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In the paper, entitled ‘A simple and powerful analytical
model for MEMS piezoelectric multimorphs’ [1], a
lumped circuit model was proposed to describe MEMS
device structures coupled with piezoelectric materials. In
the said paper, the system was presented by equation (2)
as follows:

m � ��k þ g � �k þ 1

CM
� k � kme1V ¼ MextðtÞ

�q� kme2
�k � Cp

�
V � V

RP
¼ 0

The system was composed of a mechanical dynamic
part and an electrical circuit part, which were coupled
through two coupling coefficients kme1 and kme2. The
derivation of the coupling coefficients was critical to the
success of the modeling. The coefficient kme1 was
determined from the moment applied by the piezoelectric
material onto the structure, which was meaningful.
However, the derivation of kme2 might not be reasonable.

In the said paper, kme2 was determined by ‘equating the
total power delivered by an applied voltage in the electrical
system to the power delivered to the mechanical system by
the resulting moment’. However, the two powers are

generally not equal and they are related by a coupling
coefficient. By the definition provided by Mason [2],

k2 ¼ stored mechanical energy=supplied electrical energyð Þ

or

k2 ¼ stored electrical energy=supplied mechanical energyð Þ

where k is the electromechanical coupling coefficient,
which is totally related to the material constants. For the
existing piezoelectric materials, k2 6¼ 1.

In fact, the definition of the electromechanical coupling
coefficient clearly states that not all the energy input in one
form (either mechanical or electrical) can be totally
converted to another form (either electrical or mechanical).
Thus, k2<1. Therefore, the method of obtaining kme2 in the
said paper should be modified by including the coupling
coefficient k2. The inconvertible part of energy is associated
with the difference in compliances of the short circuited and
the open circuited conditions.

In the said paper, some discrepancies were found in the
curve fitting, for which the authors provided some
explanations. We feel that omission of the effect arising
from the electromechanical coupling coefficient of the
coupling system could also lead to such discrepancies.
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