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Using a new custom—made single mode microwave irradiation machine (operated at 915 MHz)
which allows electrical and magnetic field separation and is equipped with an alumina
(A1,0,) press, production of the large—scale samples (30 mm in diameter and larger) of
the metallic glasses, crystal-glassy and glassy—polymer composites as well as
nanocrystalline dispersed glassy composites has been carried out in a vacuum and inert
atmosphere. A theoretical explanation of microwave heating of metallic powders in
microwaves using effective medium approximation for core—shell composite has been
proposed. The hydrogen absorption behaviour, the structure change and dehydrogenation
properties for metal hydrides and complex hydrides by microwave irradiation were
investigated.
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Fig. 1 SEM image and the XRD pattern of the
NissNbysTisPts powders with a particle size
below 63 um.
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Fig. 2 Heating behavior of several metals and
glassy alloys in a multimode MW oven (1000 W,
2.45 GHz). Alumina container (pan) used was 4.6
mm in diameter and 5.2 mm in height. Black
curves represent fitting according to the
theoretical model.
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Fig. 3 A single mode-type applicator MW
sintering machine (915 MHz) combined with a
vacuumed alumina press. The inserts: (a) SEM
micrograph of metallic glassy-polymer composite.
(b) optical micrographs of a sintered CuseZrssAls
glassy-Sn composite sample and (c) soft magnetic
FE73Si7Bl7Nb3 Sample.
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