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Main activities and results in Micro- and Nanoscience (1)

The National Institute of R&D for Technical Physics (NIRDTP) — IFT lasi is part of the network of national institutes coordinated by the Ministry
of Education and Research (MER) - National Authority for Scientific Research (ANCS).
Founded in the late 1960s, IFT lasi is engaged in top-notch basic and applied research in the area of magnetism and magnetic materials.
In 2000, the institute raced fellow research entities for the Center of Excellence status and was declared so by MER in recognition of its
outstanding results in the research of magnetism, magnetic materials, and their applications.
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The results, published mainly in international scientific journals and communicated at a0l
prestigious conferences in the field, are nationally and internationally recognized as top ones: & ! ; ; :
« different types of glass-covered amorphous (GCAW) microwires: FeSiB positive a0 =1 v L 0o
magnetostrictive GCAW, CoSiB negative magnetostrictive GCAW, CoFeSiB nearly zero Gl effect obtame:“i:'fr": CoFesiB GOAW .

magnetostrictive GCAW;
The glass-covered magnetic amorphous and nanocrystalline microwires exhibit very specific behavior, like the giant magnetoimpedance (GMI)
effect, large gyromagnetic effect (LGE), Magnetostrictive Delay Line (MDL) effect, which is the base the operating principles for different
sensors, actuators and transducers based on GCAW: magnetic field sensors; vibrating sensors; position sensors; displacement sensors; torque
sensors; stress sensors; NDT sensors; electronic surveillance labels / tags; safety systems; fluxgate sensors. The obtained results have been
communicated at international scientific conferences and workshops (65), published in scientific I1SI journals (59), and patented nationally (1
patent) and internationally (1 patent in USA, 2 patents in Europe, and 1 patent in Canada)
* high-coercivity bulk amorphous alloys under the shape of thick melt-spun ribbons, bars, cylinders, or discs obtained in Nd-Fe-(Al,Si) systems,
with very specific structures (discontinuous nanosized structural/magnetic structures (clusters). Complex theoretic (phenomenological models)
and experimental studies to evidence the specific structural and magnetic features have been performed. The main results have been
communicated at national and international scientific conferences and workshops (31), and published in IS scientific journals (20);

HRTEM images (left) and modeled Reverse Monte Carlo (RMC) structures
(right) (the experimental results have been obtained by neutron diffraction
at Studsvik NFL, Sweden) reveals clearly 2-3 nanometer size clusters
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R —— //“ [ )+ new amorphous FeZrB-based and nanocomposite FeNbB-based bulk
a5l f N shaped soft magnets as torroids and cast bars prepared by die-casting
- % technique, specially designed for applications (miniaturized transformers
T v and converters). The optimization of the softness of the as-prepared bulk
025] ! alloys has been achieved by tailoring the composition, preparation
§ 0.00 conditions and samples dimensions.
?j 0By —’} ‘]Ii ( 1000 Nd, Fe_Cu NbB )
-0.50 + - = W0 6mm '

1400

0751 FeCoNiNbB torroidal shape

-1.00 L . L L " <t (T T bulk sample (right) and the
-500 -400 -300 -200 -100 © 100 200 2300 400 500 variation of the magnetic
H {(&'m) properties with the frequency

for the same sample (left).

75kHz

\

» new NdFeB based bulk shaped permanent magnets with additions
(bars, cylinders, tubes, other 3-D shapes) prepared by slow cooling of| i ¥ kA .
the melt in Cu moulds using vacuum suction and injection casting e A ‘”’:‘:"’" s e
teChmques' Th,e Optlmlzatlon of the permane,nt ma,gnet characterlsi:‘lcs Magnetic hysteresis loops for NdFeB based rod samples in as-cast and devitrification
has been achieved by complex studies, involving both theoretical | annealed states (left); thermomagnetic curves for rod samples (right).

models and compositional and microstructural design studies. The \ /
results have been communicated at national and international scientific conferences and workshops (10) and published in ISI scientific journals (5).
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* magnetic nanowire arrays in Ni-P, Co-P, and Ni-Co-P systems, with amorphous structure, obtained by electrochemical deposition in Al,O5
nanoporous membranes. The magnetization processes and magneto-transport phenomena have been studied in detail, and used to understand
the relationship preparation conditions — physical properties in order to design specific applications. The results have been communicated at
national and international scientific conferences and workshops (20) and published in ISl scientific journals (6 papers).
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SEM images obtained for different types of
amorphous nanowires arrays.

particles (Co-Fe-Si-B, Ni, Co, Ni-
Co, Ni-Fe, etc.) for biomedical
application, obtained by gas-liquid
atomization, chemical reduction
and arc discharge methods. The
results obtained have been
communicated at scientific national
and international conferences and
4 . workshops (20), and published in
m images). scientific I1SI journals (5);

* magnetic micro- and nano‘

Most of the research activities in the field of micro and nanomaterials and technologies, developed and performed at MDM Department — IFT
lasi, are included in numerous national (over 20 project in progress) and international (3 projects in partnership in the framework of the Sixth EU
Programme for Research and Technological Development, and many other bilateral S&T collaboration projects) research projects, but make also
the subject of the collaboration activities involving departments, research institutes, universities and private companies from Romania and
abroad, as well as of the micro-scale production facilities developed at IFT lasi, to produce high-tech products for internal and external markets.

The MDM Department has the research infrastructure for amorphous and nanocrystalline/nanostructured materials preparation and
characterization, some of these equipments being unique in Romania and even in Europe.

The research infrastructure from the MDM Department — IFT lasi will be completed in 2006 with a few new equipments for preparation and
complex characterization of advanced materials for multidisciplinary applications, the development and enhancement of the infrastructure being
one of the key points of the long-term research strategy at IFT lasi.

Facility for producing conventional amorphous and nanocrystalline wires by
rotating water melt-spinning technique.
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Facility for making glass—coated amorphous and nanocrystalline microwires.

Contact: General Director Prof. Dr. Horia CHIRIAC,
E-mail: hchiriac@phys-iasi.ro .
National Institute of R&D for Technical Physics Equipment for measuring magnetic permeability, magnetoimpedance, and other
Address: 47 Mangeron Boulevard. PO Box/PO 833/3. 700050 lasi characteristics of soft magnetic materials as a function of frequency.
ROMANIA, Tel:+40-232-430680; +40-232-231132
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