in terms of microstructure and titalogical
bihawiaur. A varsty of metastable aluminides were identified gnd their defect structure Bnalysed by TEM,
These materials are Intended for appdcation as coatings on Al-alloy rapld manuefactured moulds, 0 order
to enhance their lifetime. Cu nanccomposites, synthesized by mechanical alioying and Lesgr cladding are
being studied as coating materiala, for sealing and thermal management applications
Surface processing
Surface functianalisstion of matals such as aluminum allays and esdl coated galvanized stesl is af prime
tochnological interest. With this objective, Inarganic-organic ybrid Mims based on sllanes were prepaned
bath by Immigrsion and sol-gel processing. These procederes lead to the formaetien of nanostructurabed
self-asgembied mpnolayers of crganofunctional siianes or to the depasitian of nanoparticies oo surfaces
haf imprase the corresian redistance of the pre-trested substrates and paint sdbesion. On lina with Dhls,
special attentian to conrgston resistance of the painted materials was given. Chamcterisatian was
performed by technigues such ss SWET, Scamning Kelvin Prabs; Eleztrochemical Impadance ipsctrascopy,
SEM, TEM, AES/EPS and AFM, The results obisined help to understand fundemental aspects related with
surface functionalisation, performance and durability of the modified surfaces In aggressive ervironments,
Fumndamental studies on the passiaty of metads and alloys were adso carried out, The evaluation of the
semaonducting groperties of the Mims, in comjuncton with their chemical proparmes ked (o the
development of important models that strorgly cantribube o understand protection mechanisms,
Laser-agsisted surface microteuiuring is being investigated as & ool to conbrol prasthesis-body interactions
and drig relesse frorm biomateriale such as hydroxyapatite, Ha-bioglass and Ti-alloys {In collaboration
wiih [MEE). Different types of surface marphaiogy are phserved depending on the processing parameters,
In certain conditions, & columnar topography develops with 3 high spacific surface ama and enhanced drug
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refeage capebility, The use of excimer lasers to drill narrow tunnels In human enamsal snd dentin Lo sccees
Internal carious lesions and the influence of laser processing on the decay of biclogical dental rat=rials

has been investigated boo.
Task 3 Modelling

In this Task @ physico-cormputational model and computer codes that refate tha translent tharmal fiald i &
part bull up by laser freeform manufacturing and solidefication parameters snd microstructure with the
processing parameters s being developed and spplied as a tool far LFFM process optimisation. The model
allows the solidification path and solld-state diffusive and daplecive phase transformations during the
consecutive Reating-copding cycles essociated o track overlapping and their Fmpact on the finol praperties
to ba predicited and residual stresses, dimensional changes and digtortion to be caloulated,
Three-dimendianal phofonic bandgap structures were first modalled by Fansfer mstrix techrigues, which
allewed the simulation of the width and centre wavelength of the stop bands and the aptical cavity mades
ol the projected photonic bandgap structunes.

Indicadores de execugds 2003 Frovicto Raalizado
A - Publcaches
Livros 1 3
Arfigos &m revistas intermacionals 4 &5
2 L]

AFtges ém révistas nacionails
B - Camin
Em congressas clentificos Internacionais
Em congressos cntificos nackonais
C - Reletdrics
D = Organizacdo de semindrios & conferéncias
E - Formpacio Avangads
Tases e Do
Teses de Hestrado
Onitra
F = Maodelas
G - Aplicagles computacionals 0 1
H - Instalagies Plloto
1 - Protdtipos laboratorints
1 - Patentes

Publicaches em 2003
Baooks and chapbers of boolkes

Grundmeier, Guido, Simies, Alda; Encyclopedia of Electrochemistey, Ed. Alien
Bard and H;;luh; Stratmann; Yol4, Corresion and Cide Filrme, pp S00= 566, Wilsy-VCH Verlag GmbH,
Weinhesm, i

Ferra, AC. *Compisitos de Malrlz Metdlica™, in MATERIATS 2000, Ed M.Amaral Fortes & P.1, Ferrelm, IST
press, Lisboa Portugal (pp203-211) IS8N S72-8460:23-3, 2003,

Wiiar, R., Conde, 0., “Tratementos Superficials por Laser®, in MATERIALS 2000, M.A. Fortes and P, Ferreira
{eds. ), IST Press, Lisboa, P, pp. 67-74, 2003,

Lo =T
o

Bl

Fapers In nternational journals

Audebert, ¥., Colago, A., Vitar, R. & Sirkin, H., "Production of glassy metallic layers by laser surfsce
trestment®, Scripta Materialia, United States, 48, 2891-286, (2003).

Colago, K. e Vilar, R, *Davelopment of New Coating Materials using Laser Rapid-aioy-prototyping
Technique®, Materlals Science Farum, Switzerland, 414-415, 57-62, {2003).

Costa, L., Felde, [, Réd, T., Kalar, 2., Colago, R., Viar, B, @ Verd, B., "A Slinplifed Sermi-empirical
Method to sefect the Processing Parameters for Laser Ciad Coatings™, Materials Science Forum,
Switzertand, 414-415, I85-354, (2001,

Hendes, M. e Vilar, B, *Influence of the workdng stmotphen: an the excimer laser ablation of AIZ20D3-THC
ceramics”, Applied Surface Science, Netherlangs, 206, 156 - 208, (200%) ,

Cande, 0., Champeaus, C,, Paramds, M L., Catherinot, &., Vilar, B., *LUV Pulsed Laser Deposition from
AIZOT-TEC Ceramic Composites”, Applled Surface Sclence, Metherlands, 208-209, 533-536, (2603)

Lavrew A, Wikdn A, B., Viler B, Fernandes A,, "Application of lidar in witravickst, vislble and infrared
ranges for arly forest fire detection”, Applied Physics B, United Staces, 78, B7-55, (2003).

Ofiweira, ¥, Wilar, R, "Characterization of Colwmns Grown during KeF Laser Micromichining of AI203-TiC
Ceramics®, Journal of Materials Research, United States, 18, 1123-1130, [2003],

Codagn, B e Vilar, ., "4 model for the abrasive wear of metallic matrix partich-rainforced materials®,
Wear, Swilzerland, 254, 625-634, [(2003].

Calafa, B, & Wiles, B, “Abrasive wesr of metallic matris reinfarced materals”, Wear, Switzeriand, 255,
544-651, {2003).

Dtasevic, M., Colago, R., Ruiz-Navas, E. M., Gordo, E., Vitar, B, “Laser surface tratament of sintered Ma3
high-speed steel diluted with iron”, Materials Scence Forum, Switzeriand, 425-432, 2575-2580, (2003)

Uthiin A.B., Fernandes A., Simdes F., Lewrov A. and Wilar B., "Feasibility of foresi-fire smoke detection by
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reans of lldar measuramants”, International Joumal of Wildland Fire, Australia, 12, 159-155, {2003),

'E-';ar. R, Pires, M., “Leaer Applications in Portugal”; Industrial Laser Solutions, United States, 1%-17 Juby
B3).

Mendes, M., Vilar, R, "[nfluence of the processing parameters on the formation and deposition of partcies
in UV pudsed Enser ablation of AIZ03-TIC ceramics®, Applied Surface Sclence, Nethertands, 217, 149-162,

{2003).

Codaga, P e \ilar, 8., "The us2 of ser rapid-alioy-prototyping for the development of wear resistant Fo-
Cr-0NbE componite materials®, Jousnal of Laser Applications, Undted States, 15, 267-272 {2003).

Montemor, M.F., Ferreira, M.G., Befa, M. da Cunha, Walls, M., Rondot, B.; *Influence of the pH o the
chernical compasition of the oxide fdmg formed on 316L stalnless steel, alioy 600 and alloy 654 in high
[emperature squeous enviromments”, Corrosion NACE, United States, vol.55, n91, p.11, [2003)

Montamar, M. F., Simfes, A.M, P, Ferreira, M. 5. 5., "Chioride- Induced Corrosion On Reinforcing Stael:
From The Fundamantats To The Meniarsation”, Cement and Concrete Composites, England, 25, no 4-5, p,
491, (2003).

