
PREFACE 
 
This special issue presents 21selected peer reviewed papers from the 1st Brazilian Symposium on 
Functional and Structural Materials (FUNCMAT 2009), held in João Pessoa, Brazil, on October 19-
21, 2009i. These articles provide an up-to-date knowledge in the field of functional material such as 
shape memory alloys, piezoelectric ceramics and aluminium alloys. The articles also deal with 
recent investigation on quasicrystal and geopolymers, two classes of hybrid materials that have 
attracted scientific interest given their unusual properties and potential engineering applications.  

In the first part, the papers addressed key issues concerning the application of two classes of 
functional alloys: (i) NiTi alloys, with important applicability in the field smart structures and 
bioengineering; and (ii) CuAlBe alloys, applied to non-welded pipe joints. In both classes, the 
papers focus on industrial scale examples, associated with two classical metallurgical processes 
(electron beam and conventional melting techniques). In recent years, there has been an increased 
demand on the development of smart structures employing shape memory alloys because of their 
singular response to changes in working conditions. Dos Reis et al. and Araújo et al. successfully 
investigated dynamical and mechanical properties of smart structures based on carbon-fiber 
containing polymer and epoxy matrixes, both reinforced with NiTi wires. Theirs results showed that 
the storage modulus and natural frequency of the structures increase during the phase 
transformation taking place in the NiTi wire. Otubo et al. presented a novel alternative for rocket 
propellant ignition system using NiTi SMA, which ensures a tight gas leakage. The authors have 
also investigated the effects of thermomechanical treatments on the transformation temperature of 
NiTi alloys and the two-step martensitic transformations. Additionally, their results showed that 
electron beam technique is feasible for industrial scale production of NiTi alloys with low O and C 
contents. Further emphasis was given on the fatigue behavior under torsional and flexural load 
modes performed on NiTi endodontic instruments and commercial wires. Buono et al. pointed out 
that the fatigue life curve of SE wire presents a peculiar “Z” shape which is rarely seen in the 
literature. França et al. and De Oliveira et al. reported interesting aspects of the mechanical 
properties at lower temperature and the pseudoelastic behavior of CuAlBe for pipe joints. 

In the second part, three articles deal with two hybrid materials: quasicrystals and 
geopolymers. The former is a class of hybrid material in which a metallic alloy presents ceramic 
properties such as low thermal and electrical conductivities, as well as a very low frictional 
coefficient. The latter is a class of inorganic polymer produced from raw material originated from 
industrial by-products such as those from thermoelectric and steel industries. Such class of polymer 
can withstand thermomechanical stability in high temperatures (around 1000oC). Passos et al. 
produced an aluminium matrix via hot extrusion, which was reinforced with QC micro particles. It 
has been reported that not only the QC increased the ductility of the alloy but also maintained its 
structural and thermal stability up to 500ºC. Gomes et al. addressed the issue of iron distribution in 
a geopolymer structure in which the raw material contained large amounts of iron. Although iron-
rich geopolymers are extremely rare, the results suggest that one can activate raw materials of this 
nature and that Fe appears to occupy octahedral sites. The papers of Gomes et al. and De Barros et 
al. characterize the adhesiveness of geopolymers in two different systems: (i) Al2O3.SiO2 based 
ceramic and (ii) Al metallic plates, in which geopolymers presented superior properties than 
classical epoxy and cementitious adhesives.  

The Organizing Committee would like to express its deepest appreciation to Dr. Angel 
Palomo Sanchez for his invaluable contribution to the topic of geopolymer science and engineering 
applications presented in a key note lecture during the conference. The committee also thanks to the 
referees for their hard work on multiple paper reviews. This event was co-sponsored by the 
Brazilian Agencies for Research and Development (CAPES and CNPQ), Mechanical Engineering 
Post Graduate Programme from the Federal University of Paraíba and Metallurgical and Mining 
Engineering Post Graduate Programme from the Federal University of Minas Gerais. Finally, we 
wish to thank the local Executive Secretariat, Miss Marcia Ozinete de Alcântara Pinho, for her 
extensive manuscript revision.  
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