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Abstract

The research direction is twofold.  First,

investigation of the mechanical and
corrosive propertics of amorphous and
nanocrystalline composite materials.
Second, examination of  amorphous
polymeric suspensions consisting of nano-
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particles in the carrier medium. In the first
research direction, stress corrosion cracking of
NiCrFe amorphous metal and a comparative
crystalline ribbon have been examined. In
the second direction, two types of fine Ni
powder (average size ca. 90 and 300 nm) have
been used to examine the oxidation behavior
and the rheological property of the formed
suspensions.  In the oxidation aspect, the
isothermal weight gain of the 90 nm Ni
nanoparticle appears to increase linearly with
time at temperatures below 300°C.  As
temperature was raised above 500°C, a
nonlinear weight gain exists. The impurity of
the nanoparticle at the as-received state 1s
critical to the oxidation. In addition, the 300
nm particle has been mixed with a~terpineol
to form suspensions and their rheological
propertics examined. The suspensions show
pseudoplasticity over thc shear-rate range

examined (!-1000 & "), indicating the
flocculated nature of the suspensions. The
calculated  maximum  fraction 15 ¢m

=().113+0.014 and this is related to the fractal
structure of the suspensions.

Keywords: Amorphous, Nanocrystal,
Mechanical Property, Rheology, Structure
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Fig. 4. The XRD patterns of oxidized Ni

- : : nanoparticle.
Fig. 1. Experimental setup, sample-testing noparticle

geometry and jig configuration.
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Fig. 5. Suspension viscosity at various solids

Fig. 2. Nickel nanoparticle morphology. concentrations.
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Fig. 3. The isothermal weight gain of Ni

. Fig. 6. ¢ relative viscosity of the
nanoparticle at elevated temperatures. ig. 6. The ahn osity

nanoparticle suspension (y = 10 s