Jamd, H, E., Mantermar, M. F.. Bould, R., Shrirf, A, Parreira, M.G. 5., "an electrochemical and anahytieal
approach 1o the Inhiblton mochanism of an aming - sleshol - based corrasion inhibitar for reinforced
eoncrete”, Electrochimica &cta, England, vol. 4823, p. 3509 L (2003}

Castela, AS, Simoes, AM; "An Impetance model for the estemation of water absorption In onganic coatings.
Fart I: A Uinear dielectric mixture equation™ Corrosion Sclengs, England, 45 (B):, 1631-1846(2003)

Casteda, AS, Simaes, AN, “An impedance model for the estimalion of water sbsorption In grganic coatings.
Part IL; A complex eguation of mixture™, Corrosion Science, England, 45 (8):, 1647-1660( 2003)

Bastog, AC, Shmoes, A-M,, ” Effect of uniaxial strain on the protective properties of eoll-coatings *, Progress
in Organic Coatings, Switterland, 46 (3):, 220-227(2003)

Casteln, A%, Simoes, AM, * Water sorption In freestanding PYE Mims by capaciance measurements =,
Frogress in Orpanic Coatings, Switzerfand, 46 [2):,130-134 {2003}

Castala, A%, Simoes, AM, © Assessment of water uptake in coil coatings by eapacitince messurements *,
Frogress in Organic Coalings, Switresland, 46 (1%, $5-81 [2003)

Domingues, L., Fernandes, 1.C.5,, Belo, M, Da Cunha, Farreira, M.G.5., Guarra-Resa, L., “Anodising of Al
202473 In a Mod¥ied Sulphuric Ackd f Baric Acid Bath for Aeronssticsl Applicalions®, Corrosion Sclence,,
England, 45, pp. 149-160 (2003}

Caslela, AL, Simoes, AM, Davies, G, Farraira, MGS, * Westherng of coll-coatings: UV radiation and
therrral effects =, Revista de Metalurgia, Spain, 167-173 Suppl. 5, {2003}

Almeida, Rui M., Marques, Ama C., Fesrard, Maurizio, "Optical nanocomposite planar waveguides doped with
rare-earth and noble matal elements”, 1. Sol-Gel Sel. Technol., Unibed States, 26, B91-696, (2003},

Marques, Ara C., Almeeida, Pul M., Chiasers, Alessandro and Ferrar, Maurizie, "Reversibls
photaleminescence quanching in Brl+-doped silica-titania planar waweguldes prapared by =al-gel®, 1. Non-
Crystaling Sofids, Hetherlonds, 322, 372-377, (2003},

Foates, Luis M., Santos, Luois ., Gongalves, M, Clara and Abmeida, Rui M., “Prepacation and
charsctérizalion of Er-doped Tef)2-based cuyhalide glasses”, J. Non-Crystalline Solids, Metheriands, 324,
150-158&, (2003).

Chiasera, Montagna, Toselia M., C., Gongalves, B.R., Chiapginl, A., Ferrar, M., 2ampedr, L., P2l 5.,
Righimi, G.C., Maontell, A., Foghetti, V., Minotti, A, Almelda, R.M., Margees, A. and Soares, V.,
“ErtiumyYiterbium-activated sSica-titonia planar snd channel waveguides prepared by if-=sputtesing”, Proc.
SPIE, United States, vol, 4390, {2003).

Almelda, Rul M. and Portal, Sablne, “Photenic Bandgap Strisctures by Sol-gal Frocessing ™, Carrent Bpinion
in Sol. State and Mater, 56, United States, 7, 151-157, {2003).

Almpida, R.M. and Fodriguess, A5, "Photonlc Bardgap Materials and Structures by Sal-Gel Processing®, 7,
Non-Crystalline Solids, Notheriangs, 2268327, 405-409, (2003).

Caricata, A.F., Femandez, M, Ferrarl, M., Leggier, G., Marting, M., Mattarelli, M., Montagna, M., Resta,
V., Zampedri, L., Almeida, f.M., Fortes, L., Gongalves, M.C, and Santos, LF,, "Erd+-doped tellurite
waveguites depsaited by excimer laser ablation®, Mater. Sci. Engr, B, Swikzartand, 105, 65-69, (2003),

Tikhomiraw, VK., Seddan, 4.8, Ferrari, M., Montagna, M., Santes, LF. and Almeida, ALM., “The structure
of Erd-+-dopdd oy -Airofide trandparent flass cermmics studied by Raman scattering®, Europhysics Latters,
France, B4, 5329-535, (2003).

Conde, 0., Champesz, C., Parames, M.L., Catherinot, &, Vilar, B, “UV pulsed loser deposition fram
A203-TIC ceramic composites®, Appl. Surface Scl., Nethedands, 208-200, 522, (2003},

Dinesou, G., Oveirs, M.N., Conde, 0., "Emiislon characteristics of the plasma pluma generated during Krf
Rasef abladon of 8 Cra0d target in vacoum®, Appl, Surface Scl., Nethedands, 208-209, 90, (2003},

Conde, O., Hoto, A.G., Gomes, M.JM,, Riecleay, C., Barber, D)., "HETEM and GIXRED studies of CHS
nanocrystals ambedded in AIZO3 Bms preduced by magnetron RE-sputterng®, 1. Crystal Grawtn,
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Netherlands, 247, 371, (2007},

Gedinha MM, Mela LY, Brogueira P, "Atomic force microscopy evidence of patterning urethane/urea
copolymers®, Mat, 5S¢l Eng. C-Bio. 5., Netherdands, 23 (6-8}:, 919-922, (2003)

Meis LV, Brogueira P, "Magnetic dynamic behavior of nanomagnets studied by Magnetic Foree Microscopy
with external field™, Mat. Sci, Eng. C-Bis. 5., Methedands, 23, (8-8];, 935-838, {2003y

Brogueira P, Melo L, “Electrical Farce Microscopy measursments on nancconductors deposited by
electiopulsed SPM°, Mat, Scl. Eng. C-Bi0, 5, 23 (5-8)1, 1103-1106, {2003}

Seduas C, Casalou C, Melo LY, et al., "Subunlis of the chaperonin CCT are assaciated with Tetrahymena
;Tiitmhﬂuﬂ: structures and are involved in cia biogenesis®, Exp. Cell Res., United States, 290 (2):, 303-
1, (2003]

Brogueira ', Mela LV, "Novel nanosized patterning technology based an electropulsed scanning prabe
microscopy®, Mat. Scl. Eng. C-80. 5., Methariands, 23 (1-2):, 77-80, [2003)

Melo LV, Broguedra P, "Fosition-contreied nanodepasition of magnets using an slectropulied scanning
probe microscope®, Mat, Sci. Eng, C-Bie. 5., Netherlands, 23 (1-2):, 263-266, [2003)

Sanguing, P, Nishus, M., Melo, LY., Schwarz, R., Koynoy, 5., Montelro, T., Soares, 1., Alves, H., Mever,
B.E., "Characterisation of Gal Alms Grown on Sapphire by Low-Temperature Cydlic Pulssd Lager
Depaosition / Nitrogen f Plasma®, Solid-State Electronics, Undted States, 47, 555, (2003).

Miehus, M., Sanguing, P., Montsiro, T., Soares, M., Pereira, E., Vieira, M., Koynow, 5., Schwarz, B,
"Ogptical Properties and Transpart in PLD-GaN®, Salid-State Electronics, United States, 47, 569, {2003).

Sanguina, P, ?ﬂu;ul.- M., Mela, L, Schwarz, B, Fedorow, A., Martinho, ,M.G., Soares, M. ., Manteira, T.,
"Photoruminescance Decay In the ps Time Regimie and Structural Properties of Pulsed-Lassr Deposited
Gal®, Physica, B, Netherfands, 340-343C, 457-481, (2003},

Lours, P, Vieirs, M., Fantonl, &, Fernandas, M., Yygranenks, Yu., and Schwarz, Reinhard, * Bas
mm!hd!:fnthi sensititivity in 8 = SiC:H p = i = n devices™, Thin Sold Films, Netherlands, 427, pp. 196-
200, (2003}

Fapers in natlonal journals

Bastos, A.C, Simdes, A.M.P., Ferrelre, M.G.5.; "Corresdo em Ststemas Fré-pintades Deformados por
Estampager = Estudo por Impedancle Electroquimica®, Corresdio & Protecclo de Materials, vol 220}, pp

5-10 Julfago)Set [2003)

Bastos, A.C., Simbes, AM.P.; "Degradaclo de Sisgtemas PMintades Sujeites a Deformacks por Solicitagdo
Linjaial & Banwial”, Corfosdo & Probecio de Matedals, vl 32{4), pp 13-17, Oub/Mos/Dez (2001)

Doménguas, L, Fernandes, 1.C.5., Ferreira, M.G.5,, “Ancdizacio NS0 Poluents de Ligas ge Aluminia®, Cor.
Prot. Mat., 22 (3), pp 18-22, (7003}

Commaiinicatons
In Interneticnal mectings

wilar, ., "Recent Developments in Laser Surface Processing™, Closing Session, V1 Cursa de Clencia &
Engenieria de tn Superficie de los Materlales Metilicos v de la Corrosida, Cantro Nadonal de
fnvestigaciones Metalirgicas (CENIM/CSIC) & Sociedad Espafiols de Materiales (SEMAT], 13-17 January
2003 [imvited]).

Vilar, R., "Materials Design for Laser Freeform Manufactufing®, n Procesdings of VEAPZEY [ntemational
Canference on Advanced Research In Virteal and Rapid Prototyping, Leiria, Partugsl, 1= October 2003,
Eseola Supersar de Tecnologia ¢ Gostlo e Lelria, Leina, 2003, pp. 45-50 (mvited).

Vilar, B, "Rapid Materials Protelyping as a Combinatorial Meterials Science Toal”, in Fernand Margquls {Ed.)
Powder Materials: Current Ressarch and Industrial Applications 11, Proceedings of Materials Science B
Technology 2003 Conference, 9-13 Nevember 2003, Chicago, [Binots, 20003 (invited).

Colago, R, Vilar, R, "Abradive Wesr of Metallic Matriv Reinforced Matedals®, 14th Internationsl Conference
an Year of Mabterials -WOoM 2003, 30th March = 3 Apell 2003, Washinghtan DLC, USA

Costa, L, Colaco, R, REY, T., Deus, A. M, VEar, R., "Modefling of Phase Trensformations in Steel Pars By
Leser Cladding®, Znd International Conference on Thermal Process Modelling and Computer Simytation
(IETPMCS), March 31 - April 1-2 2003, Mancy - France {Société de Mémllurgie et de Mabéraus {SFZM}.

