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Abstract: rare-earth-iron such as SmFe,

magnetostrictive materials with a deformation more than 1000 ppm which are used as element of

Laves-phase intermetallic compounds are giant

linear actuator, magnetic sensor and so on. High performance SmFe, should be single crystal or
have [111] crystal plane alignment as the same direction of the deformation and easy magnetization.
However, these single crystals are very difficult to grow due to double peritectic structure formation
during solidification. SmFe, with [111] crystal plane alignment are also difficult to synthesize by
solidification from the melts due to convection. In microgravity, convection in melt is suppressed, and
weak magnetic flux and temperature gradient show remarkable effect. We were successful in
controlling the planar structure with <111> alignment of SmFe, by unidirectional solidification in
microgravity. SmFe, synthesized in microgravity had larger magnetostriction and more sensitive
response against loaded magnetic field than that synthesized in normal gravity.
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Specifications

Free fall zone : 10m

Braking zone : 3m

Capsule type : Double capsule
Microgravity duration : 1.43 s
Microgravity level : lO’gg

Braking : Linear motor braking
Braking gravity : less than 8 g (av. 4 g)
Inner capsule volume : 72 em(1.D.) x 92
cm(H)

Maximum payload : 100 kg
Experiment frequency : 4 times/h

Fig. 1. 10 m drop tower (left) and solidification apparatus used in
this study.
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Fig. 2. Cooling profile of Sm-2Fe melt in microgravity

and normal gravity.
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Fig. 3. Phase diagram of the Sm-Fe system.
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Fig.4. Microstructure of Sm-2Fe solidified in microgravity with magnetic
flux of 0 and 0.08T of the horizontal surface perpendicular and the vertical
surface parallel to the cooling direction and magnetic flux.
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Fig.5. Microstructure of Sm-2Fe solidified in normal gravity
with magnetic flux of 0 and 0.08T of the horizontal surface per-
pendicular and the vertical surface parallel to the cooling direc-
tion and magnetic flux. )
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Fig.6. XRD patterns of Sm-2Fe solidified in microgravity
with no magnetic field that is placed perpendicular and
parallel to the cooling direction.
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Fig.7. Room temperature magnetostriction of SmFe, and Sm,Fe,, prepared
by unidirectional solidification of Sm-2Fe alloy in microgravity and normal
gravity without magnetic field.
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