Miscellaneous Applications of Intermetallic Compounds

as continuous fibers. Obviously the inter-
face in these systems has higher compati-
bility than in polymer-based composites.
Interesting results have been observed in
systems such as Al,Cu, Al,CuMg, Al,Ca,
or Al;Ni in an aluminum matrix. Ni
matrix composites have also been stud-
ied using NbsAl or Ni;Nb as the fiber-
reinforcing IMC.

High-Damping Alloys

Damping is the ability of a material
to rapidly dissipate vibrational energy.
Unlike polymers that can exhibit high
damping in a particular frequency
regime, damping in high-damping al-
loys is independent of frequency but is
usually a function of stress amplitude.
The damping mechanisms that are re-
sponsible for the internal friction that
causes the decay in vibration include
twin boundary motion, hysteresis in
phase change, ferromagnetic and antifer-
romagnetic domain wall motion, order-
disorder domain boundary motion, and
interphase coherent boundary motion.
An alloy long employed for vibration
control in steam turbines is Nivco-10, a
Co-Ni-based alloy with Al, Ti, and Zr.
The precipitated phase responsible for
the damping is (Co,Ni);(TiZr, Al).
Notable among the high-damping alloys,
Nivco retains its damping at high tem-
peratures. Alloys such as the NiTi SMA

such, they cannot be readily used as
structural materials. Recent studies on
the control of structural vibration during
a seismic event have shown that SMAs
can be used for ground isolation of the
building. In this case, damping is due to
the formation and recovery of SIM.
Damping is particularly important in
space structures since there is no effec-
tive damping due to air motion and the
structures themselves tend to be large
and flexible. Both passive damping using
high-damping alloys and active damp-
ing using shape memory and piezoelec-
tric actuators are being explored for this
application. The demands of quality con-
trol under the new ISO 9000 standards
have also increased the interest in high-
damping alloys to control vibration-
induced inaccuracies in machine tools.

There are many applications other
than those discussed here that depend
on the properties of IMCs, some in sur-
prising systems and devices. The exam-
ples given describe some of the less
familiar applications for these versatile
materials.
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