Omasevic, M., Calage, R, Ruiz-Navas, £ M., Gorga, E., \ilar, B, "Laser surface tratarment of sinbered M43
high-spesd steel dilubed with iron”, International Conference an Frocessing and Menufacturing of Advanced
Hnferials - THEAMEC 2003, July 7-11 2003, Universided Carios 111 da Madrid, Legands, Espanha.

Mmaida, A., Carvalho, F, and Vikar, 8., "Microstructure and Wear Behadour of Al-Transitlon Hatal Alloys
Oeveloped by Laser Surface Alloying™, EUROMAT 2003 - Ewrope=an Congress and Exhibition on Advances
Materlals and Processes, SF2M-Sockdtd Francaice do Métallurgle ot Matérieux, DGM-Deutschip Gesallschalt
fur Materialkunde, SYMT-Schweaizerischer Verband fur die MateriaRechnik, 1-5 Seplember 2007, Lawtamne,
Switzerland {aral comumication),

Ferrgifa, . M., Vilar, R, Pina, 1. P., Siiva, i, C. da, Sequeira, A. 0., Marguis, F, D,, "Strocture of Mcrly
Coatings Deposited on Singbe Crystal Turbine Blades by Leser Cladding®, In Fernand Marguis (Ed.) Powder
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Materials: Cirrent Research and Industrial Applications 111, Procesdings of Materials Science & Technology
2003 Conference, 5-12 November 2003, Chicaga, Tilinois, 2003 (Invited),

rlvesra, V., Mendes, M. and Vilar, R, "Column Growth Machanisms during Krf Laser Micromachining of
AIIOE-TIC Seramics”, EUROMAT 2003 - Evropean Congress sad Exhibition on Advanced Material and
Processes, SFIM-Société Frangasise de Métallurgis et Matérieus, DGM -Deutsche Geselischaft fur
Matgrialkunde, SVMT-Schwetrerischer Verband fur die Materatechnik, 15 September 2003, Leusanne,
Switzeriand (oral comamication)

Vilar, R., Carvalba, P, and Colaga, R., "Lessr Cladding Applications te Cambinntorial materiais SciEnce”,
EURDMAT 2003 - European Congress and Exhibdtion on Adwanced Materials and Processes, SFIM-Socists
Frangaise de Métaliurghe &t Matérieus, DGM-Deutsche Geselischaft fur Materialkcunde, SYMT-
Sthweizerischer Yerband fur die Materialtechnik, 1-5 Septemnbaer 2003, Lassanne, Switterlend (omi
enerisnieation).,

Carvalhg, P.A, Hogueira, 1. D, Viler, B, *Precip@ation Modes fn the Co-W System, EURGMAT 2003
European Congress and Exhibiton on Advanced Materials and Processes, SFIM-Société Francaise de
Mitaliurgic et Matdrieux, DEM-Deutsche Gesellschaft fur Materlalunde, SVYMT-Schwaizerischer Yerband
fur die Materialischnik, 1-5 September 2003 {paster).

iColagn, A., Yilar, K., “0n the influsnce of retained austenite on the sbrasive wesr behaviour of laser
surface melted tool sleels” Internations! Conference on Erasive and Abrasive Wear [1, ICEAW 11, 22-25

Septembar 2003, Cambridge, LK (poster),

Famandes, A., Utkin, A., Livrow, A, & Vilar, R, "Classification of Lidar Signake by Commilltes Mathines
Applied to Automatic Porest Fire Detection”, Proceedings of the Seventh Joint Conference on Information
Sclenges, 26 - 30 September 2003, Cary, NC, USA, p.1585-1588,

Cests, L., Colago, R, R&tl, T., Daus, A M., Vitar, B, "Tempering Effects in Steal Parts Produced by
Additive Fabrication Using Laser Powder Depasition”, in Procesdings of VRAPZOOD International Conference
on Advanced Research in Virtusd and Ragid Prototyping, Loiria, Postugal, 1-4 Octeber 2000, Bscala
Supérisr de Teonologla @ Gestdo de Lelria, Leiria, 2003, pp. 249-255.

Colagao, R, Viar R, “Inflvence of the microstrocture on the abrasve wesr behaviour of different laser
processed Fe-Cr-C slioys®, dth Hungerian Conferance and Exhibition on Materials Scienca Testing and
Informeatics, 12-14 October 2003, Balatonfured, Hungary

Costa, L, Colago, ., Felde, I, Deus, A, M., Retl, T., Viler, B.; “Simuolation of phase transformations In
stee! parts produced by laser powder deposition”, 4th Hungarian Conference and Exhibition on Materials
Science Testing and Informatics, 12-14 October 2000, Balatonfured, Hungary,

Eugdnda, 5. & Vilar, A, “Surface textuces in laser processed dentin®, APHYS 2003~ First International
Mesting on Applied Physics, Badajoz, Spain, 14-18 Gctobor 2003,

M. A Finto, L. Cogta, R. Colage, R Vilar, M. €, lerardi, Caracterizacho de revestimentos compdsitos We-
Co depositadas por fushc & taser, Actas do 589 Congresso da Assoclacio Brasiisira de Metalurgia 8
Materlais, 21-24 de Julho de 2001, fio de Janeirp, Brasd, ABHM, 5P, [S5N156-392X, pp. 3421-3430,
J003.

Jamil, H: E., Mantemar, M. F., Bastos, A.C., Boul, R, Shrirl, A., Ferreirs, M.G. S., *The use of arganic
corrasion nkibitofs b eencrete. An approach to tha inhibitien mechanism®, The Bth Intemational
Symposium o Electrachemical Methods In Corrosion Research (EMCR'0Y), Yeermaond, Niguwpor, Bélgies,

Malo 2003,

Ferrelra, M.G.5., Duarte, A, Cabrad, A., Montemar, M., SimBes, A.M., *The potential of sllanes and rare
£arth salts for chromate replazement o0 sluminium alloys snd galvanised steel”, Plenary Lecture, Sth
MACE Latin - Amgrican Regien Corrosion Congrass / Bth Ibero - American Congress of Corrosion and
Protection, Santiago do Chile, Chile, October 2003,

Mantemor, M.F., Correia, F., Mauricio, A, Pigutireda, C., Ferreira, M.G.5., Rangs!, C.M., Barros, L. Aines,
“Assessment of Stene Decey, From the Fundamentals Lo Lhe Case Study”, Key Note Locturg, X¥-CorrosSo
& Impacto Ambiental Sobre os Materials, Jornadas Perservar, Rede ¥VLE, Sakvador, Bahia, Brasil, Agosto
de 20403

Baatos, A, T, Duarte, R G., Cabral, A, Montemor, M.E., Sim3es, &, M., Farreira, B.G,5., “Potential
Abterfiatives to Cr VT - Based Pre-trestments on Aluminium and Galvanlised Steel, Keynobs Lecture, S4th
Annuad ISE Meeting, 5. Pedro, Brasd, Seternbro de 2003,

Mortemor, M. F., Dusrte, B.G., Ferrelra, M.G.5., * Corroshon Perfarmance of & Two Step Pre-Treatment for
Gakvanizad Stoel Based on Lanthamem Nitrate and Sdanes *, European Conlerence an Applications of
Surface and Inferface Analysls = ECASTA'DI, Berlim, Alemanhs, Outrbro de 2003,

Cabral, &.; Montemos, M. F.. Ferairs, M.G.5., Apresentacho por Paster: “Influenee of Treatment Time an
the Composition and Cormasion Behavicur of Bls-[Triethoxysilypropyi] Tetrasulfide on Treated Aluminium
Substrated”, 10th European Conference on Applicatiors of Surface and Interfaca Analysis = ECASIATE,
Berlirm, Alemanha, Qutubro de 2003,

Ferreira, M.G.5., Duarte, R, Cabral, A, Montermor, M.F,, Simdes, &.M,, “The potential of s4anes and rare
earth salts for chromate replacement cn aluminium aloys and galvanised stesl®, S5th NACE Latin-American
Region Corressan Congress / Bth Ihero-Amarican Congress of Corrosion and Profection, Santiage do Chile,

Chile, Outubro de 2003

Farrgica, M.G.5., Montemnes, M.F., Cotrels, F., Mauridh, A, Figueiredo, C., Rangel, C.M_, Barros, Aires, L.,
"Assessment of Limestons Decay. Matural and Laboratory Tesls”. Sth NACE Letin-American Reglan
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Carrgsion Congress / §th Thero-American Congress of Corrosion and Protection, Santiagao do Chile, Chile,
Chatubre de 1003,

Simies, &.M., Bagtos, A.C., “Fosmability of Organic Coatings - an Elsctrochemical Approach =, pressabed
tmn;lnslur«l 2003, Reseanch in Progress Symposium, Sean Diego, USA, 16-20 March 2003 (invited 7
turg

Carmazim, M., Simdes, AM., Mantamaor, F., Belo, M. da Cunha, "Capaciiance Behaviour of Passive Films
af Ferritic @nd Aust=nitic Statnless Steel®, papar 657 presented at the S4th Intesnational Meeting of the
Internalianal Sodaty of Electrochemistry, Sdo Pedra, Sresdl, Augostdi - 5§ September 2003

Simies, A.M., Bastos, A.C., “Formability of Organic Coatings - an Electrochemical Approach” paper 518,
d at the 54th International Megting of the [ntermational Soclety of Electrachernistry, S8o Pedm,

pregents
Braail, dugustdl - 5 Septembar 2003

Simdes, 4 M,, Castela, A5, Ferreira, M.G., Anti-corrosion Behaviour vs. Mechanical Froperties of Organic
Coatings of Orpanic Coatings Measured By EIS, paper pressnted st the European Corrasion Congress,
Budapest, Hungary, 18 Seplember- 2 October, 2003

Bastos, A.C., Simdes, AM., "Comparative Blectrochemical Stindles of Zine Chromate and Zinc Phosphate as
Anticorrosive: Inhibitors fnr iron and Zing®, International Warkshad "Application of Bectrochemical
Technigues to Organic Coatings™, Sintra, Portugal, 22-25 October 2003,

Fina, ., Simbas, Moita, 1., P., Carmezirm, M.0,, “High Speed Steel Toals Wear Chamcterization™ [4th
Internatianal Conference on Wear of Materials, Washington 0.2, (2003).

