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The research reports that the Fe-30Pd-2Rh (at%) ferromagnetic shape memory (FSM) alloys were forged a (40~45%)
reduction in thickness then through thermal annealing at 950-1100°C for various times that recrystallization generating the
grain size reduction can be observed by scanning electron microscopy (SEM). Investigation with vibrating sample
magnetometer (VSM) reveals that the strain-forged sample with complete recrystallization can contribute a high saturated
magnetization as well as a high magnetic anisotropy. The high magnetic anisotropy will provide improved magnetostriction in
the alloys for use in magneto-mechanical applications [1-3].
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Fig. 2. SEM image taken from the alloys with
strain-forged a 40% reduction in thickness then
annealing recrystallization at 950 °C for 12 h
and quenching in ice brine.

Fig. 1. Magnetization (M) versus magnetic field (H) MH
curves measured at RT of the Fe-30Pd-2Rh alloys strain-
forged a 40% reduction in thickness and annealing at 950 °C
for 12 h then quenching in ice brine. H-1 denotes the magnetic
field was applied perpendicular to the sample's cross section.
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In recent years a lot of work has been done on nanocrystalline materials because of their unusual properties compared to
that of the properties of bulk materials [1, 2]. In particular, superparamagnetic (SPM) nanoparticles have been used in
biomedicine and biotechnology as contrast agents in magnetic resonance imaging (MRI) and as drug carriers for magnetically
guided drug delivery [3]. Superpara-magnetism has been extensively studied in the nanoparticles of pure metals such as Fe,
Co, and Ni [3]. However, these metal nanoparticles are chemically unstable. Thus, their applications are very limited. On the
other hand, abundant and diverse magnetic metal oxides offer great opportunities for developing superparamagnetic
nanoparticles with desirable properties. In this study, a sol-gel procedure was used for the preparation of NigsZngsFe;O4
nanoparticle powder and their magnetic and structural properties as a function of annealing temperature were characterized by
using X-ray diffactometry (XRD), Mossbauer spectroscopy, and vibrating sample magnetometry (VSM) as well as scanning
electron microscope (SEM). NigsZnosFe;Os powder that was annealed at 573 K has spinel structure and behaved
superparamagnetically at room temperature. The estimated size of superparammagnetic NipsZno sFe;O4 nanoparticle is around
7 nm. The hyperfine fields of the A and B patterns at 4.2 K were found to be 510 and 475 kOe, respectively. The blocking
temperature (Tg) of superparammagnetic NisZnosFe;O4 nanoparticle is about 90 K. The magnetic anisotropy constant and
relaxation time constant of NigsZno sFe,O4 nanoparticle were calculated to be 1.6 x 10° ergs/cm3.
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