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Leland and Wright (2006) presented an analytical
formulation of a mechanically tunable harvester using
a simply supported piezoelectric beam with a proof
mass at its mid-span. An experimental apparatus was
built and measurements were compared to the theoreti-
cal predictions. Hu et al. (2007) derived a similar for-
mulation based on which Eichhorn et al. (2009)
designed a prestress bidirectional frequency-tuning
experimental mechanism. An adjustable link was used
by Morris et al. (2008) to build a frequency tunable
mechanism. Frequency variations from 80 to 235 Hz
were measured. Challa et al. (2008, 2009) used mag-
netic forces, and it was shown that resonance tuning of
+20% 1s achievable. Piezoelectric actuation was also
used by Peters et al. (2008) to build an electrically
tunable resonator. An input voltage variation of *5
V was shown to achieve a 15% shift of the resonant
frequency. Lallart et al. (2010) developed a prototype
device that utilizes frequency sensing combined with
an energy-efficient stiffness tuning, through the use of
an additional actuator. They showed a fourfold
increase of the effective bandwidth in terms of
mechanical vibrations and a 100% frequency band
gain in terms of total power output of the device.
Roundy and Zhang (2005) analyzed the feasibility of
tuning the resonant frequency of vibration-based gen-
erators using active tuning actuators. It was shown
that the principle is efficient when the mismatch in
frequencies is more than 5%. Rhimi and Lajnef
(2010) presented a theoretical model describing the
effect of axial loading on the frequency response of a

as long as possible. Therefore, in addition to passive
and active vibration and noise control methods, the
field of diagnostics and health/condition monitor-
ing of system parts and, in particular, of the rotor
and transmission have developed rapidly [12-15].
Health and usage monitoring (HUM) systems have
been developed to trace and point out the proba-
ble risk and sources of failures of the aircraft. These
systems continually record and compare many per-
formance parameter measurements and check for any
risk of failure including transmission systems prob-
lems. One of the earliest works on helicopter gearbox
condition monitoring uses enhanced signal averag-
ing techniques for the early detection of the onset
of a variety of gearbox failures [12]. A comprehensive
review of the HUM systems and techniques is given
in reference [13], with a large number of references
cited. A similar review of rotor health monitoring is
also given in reference [14], as the main rotor is one
of the chief sources of helicopter vibration and noise.
Another HUM systems work is given in reference [15],
which specifically identifies the helicopter gear health.
However, these diagnostics systems do not necessar-
ily diminish or remove the source of vibration and
noise, but only warn the user or maintenance peo-
ple against any risk of unexpected failure. Contrary
to the advantages of HUM systems that have been
developed to trace and point out the probable risk and
sources of failures of the aircraft, the reliability (robust-
ness and accuracy) of these systems for gear crack
detection problems is still questionable, as pointed in
reference [16].
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