Ferandes, 1. C. 8., Picclochl, B, S8va, T, Moura @, Belp, M. Da Cunha, Ferrelra, M, G. 5., Fonseca, 1.T.E,,
“FPhotoelectrochamical and Capaciance Studies on Aluminiem Dxide Films®, presented at "EMCRT003®,
Ysermonde - Mguwpoost, Bélgica (May 2003)

Farmandes, 1. C. 5., Piechochl, AL, Sikva, T. Moura g, Belo, M. Oa Cunha, Ferrgira, M., G, 5., Fonseca, LT.E.,
"Assessment af Non-Palluting Anodising PFrocesses for Aleminium 2024 Aoy ®, invilled epnoks lecture
presented st the "Internatonal Symposium on New Trends in Molgcular Electrochemistry - X[ Encontre de
Socedade Portuguesa de Elactroquimics®, Ushoa, Portugal (September 2003)

Ferfsndes, 1. C. 5., Picclochh, B, S#va, T. Moura e, Belo, M, D Cunha, Ferreica, M. G, 5,, Ferreira, 1.8,
Fonseca, LT.E., “Photoelectrochamicai and Capecitance Studies on Aluminiem Creide Films®, presented ot
the “International Symposium oo Mew Trends in Molecular Electrochemistry = XIT Encontro da Sociedade

Portugisesa de Electroquimica®, Lishoa, Portugal (Setembar 2003

Fernandes, ).C.5., "Appication of EIS to Corrosion Studies in Aluminium®, invited keynobs lecturs
presented 2t the symposiom “2003 Sofa Impedance Days®, Sofia, Bulgara (October 2003)

Guedes, M., Ferro, A C. and Ferreira, 1.M.F., "Stabisation of A1203 Agquesus suspensions by quatemany
:.;;_?mwrn Hydrowides®, 11 International Materials Symposium MATERIALS 2003, Coparice, Portugad, April

Rale, A.G., Conde, 0., Gomes, .14, Ricollesu, C., Barber, D.J., "Structural studies by HATEM and

GIXRD of G5 nanccrystals embedded in AI203 films produced by magnetron RF-spultering™, TIT Reawnibo

slh&ﬁm”m - :;nml;lmnmmm com aplicacties em micro & optoelactrdmca (NAND 2003, Masdnd,
L A-28, ;

Sousa, P.M,, Silvestre, A.J, Popowicl, M., Faramdis, ML, Conde, O., "KIF Laser OVD of chromium oxlde by
photodiszociation of CCORE", I Intem, Maner, Symp., Caparica, P, Apnil 14-16, 2003,

Paramds, M.L., Popovicl, M., O., Souss, P, Silvedtre, A )., Conde, Ok, "Iron oxide thin films deposited by
PLD onto S substeates”, [ Intern. Mater. Symp., Caparica, P, April 14-18, 2003,

Popavici, M., Pararmds, ML, da Silva, R.C., Monneresu, 0., Sousa, P., Siivestre, A, Conde, 0., “KrF
pulsed laser deponinan of ehromium owide thin filrms fram CrE021 targets®, 7th Intern, Conf. on Laser
Atéation - COLA'0D, Crete, Gr, Oct. 5-10, 2003

Paramiés, M.L., Popovicl, N., O,, Scusa, P., Sitvestre, AT, Conde, 0., "fron oxide thin Nims grown by
pulsad ser daposition™, Intern. Conf, on Appl. Physics = APhys 2003, Badajer, Sp, Oct. 13-18, 2003,

In national meetings

Finto, M. A, Cesta, L., Colago, R, Vilar, B, lerardi, M. C.; Caracterizacio de revestimentos
WC-Co depositadas por fusdo o kaser, Actas do 58° Congresso da Associacio Brasieira de Metalurmgia e
Matsriais, 21-24 de Juelho dg 2003, Rip de Janeim, Brasil, ABMM, SP, ISSN156-392X, po. 3421-3430,

2003,

Manbmmar, M.F., Correda, F., Meuricia, A., Figueiredo, ., Fermeira, M.G.5., Rangel, C.M,, Barrog L Airea,
“Estuds da Detorioragdo da Pedra de Angd, Expesicio Natural ¢ Ensalos Accleradas”, Jomadas de
Bindeteriarsgio da Materiais do Patrimdnic Cultural, Avairs, Portugal, Abdll de 2003

Santos, LF., Vasooncelos, H.C., Margues, M.1. Barros and Almeida, R.M., "Active Nanocrystals in erbium-
daped ailica-titania sol-gel films®, Materiais 3003, Costa de Caparica, 14-16 do Abril de 2003,
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Relatério Cientifico 2003
[ Pdgina Principal |
[ Refatério Cientifico 2003 ]

Sub-projacta

Sub-project

Structural Materiats: processing, analysis and madedling
Investigader responsivel

Project leader

Liats Manuel Guerra Silva Rosa

Resuino da acthvidade desenvoivida
= 2003 Repart
Sub-Praject: Structursl Materials: processing, analysts and mdediing

Task 1z Cellular Matarals
During 2003, the acthvities developed within Task 1 focussed gn [he following areas:
i) Liguid foams

- Froblems refaled to the anergy of 20 foam clusters,

- Instabilies in 20 and 30 bubble duwstors,

- Shapes of liguid fms/bridges,

= Tensile festing of 30 foams using the Wihelmy balance te abtain force-dispiacemgnt curves_

+ Effect of Platean bordars (trighe filrm junetions) on the equilibrium and rhesiogy of 30 and 3D foams.
= Foam drainage.

2} Celluvlar materiats

- Structural and mechanical characterization of nowvel insulating hybrid asrogel foams.
- Cork quality evalisstian.

- Binxinl tests of cellular materials, including cork.

- Permigability of eork and plagtic stoppers 10 gases.

Task 2: Mulliphase Polymeric Systems and Biopolymers

1) The Nuciear Magmatic Resonance Labaratory and it affected team were involved in he following
activities:

The study of dental polymeric materials, Relevant mechanical and physicochemical praperties of novgl
COMpodite resing were studied, 85 a function of the moncmer campagitien and filler loading, Conventionsd
ithree-steps), seil-priming and seif-stehing dental adhesives wing yalusted using Bauid- and solig-state
NMR technigues and stray-field MRI, in the presence of the solvent component, in arder to obtatn thea
volunetric contraction and fo characterize the more mobile constitsents in the pheto-polymarized
mitersals,

The study of glass-lonomers used in Dentistry, Boresilicate glasses were synthesised and anatyied by 116,
27Al and 295i solid state NMR spectroscopy in order to study the |nfiuance of Cad and AI20O7
Incorporations in the giass strocture (B and Al speciation, reistive cancenlratians of 4-/3-coordmated
boron and &-/6-coordinated aluminiem), Solid state NMR ctudsas and compressive strength tests wera
performed on the glass lonomar cements prepared with the ghass samples. & st of Na-Sr-phosphate glazs
and glass-ceramic samples, with genersl formula WErO{0.55-RINS20 0. A5P 205, were prepared and
analysed by solid state 1P NMR and X-ray powder diffraction in order to obtain Strischural informetion on
the 5ri+ Incorporation

The molecular mability of decanol monaiayers on a NaA zeclite geternal surfsce wis studied by solid-state
1M NMR spectia.

Chromium/zepiite catalysts were studied by 205i NMA MAS spadtrascepy and the mobility In the MEz
range was obfained a5 a function of Cr axidation ssate,

The develogmaent of thearstical models capable of predicting the photo-palyrmerisation behaviour of the
materials under investigation (e.g., degth of cure, degree of conversion and shrinkage), as a functian of
suspending phsde (monomer salution) chemical composition, reinforcement (particutate] gistribution mnd
volume centEnts, and radiation exposure dess.

2} Most of the activity of the Laboratory af Rheology was dedicated to the rhealagy of multiphasic
sysiemy, in particular;

Rheclagy of liquid foams: constitutive equations and its experimantal validation in strang fows,

Rheglogy of asphalt btumen mixtores: 3 new dass of axphalt modifiers based on reactiva polymers was

httpe/fwww, Ect.mm.pt-“actmliﬂﬂﬂdﬁnd:x.nsp‘?ma%&uhj ect=45&pID=1380 23-07-20014
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developed. The new mixlures were tested In different conditions: transient, steady and dynamic tesds,
Both Labaratories wers alsa involved In the charscterization of palyclefins synthasized via metpllocens
Eatalysls, In conperation with colleagues of the ICEMS Catalysis froup.,

Task 3: Ceramic marerials and Composites
The research work in 2003 has covered the following areas:
1} Ceramle matrix compasites and carbon-carbon composites = validation of lest procedures and

assecement of factors that affect the Mit&iurements, namely of best mothods for characterising
reinforcernents [multifilament tows consisting of smpf-gismeter SIC, AIO3 and carbon fibres) and test

methods o determine the fiber/matrix interfaclal frictional shoar stress [using minicompasites); evaluation

of damage in composites through cychic tensile tests; development of statistical madels for the distribution
of sErength data,

2) Ornamental stones — characterisation of stones [micrastructurs and mechanical properties, avaliation
of dynamic best methodologies for assessing the slastic constants of Eranitic rock materials);
characterisation of diamond tools (wear behavioor and mechanical properties]); and study of new stona
processing technalogies using dismond toats, including the optimisation of polishing procesces and
Irvestigating the use of new Inspection technigues for assessing stone surface guallty and study af n=w
dlamand toods for polishing stones,

3} Maternls procesaing by solar furmace - Improvement of the IST solar furnace, that included the
integration of a remote controf in @ Labview environment; evaluation of tests using different hesting and
coaling Cycles inside the reaction chamber; comparson Betwesn the fintéring of consglidated (denso)
ceramic bodies using solar mdiation, and those produced In conventicnal farnaces; and continuation of tha
InvesTajaticn concerning the synthedis raactions under solar radintion, snd characterization of the roaction
producls.

Task 4: Fatigue of materials and composite materiats

1} Dynamic multiaxial lasding of metallic materials, whers new experimants on low cycie fatigue bests
under tenskan and torsion loading on three metallic materials were completed. Simulation of the elegto-
plastic behaviour of thess materials was shedbed using finite glament technlgues,

Z) Fatigue crack growth of thrbon steels undsr varisble ampiitude loading was continued with a special
emphadis on the study of crack dosurg influence on fatigue crack growth, A new Lesting fmethodology was
ntroduced, concaming the stisdy of fatigue erack prowth and crack closwre under vacuum conditions, in
arder to eliminate the oxide Induced oack clogure.

3) The study of the behaviour of the repalr of comoosite materials with patches when subjected to
repeated compresshon leading was concluded,

4] A mew subject related with compesite materisls was Indtigted canctErning the study of mived mode
frivciure analyshs af laminsted composite materdaks. A new i2sting apparatus was designad and preliminary
tests concerning made I f mode 11 Fracture were achigved,

5) A new subect refated with the bending behaviowr of reiforced sandwich beams (with foam o) wis
initiated, where both testing and nite element analysis are carried out, CITerant reinforcements wers
testod and different non-finear theorles were applied In arder to model the bending behaviosr of the
reinfarced sandwich beams.

Task 5: Fatgue and Fracture of Engingering Matarials and Shruchures
Research projects were in progress in 2003:

1} “Fatigue creap of Udinet 720 Li°, BTO/MATD, P 123,

2} “Surface integrity for fatigus e extarssan®, ATO/NATD, P 131,

3] "Improving the fatigue performance of welded stalniess stesis®, ELI ECSC Frogramme, 7210 =
PRIOI/FS.

4) *Fatigue design of exhaust conducts of naval gas turbines®, Portuguese Navy, ICEMS/LEME.

Indicadores de execucio 2003 Previsto Realizado
A = Publlicagles

Lisred 2 A

Arllgos em revistas intermacionals 18 L]

#rtigos emn revistas nacionals i I
8 - Comunicapbes

Em congrassos clentifioos Internacionais 25 |

Em congressos cloniiicos necianals 20 7

C - Relatérios a 10

0 - Drganizacdo de semindrios 8 conferdness H I

E - Farmacdo Avancada
Tesas de Dautocramento 2
Teses de Mestrade 2 o
Outra

F - Maodelos

G = Aplicapies computacionats

H = InstalagBes Péoto

I - Pratétipos laboralariais

} - Patentes L1} 1
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Publicaghes em 2003
Books and ehagters of books
Fortes, M. Amornl and Ferreira, P_}{Eds), "Haterais 2000, IST Press: Lisbon, 2003 (ISBN BT 2-B465-23-1)

Caminteri,A., Freitas, M. and Spagnall A.,{Ed. )*Biaodal/Multiaxial Fatigue and Fracture™, ESIS STP 31,
Elsgvier Pubiishers, Owford, England, 2003(1SBN 0-0B-0a4 1 33-7)

Fidaigo, Alewandrn, Rosa, M. Emilis and Tharce, Laera M., “Hydreohobic siica anrogels undsr gubcritical
conditiong: preparation and characterization”, In; Lopes, T. M., dynir, D, and Aegerter, M, (Fds),
“Emerging Fields in Sol-Gel Science and Technoiogy”, Kiuwer Acadernic Publshers: Boston, 2003 [IS8N 1-
A020-T458-1),

Fortes, M. Amaral, "Materdais celulares®, in: Fortes, M, Amaral and Ferreica, P, 1. [Eda), "Meteriais 20007,
IST Press: Lisbon, 2003 [ISBN $72-8469-23-3).

Raosa, M. Emilia, *Madeira ¢ cortica™, int Fortes, M. Amaral and Ferreira, P, 1. (Eds), "Materials 20067, 15T
Press: Liabon, 2003 (ISAN 977-8465-23-3],

Santos LLT., Ui B, Freitas M. de and Trigo T., “Fatigee Assessment of Mechanical Componsnts Undar
Cormiplex Multiasial Loading”, in Biaxial/Midtiaxial Fatigue and Fracture ESIS 5TF 31, PR 463-4B2, (2003},

Romeirg, F., Frefas, M. de and Pommier, 5., *Effect of Overloads and Underioads on Fatigue Crack Geowlh
and Interaction EMecis™, ASTH STP 1431, in: Fatigue Testing and Analysis undar Varlable Aamplitude
Loading {2003},

Papers b International journals

Domingdues L, Fernandes JCS, Belo MO, Ferrgira MGS, Guerra Rosa L, “Anodising of &2 2074-T3 in a
medified sulphuric acidybore scid bath for seronautical applications”, Corrasion Sgience, England, Vol.
45145-160, no_1, (2003},

Caw, 5. 3., Vaz, M. Félima and Wealrg, 0., "Topological changess in & two-dimensional foam cluster”,,
Eucapean Physical Journal E, France, 11, 28-35, (2003)

Cox, 5. 1., Graner, F., Va2, M, Fdtima, Monnereaux-FRiet, C. and Pitees, M. *Minimal perémeter for N
Hentical bubblos in two dimensiong: calcufations and simalations®, Phifasophicel Magazine, England, 83
{11}, 1393-1406, (2003,

de los Sanios, F., Taswmkevych, M., Tavarss, 1, M, and Teixesirs, P. I, C., “Daposition of magnetic particles. ;
B computer simulation study®, Journal of Physics: Condensed Matter, England, 15, S1261.5 1304, [2D03).

Fidalgo, Alexandra, Rosa, M, Emilla and Jiharco, Laurd M., “Chemical Control of Highly Pompus Sillica
Xerogels: Physical Properties snd Morphology™, Chefmilglry of Materals, United States 15, 2186-2192,
(2003},

Fortes, M. A and Yaz, M. Fatima, “Unsual properties of foams at low pressures”, Joumal of Callold and
Inzerface Science, United Skates, 266, 202-207, (2007,

Fortes, M. A, and Taixeira, P. . €., "Bubble size-topoiogy correlations | two-demensional foatrs dertned
from surfacg energy minimisation®, Journal of Physics &: Mathematicsl snd Ganeral, England, 38, 5161-

5173, (2003).

Vaz, M, Fitima and Fortes, M. A, "Instablities in foam clusters related bo the pressure in the bubbles™,
Ewropean Physical Jowrnal E, France, 11, 95-97, {1003},

Freitas, M. de, Reis, L, and Li, B, “Evaluation of Small Crack Growth Modals for Motched Specimien Linder
AxialTorsansl Fatigue Loading”, Facta Universitatis, Sories HMechanics, Automatie Control and Robotics,
Fpaciat Issue! Fracture and Damage Mechanics, Yugoslavia, Vol, 3, No 13, pp 657-670, (2003].

Silva, A e Freitas, M. de, “Mixed-mode Delamination Growth of Laminas Compasites by using Thres-
dimensional Finite Elament Modelling™, Fatigue and Fracturg of Enginesring Materals and Structures,
England, Valume 26, [ssuve & pp 543-550, (2043),

Fonte, M. da, Rameiro, F., Freitas, M. de, Stanzl-Tschegn, 5.6, Tschegg, EE, and Vasudevan, &K, "The
EMfect of Micrastructure and Environment on Fatigue Crack Grawth in 70499 Aluminium Alloy at Hagates
=Aress Ratios”, International Journsl of Fatigus, England, Volume 25, Mo 9-11 pp 1205-1316 (2003},

Levin, Peter B, Copta, Silvia M. B, Nunes, Teresa G., Ferreira, Visirs, Lui F., Iherco, Ladra M. Bnd Rega,
Ana M. B, "Hinetics of Triplet-Triphot Annihilation of Tetraphenylporabyrin in Liguid and Frozen Fiims of
Decanod on the External Surface of Zealte. Fast Probe Diffusion i Monalayers and Polperystals™, 1,
Physical Chemnistry &, United States, 107: 328-336 [2000),

Zhang, ¥., Matos, 1., Lemas, MAN.Q.A,, Frelre, Filipe, Nunes, Tersss iG,, Rego, A.M, Botefhs do,
Henrigues, LT, Fanseca, 1. F., Marques, M.M., Lomos, F. "Ethylene Polymerization over Transition Metals
Supported Catelyste. 3- Chromium on Zeokbe, Sitica and Chercoal; Characterization and Activity Stisdies™,
). Pofymer Science Pal Cham 41, United Statas, I768-3Ta0{2003].

Derby, B and Reis, M., "Inkjet printing of highly leaded partioutate suspermans.”, Materials Research
Society Bulietin, United Stabes, 78: B15-810, Mo (3003),

Rets, M., Ainsley, C., and Derby, B, "Digital microfabricalion of coramic COMPONENa.®, American Coramic
Society Bulletin B2, Unibed Stakes, 3101-9106, Sept.{2003),
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Rais N., "Novel eollpgen scaffalds with predefined internal monphalogy made by sobd freeform
fabrication.®, Biomaterials 24, England, 1487-1467, April( 2003},

Smith, P, 1., 5achios, E., McDonald, 5., Reis, N, Derby, B., Mummery, P. M., Cremuszka, 1. T.,
“Characterisation of collagen scaffolds using w-ray microtomagraphy ", Materlals Research Sockety
Symposium Proceedings, United States, Vel, 758 - Rapid Protatyping Technalogies: i31-186,{2003],

achics, E., Aels, N., Ainsiey, C., Derby, B., and Caermuszia, 1. T "A process o meke collagen scaffolds
with an artificial circulatory System wsing repid prototyping”, Materals Resparch Society Symiposium
Proceedings, United States, Vol, 758 - Bapid Protofyping Technologhes: 187-1832 {2003),

Martima, R, Infante, V., Bramcs, C.M., *A Fracture Mechanics Analysis of the fatigue behavior of crucifarm
|oints of duplex stainless steel”, Fat. Fract, Eng. Mat. Struct, England, 26, Toi-810, (2003},

Eranco, M., Infante, V., Brito, &.5., Morgada, T., A fallure pnalysis study of cast steel rallway couplings
used for coal transportation®, Eng. Fall. Anal., England, 10, PR 475 = 489, (2003),

Fapars in national journals

Guerra Rosa L, "Rochas Ornamentals & Dimenslonals: Quals a8 racSes qua levem & sus caracterizagBo?*,
Revista Rochas & Equipamentos, 6-10, n2 72, (2003).

Communical s
In intesnational meetings

Arnaral PM, Guerra Rosa L Crur Fernandes ), *Experimental evalustion of Dynamic Test Methodologies for
gssessing the Elastic Constants of Granitic Rock Materinls” Proc. MATERIAIS 2003, T International
Matarials Sympoaiom, 14-16 April 2003, Caparica, Portisgal, 5100,

Anjinha CA, Guerra Rosa L, Crue Fernandes 1, Amaral PM, "Evaluation of the Diamaond Tool BehEviour for
Cutting Stone Materals®, Proc. MATERIATS 2003, 1T Intermational Materisk Sympoasium, 14-16 April 2003,

Caparica, Partugal, p 10z,

Guerra Rosa L, Figuelrede 1, Anfinha CA, *Statisticsl Evaluation of the adequacy of a Mixture of Two
Weibull Distributions {0 model Strength and Fracture-Strain of Ceramic and Carbon Fibrea™, Proc,
MATERIAIS 2003, I International Materials Symposium, 14-16 Apeil 2003, Caparica, Portugal, p.243,

Guerra Rosa L, "Rochas Ornementsis & Dimensbonsss; Quals as razles que levam & sus carscterzacior,
Prac. International Congress on Natural Store - Architecture and Caregtruction, FIL, Lisbon, B-% Moy,
2003, 6 pp.

Srnith ML, Midha 5, Smith LN, Ollveirs C1, Amaral PM, Cruz Fernandes 1, Anjinhe CA, Guerrs Rosa L,
"Developmant of Machine Vision Systerms for Guality Inspection of Pobghed Stones™, Proc. Internatiansl
Congress on Natural Stone - Architecture and Construction, FIL, Lishon, B-3 May, 2003, 13 pp,

Casiro Anfunies §, Antunes 50, Guerra Rosa L, Anjinhs CA, “Andlise do Assinaturas de Corte para
Qptimizacdo do Processo oo Serragem em Miquinas-Ferramanta Mono @ Multilmina®, Proc, V Congressa
Interpacional da Pedra Natiural do Alentajo, Vila Vigeas, 10 & 11 Outubro de 2007, od, . M. Vila Vigosa
(2003), 7 pp.

Fortes, M. A., Rosa, M, Emilia and Afonso, L., *Tensile tosting and disiccation gitde in 30 Bruid foams=, 11
International Materials Symposium - Materiais 2009, Fecublade de Cl&ndias g Tocnolagla da Universidads

Mowva de Lisboa, Compus da Caparica - Portugal, April 2003,

Matos, M. 1., Vaz, M, Fitima, Fernandes, 1. Cruz and ORiveira, F. A, *Structure of cellulsr cordiariie
foame”, 1 International Matorials Symposium -« Materiais 2003, Faculdade de Cincias & Tecniologia da
Universidade Nava de Lishoa, Camipus da Caparica - Portugal, April 2003,

Qirvgira, F. A, Dins, 5., Vaz, M. Fitima and Fernandes, J. Cruz, "Crushing bahavioor of celiuiar cardieritn
foams®, I International Materials Symposium - Materiais 2003, Faculdada de Cikncias & Teonolopis da
Universaiade Mova de Lishoa, Campus da Caparica - Partugal, April 2003,

Rosa, M. Emilia, Green, Vicky and Poctes, M. A., "Torsion and blaxial Lesks of cork®, 11 Intermatianal
Materials Symposium - Materinis 2003, Faculdade de Clfnclas & Tecnolagia da Universidede Nova de
Lishos, Campis da Caparics - Portugal, Aanl 2001,

Tetoeira, P, I, C., Fortes, M. A. and Graner, F., "Suifacs energy minimisation In two-gimensional celhular
systema”, °, I Internationsl Materals Sympesivm - Materiats 2003, Faculdade de Citncias & Tacnologla de
Universidade Nova de Usbes, Compis da Caparica - Portugal, Agell 2003,

Vaz, M, Fatima end Fortes, M. A, *Minimum surface energy of soif-assembied two-demensional cells af
equel area”, 1 International Materials Symiposium - Materizis 2003, Faculdade de Cidnclas & Tecnalogia da
Liniversidade Nowa de Lisboa, Campus da Caparkes - Portugal, April 2003,

liharco, Laura M., Fidalgo, Slexandra, Martinhg, 3, . G., Farnha, 1, P, and Rosa, M. Emillia, “"Highty porows
fyberidl sllica/latex werogets dried st amblent pression”. Sal-Gol J003, Sydney - Austrilia, August 2003,

Telxelra, £. [, C., Barmes, F. ond Cleaver, 0. 1., "Syrmmetric allgnment af the nematie matriz betweon
close penetrable collcidal particles”, ESF Explorstory Workshop on Nernatic Colloids, Bled - Slavenia,
August H3

Fortes, M. A, Teizelra, P, T, C, and Vaz, M, F., *“Distribution of fim aricntations In free bubbie dusters™,
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Eth Ibero-Amesican Werkshap on Complex Fluids and Applications, Lisbon - Portugal, September 2003,

Fertes, M, A. and Vaz, M. Fitima, "Self-assembly of identical 20 bubbles: Wentification of cluster of
w:wyzm;. 1ith Internationsl Conference on Surfece and Collodd Science, Faz da lguagu - Brazil,
mber ‘

Rosa, M. Emilia, Aforso, L and Fortes, M. A., “Tension tests of Tguld foams®, APRC 2003 - Annual
European Rheology Conference 2003, Universidade do Minko, Gulmarles - Portugal, September 2003,

Heis, L., L, B. and Freites, M. de, "Multiaxial Fatiges Testing and Analysis of Matallic Materinls, X
Encuentrs &8l Grupo Espafiol de Fractura, Benicessim, Marge, Espanha, publicado em Anales e Mechnica
de |a Fractura, Ndmagrg 20, pp.462-457, Afio 2003,

R, L., LI, B, and Freltas, Manuel de, *Blaxial Low-cycle Fatigue for Proportions! and Mon-proportional
Loading Patns®, Fulth International Conference on Low-Cycle Fatigwe; LCFS, Berlimn, Alemanha, 8-11 da
Satermbes (2003},

Fraitad, M. de, Reig, L., Laite M. and L, B., "Effacts of the Non-propartional Loading Fath on the Fatlgue
Crack Path, *, Proceedings of the Intemnstional Confarence on Fatigue Crack Path, September 18-20,

Farma, Italla, [2003).

spactroscopic Investigation of the Filler-londing Effects on & Dimethacrylate Copolymer
Photopolyrmerization”, 32nd Annual Meating & Exibition of the Americon Association for Dental Research,

San Antonia (Texes, EUA), 12-15 Marga {2003)

Diege, A.C. - "Interconversion between Bocronaus and isothermal dynamic mechanical experments in
pulmr:".:mmmmum Warkshap on Advances in Experimental Mechanics, Portorog {Sloventa), 10-
16 Agosto =

Huncs, T, G, Ceballos, L., Dsério, R. ¢ Toledano, M. -"Spatialiy- Resolved and Spectroscopic Studiss on
Corternporary Dental Adhesives®, Il Encontrs Luse-Brasileiro de RMN, Livio de Resumos O20-M5, Sintra
[Portugall, 23-26 Setembra (2003).

Déago, AC., Barbosa, T. ="The effect of pre-shear In the viscorlastic material functions of triblock
apofymers”, Materials-2003 - 11 Internationzl Materials Symposium, Almads (P, 14-16 Abrdl 2003,

PFires, Ricarda A, , Nuses, Teress G, Hawkes, Geoffrey E. & Abrabhams, Isaac ®1H - 19F Stray-field magnstic
rEsonancE Imaging studies of 8 commertial glass lonomer cement”, - 1X Encontro de Usudrios da RMN, Rio
de Taneiro (Bresil), Maia (2003).

Smith, P, Wallwork, A, Reis, N. and Derby, B., "Measured Anisotropy of Alumina Campanents Produced
by Diract Tnk-Jet Printing”, 8th European Ceramic Society Conference, Tstambul, Jun, 2003,

Dioga, AL, Siva, A.C. “Assessing the recyclability of high-density polyethylens (blow miouiding grade) by
use of nwterdivnal viscosity end dynamic shear data”, EPF-03 Europolymar Congress, Stackhalm {Suecia),
43-27 kinhg 2003.

Nunes, Teresa G, Polido, M., Amorim, A, Nunes, 5. Tol=dano, M,, *Liquid- and Solid-State Multinucigar
Magnetic Redonance Studies an the Interaction of Self-Eiching Adhestves with Radicidar and Coronal
Dentin”, 815t General session of the TADR, 25-28 Junho 3003, Gotebong [Sudcia), Journsl of Dental
Aesearch, B2, Abstract 1438 {2003).

Pereira, 5.G., Nunes, T.G., Kalachandra, 5, | "Nuclear Magnetic Besonance Studiss an Shrinkage and

Maolecubar Motion of Movel Resins Containing Fluarina”,
Blst Genaral session of the IADR, 25-28 Junho 2003, Goteborg ( Swécia), Journal of Dental Ressarch, 82,

Abstract 1454 (2003).

Diogs, A.C. - "Liguid foams in non-steady Mows™, 1st Annual European Rheology Conference 2003,
Guimardes, 11-13 Setembro 2003,

Allal, Ahmed, Marin, G., Vefho, A, Diego, A.C., "Relztionship between the micro-stricture and the glass
ternperature bransition”, 15t Annual Europesn Rheology Conference 2003, Guimarses, 11-13 Setembro
brlafaf

Nawarrg, F.l., Martinez-Boza, F., Partal, P., Galleges, C,, Bardado, 1.C., Dlogo, A.C., “Influpnce af
temperature on the rheclagical behaviaur of polyurethsne modifisd btumens®, 15t Annual Edropesan
Rheclagy Conference 2003, Guimardes, 11-13 Setembro 2603,

Perelra, Soaia G, Aeis, Runo e Munes, Teresa G.,"The Photopolymanzation of Dertal Monomers studied In
Ellu by LM Stray-Field MRI7, 1T Enconteo Luso-Brasileimo de BMN, Lives de Bespmos M2 - PSS, Sintra
[Portugel), 23-26 Setembro (2003).

Pires, Ricarda A., Abrahams, 1., Nunes, T. G, & Hawkes, G, E. = *Borosilicote Glassses as Polential Mabarials
For Cement Formation®, 1T Encentra Lise-Brasileing dg AMN, Livro de Resumes MS - P57, Sintra
{Portugall, 23-26 Seternbro (2003),

Fires, Ricardo A., Abrahams, [., Nunes, T, G. & Hawkes, G. E, - "31F nuclear magnetic resonance study of
Na-Er-phosphate glass-ceramics™, 16th Infarnational Symposivm on Ceramics in Medicine, Bioceramics,
Forto, 6-9 Novembra (2003},

Saunders, R, Derby, B, Gough, 1., and Reis, N., "Ink-3et Printing of Human Ceils”, Materials Res=arch
Sochely Fall Mecting - Archiecture and Applcation of Biomaterials ard Baomalacular Materials, Boston,
MNew. 2007,
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Branco, C-M., V. Infente, B Bapiista, *Fatigue bebavior of weldesd joints with cracks reppired by harmmer
peening”, Doc. XIII - 1992-03, 56th Meating of the Internaticnal institute af Welding, Remania, Bucarest,

Jisly 2003,

Eranco, C.M., V. Infante, "Economic study on fatigue desian of the effect of Rammer peening treatrment in
welded joints®, Doc. XIIL, 1996-03; ¥v 1147-03, 56th Mesting of the International Institgte af Welding,
Bucarest, Romania, July 2003,

In national meetings

Sikem, A, & Freitas, M. de, Ertimativa de Canstantes Eldsticas de Compisitos Larminadas Hibridos™,
Comunicagdo apresentada no VIT Congresso de Mecinizs Aplicade e Computsckonal, Universidade de
Evara, 14 & 16 Abril de 2003,

Freitas, M, de, Reis, L. e LI, B,, "Simiflagic do Compartamenta em Fadigs em Carregamentos Blaxiais™
E:(nuh:a-u-ln apres=ntada po VII Congredsa de Mecdnics fplicada e Computacipnal. Universidade de
@, 14 @ 16 Abrl de 2003,

Travassos, )., Dimitrovowd, Z. and Leite, A, "ConcepcBo de Estruturas Complexes®, ComunicagEo
dpresentada no VIT Congresso de Macdnica Aplicada e Computacional. Unlversidadg da Evara, 14 a 18

Abcil de 2003,

Travassos, ) and Vieitas, M., "Produglo @ GestBs de Documentsclio Técnica®, ComunicagSo apresentada no
VI Congresso Ihero-Anericang de Engenharia Mecnica, CIBEMS. Universidade de Colmbra, 15-18 de
Uutubra de F003. Publicads pela UC nos anais da conferéncis, p, 1025 & 1030,

Travassas, 1., Miguel Severn, Pauls Caldeira p Lise Rodrigees *Simulacio de Impacto Balktics Recorrends
a Hydrocedes®. Comunicagia apresentada nas Jas Jornadas Politéonicas de Engenharia Mecinica,
IPLeIPSAISEC, ISEC, 19 8 20 de Movembro de 2007,

Sebastifio, A., Santana, 0., Dioge, A.C., "Preparaco & caracterizagio de filmes de LLOPE/PPr™, Dia
Mundial dos Materiaia 2007, Lisbaa, 5 Novembira 2003,

Leitda, 7.V, Sanchez, M.5., Diogo, A.C., "Preparagio & caracterizacio de compostos de palistiienc o
serradura”, Dia Mundial dos Materiais 2003, Lishoa, 5 Novernbro 3003,
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Sub-prajects

Sub-project

FURCTIONAL MATERIALS 1N ADVANCED CHEMICAL PROCESSES
Investigador respansivel

Project leader

Mara Norberta NMeves Cormela Finha

Resumo da ll:ﬂ;.:idl-d-l desenvolvida
Summary of the 2003 activity report

The synthesls and characterization of functional materials - catalysts, membranes and glectrodes - and
their applications in advanced Chemical /' Electrochemical Processes hawve been carried out, according ko
the tri-2nnueal planning 2003 - 3005 of the project, in three main directions:

1. CATALYTEC REACTION PROCESSES
L.1 = Caladytic Funtionasgation of Light Afkanas

The oxigative dehydrogenation of i-butane @ scbutens, a valuable chemical IntermadEiate with important
industrinl apphcations, was studied sver silica supparted nicks] malybdetes by ¥AD, termperature
programmed reduction, TEM, SEM, temperatere programmed desarption and actiity tests,

1.2 - Sedechive Oxidaton of Ofefine over Mboed Oxideas

Correlation and nterpretalion of experimental data on the synergy effects between & and g phases of
bismuth molybdates in the selective oxidation of 1 -butens.

1..3 - Pofymevization and Technology of Polymerisation of Dlefing ower Mettalocenic Catabysts

Studies on the trancition metsl catalyzed copolymerization of vinyl based momnomers. Developrment of
novel spplications for woste products croft paper industry dervathees: 3, 7-demethylocta- 1, 6-diene and

5, 7-dimethylocta-1 S-diene. Development of new supported metalipopne systems to be uged In
etfiylens/diens cophymerisation. Development of noved functionsl palymeric materals. Correlation studies
of comiposition and properties.

I.2 » Hydrotreatment of Patrolewm Distillates over Cobalt and Nickel Molybdates

The deep and ulra-deep hydrodesulfurization of thiophene, benzothlophene and 4,6 -
dimethyldibenzotniophene waa studied over industrinl cobalt - nickel mobybdate catabyats in & joint project
with the porfuguess petralaum company Petrogal.

1.5 - Selectve Catalytic Owidations of Methanol and Exhanal

Freparation af super acig Zr-W catphysts using novel technigiees, Systematic physical-chemical

characterization of the prepared catalysis. Testing of such catalysis with the oxidetive dehydrogenation of
pthanod. Test of the same catalysts o8 SUpparts for the deposition of MoD3 that exhibited #n such
clrcumstances vty Interesting performancas for (he exidation of ethans! o acetaidehyde. Préparation and
characterization of Zr-Ce and Ti-Ce mived axide catalysis.

2. Membranes and Membrane Separations and Processes(MSP)
2.1 Preparation, functionalization and characterization of polymeric membranes

Bi-=aft segment urethane/urea membranes were synthesized with soft segments of
Polypropylene/Folyvbutadiene [FU/PBDD) and Polypropylene/ Folydimethylsiloxane [FU/PODMS].Tha
PUYPBDD membranes werg extensiealy characterised through Infrased Spectroscopy in Atenuated Total
Reflectanoe made (ATR-FTIR) . Posiiran Annihilatian Spectraoscopy(PALSHoodlaborathan with PCEMS
Coirmbra) and Scanning (SEM) and Trarsmission Blectron Microscopy [TEM). The ATR-FTIR and PALS
redults led (o bwo publications - Macromadecules, 36, 4195 (2003); Aadiation Fhysics and
Chemistry 58 373(2003). Hand/soft/soflt segment phase scparation was correlated to gas permeation
Propernes

The membranes weng (estid Ffor gas permaation and for Bio and Hemo-compatBiiicy far their appication in
extrp-corpedal biood oxigenators |
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Surface charge propertles and a-patencial of commercisl membranes were Investigated. Preparation of
cellulpse acetate membranes with cantrol of pore sles was carried out and their permeation performance
Investigated.

fow structures and mass t:lnnﬂur In proten (ysezyme]/salt] NaCT)/ water systems. They arg reported in
l'n':; pubdications(one subimitted and ancther |n Preparation) and In @ communication to an inbernational
preEss,

£ 3.Developmenl of Mémbrane Hybrid Processes
Integration of UFSNF in drinking water production (feur communications to ntermational meatings
[Germany, Spain, Ttaky) and two articles submitted far pubdication).

Wing clarification and tartaric stabilization wers imvestigated leading to a PRD Thesi: * Optimizatian of
Membrane - Based Processes for Wine Clarification gnd Tartaric Stabillzation. Infusnce of the
MacrarmolecularTonic Composition”, Fernando Gongatves, Instituta Superior Técnica, Universidade Téenica
de Lisboa, Novernber 12, 2003( #rémig CUF - mengso honresal; three publications{ Journal of Food
Enginearing, 59, 229(3003); Carbahydrate Polymaers 53, 297(2001): Carbohydrate Polyrmers, 53, 1{2003},
bwo comimiinications b international congresses {Spain, Framge ).
F-muundmn-wnnmmmmmmm: pabent,

UFYNF for Cheese Whey Recovery led to the submission of & publication and to a commmunicabian in an
international Congress (Spain} and ancther in & national meaeting.

Protein Recovery from Fish Meal Wastewalsrs by Witrafiitration
Desalination of Brackich Waler by Beverse Osmosis
Downstream Processing of Fermentation Broths for the Optimiration of the Isolatien of Antibakics

1. Electrochemistry of Materials

During the peried of 2003 we pursued studies of PEMFC and AFC Eystems. We were particularly congerned
with the development of mischmetal-based hydrogen storage electrode alloys (H5A}, The electrochemical
propariies of PEMFC MEA using diferently prapared HAS M1 Nil.E5C00.BSAI0. TMA0, 3 allovs as anods
electrocatalysts instead of PLC alloys were studied, and the meterials were developed. Different surfacs
treatmants were imvestigated and the electrochermical and elsctrocatalytic properties of the HAS slectrodes
wers characterized

%
E

Indicadares de execucio 2003
A = Publicapies
Livros
Artigos em rovistas intermackonals
Artigos em revistas naclongis
B - CofunicacBes
Em congressos cientificos internacionals
Em congressos cientificos nacicnals
C = Redatdirios
D - Drgenizacdo de semindrios & conferBncias
E - Fermagho A
Teses de Douteramento
Teses de Mastrado
Oitra
F - Modelcs
G - Aplicaclies computacionais
H - Instalacfies Pilato
1 - Probitipes Inboratoriais
1 - Fatenles

Publicagles em 2003
Baoks and chapters of books

Finho, M. M. de, Quedroz, Denise, Costa, Ana Fita,*Membranas Poliméricas® in Quibmics de Polimeras,
Scciedade Portuguosa de Quimica, Caoimbra, Imprensa da Universidades.

Sequelra, C.A.C. {ed.), *High Temperature Corresian®, in Moften Enlts Trans Tech Fublications, Ustion-
Lerich, H3,
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Papers in international journals

Geraldes, V., Semido, V. and M, N, de Pinha *Hydrodynamics and Concentration polarization in NF/RO
spiral-wound modules with ladder-type spacers®, Desalination, Notherlandd, 157, 195-402, (2003)

Gongahves, Fernands, Fernandes, Cristing, Santog, Paule Camelra das, Pinhs, M, N, de, *Wine Tartanc
Stabilization by Electrodialysis and s Assessment by the Saturation Temperature”, Jaurnal of Food
Engineering, England, 59, 229-235, {2001),

Sarbu, Andrel, Gongblves, Femando, Pinha, M, M. da, "DaL spelts wylan molecular mass estimation by size
exclusion chromatography®, Carbohydrate Polymers, England, 53, 297-304, (2003)

E’um.- wml' mmmr ﬂmM| F‘Inhug M. N, |H|l -W I-nlﬂﬂﬂ;f andative ﬂq!‘ﬂﬂﬂﬂ H"*'m
®ytan®, Carbohydrate Polymers; England, 53, 1-8, (20035
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Marques, M.F. Farreira, Gif, €, Lopes, Gorda, P.M., Hajcsos, Zs., Lima, AP, de,Queiros, 0.9, Finha, M_N.,
de; "Free-Volume Studies in Polyursthane Membranes by Positron Annihilation Spectrescopy®, Radiation
Physics and Chemistry, England, &8, 573-576,(2003)

Queiroz, D.P,, Dias, C., Pinko, M. N, d&: "ATR-FTIR studies of polyprapyiens oxide/polybutadiens bi-sof
regment urethane/urea membranes”, Macromolecules, United States, 35, 4205-4200, (2003}

Dolatichani, M., Cramall, H., Defficwn:; A, Santas, 1. M,, Ribeira, M, Rosdria, Bordada, 1., “Functiompalisstion
of polycda-fins: Grafting of phenol groups on olefings, 7- dimethylocta-1, 6-dieng ooolymers®, Macramal,
Chem Phys., Germany, 204, 1889-1897, [2003)

Soares, Ara Paula Vigira, Dimitrov, Lubjomir Dimitrav, Dlviedre, Maris Margaride Corte - Real de, Hilaire,
Lioned, Partels, Manogl Farinha, Grasselfl, Robert Karl, *Synergy effects between b and g phases of
bismuth malyboates in the s=iective catalytic oxidation of 1-Bustena™, Appl. Cabal, A: Gengral, Hetheriands,
253, 191-200, (2003)

Saares, Ana Faula Vielrs, Porteia, Manus! Farinha, Kisnnemann, Abain, Hilaire, LEaned, *Machanksm of
deactivation of ran-malybdate catalysts prepared by coprecipitalion and god-gel techniques in methanol b
formaldehyde axidation”, Cherm, Eng. 5cl., United States, 58, 1915-13232, {2003},

Zavoiana, Rodica, Dias, Ana Paula Vielra Soares, Urda, Adriana, *Infheents modificars cu B, i, 5i Tl asupra
parasedectivitatii zeciulul H-25M-57, Rev. Chim., [Bucuresti), Romania, 54(5], ALA-423, [F003),

Song, M., Chen, f,, Segueira, CA.C., Zhang, 2., Lel, Y., Wang, Qi " Microstructumal evolution of body-
Centered cUbiC structure related Ti-Zr-M phasas In pon-stoichiometric Zr-bagad EZF-TMA=V-Hi hydride
electrode afloys”, Journal Material Ressarch, United States, 18 [1) 37-44 (3003).

Chen, Y., Sequelty, CAC., Chen, C, Wang, ¥., Wang, 2" Matal hydride beds and hydrogen supply tanks
a5 minitype PEMFC hydrogen sowrces”, Int, ), Hydragen Energy. England, 28, 339-333 {2803},

Chen, Y., Sequeira, C.A,C., Chen, C., Wang, 0., “Electrochemical propérties of the ball-mitied
Lal.BCa0.2MOI4NI3 + x wi¥h Ni composites (x=0, 50, 100 and 200) "

1. Alloy Comg., Switzerland, 354, 120 (2003},

Sequelra, C.A.C., "Fundamentals of molten salt corrozion "y Malten &kt Forum, Switzerland, 7, 3-40 (2003}

Sequeirn, C.A,C., “Electrochomistry of cornosian in molten salts", Molten Sait Fonum, Switzerdand,7, 41-59
(2003

Sequeira, CAC., "Mot comosion in gas burbings”, Molten Salt Forurm, Switzerand,?, 85-104 (2003}

Sequuira, C.A.C., “Fireside cesroslon in boikars and waste Incinerators®, Molten Sat Forum, Switzerand, 7,
105-11% (2003)

Sequeirs, CAC., Sousa, N.R, and Chen, Y., "Molt=n salt corrssion of coramic materials®, Molten San
Forum, Switzerland, 7, 171-18% {2003)

Brite, P50, and Sequeirs, ©A.C,,% Corragion of rafractony materiats by molten glass™, Makan Salt Forim,
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