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Abstract

A piezo drive is used scanning microscopy, adaptive optics, delivery DNA for nanobiology. In construction structural diagrams a piezo drive for na-
nobiology are using the equation of reverse piezo effect and the linear ordinary second-order differential equation. The structural diagrams a piezo
drive at distributed and lumped parameters are derived for nanobiology.
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Introduction

A piezo drive is used for actuation of systemss for engine for
nano displacement and delivery DNA in nanobiology. This piezo
drive is used to actuate or control nano mechanisms and convert
electrical energy into mechanical energy at the nanometric accu-
racy in laser systems, atomic force microscopes for nano displace-
ment and compensation of vibration [1-10]. By method mathemat-
ical physics the structural diagram of a piezo drive is determined
for nanobiology. The structural diagrams of a piezo drive are de-
termined the transformation of electrical energy into mechanical
energy in difference from Cady’s and Mason’s equivalent circuits
[8-35]. The structural diagram of a piezo drive is obtained with
using the equation of reverse piezo effect and the linear ordinary
second-order differential equation [36- 64].

Block diagram

By method mathematical physics the structural diagram of a
piezo drive is calculated for nanobiology. The method mathematical
physics is used to construct the structural diagram of a piezo drive
from the equation of reverse piezo effect and its ordinary differen-
tial equation for nanobiology. We use for the structural diagram of a
piezo drive the equation of reverse piezo effect and the second-or-
der linear ordinary differential equation. The equation of reverse
piezo effect [1-19] for the relative deformation has the form

S, =s;T +v, ¥
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pthe electric induction, y - the coefficient of wave propagation, i =
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The differential equation is derived

d*E(x.p)

e 7’E(x,») =0,

with solution

Z(x,p)=Ce ™ + Be’™,

Here Z(x, p), x, p are the Laplace transform of the displacement,
the coordinate, operator.
In solution the coefficients C and B are established
C=(2,e" —2,)/[2sh(y/], B=(Z, - Z,e")/[2sh(y/].
The solution is obtained [19-61]
Z(x. p) = {Z(p)sh[] = 9]+ Z, ()sh(72)} / sh(37).
The equations for the forces at faces are established

T,(0.p)S, =F (p)+M,p'E (p) atx=0;

@ @ This work is licensed under Creative Commons Attribution 4.0 License|A]BSR.MS.ID.OO3746. 760


WWW.biomedgrid.com
WWW.biomedgrid.com
https://dx.doi.org/10.34297/AJBSR.2025.28.003746

Am ] Biomed Sci & Res

T,(1,p) S, == F,(p) - M,p’E,(p) atx=I.

The equations for mechanical stresses at faces are derived

n0.0)= A2 g (),

i x=0 4
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The structural diagram at distributed parameters is established
on Figure 1.
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Figure 1: Structural diagram piezo drive at distributed parameters.
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Discussion

The static displacements of a longitudinal piezo drive are deter-
mined at voltage control in the form

E(0)=dU(My+m/2)/ (M, +M,+m),
& (0)=dU(M,+m/2)/(M,+M,+m),

£ (0)+&,(0)=dyU,

here m,M,,M,are the masses of the piezo drive and the loads.

For the PZT drive at m—0 at U=75V, d;; =04nm/V, M, =05kg
and M,=2Kgwe obtain the parameters & (®)=24nm ,&;(x)=6 nm,
& (®@)+&(»)=30m-

The electromechanical coupling coefficient X,
for a piezo drive at voltage control

kmi :dmi ﬁ Sal;: .

Here ¢, — the permitivity.

is established

Then the negative feedback for block diagram at distributed pa-
rameters and voltage control of the piezo drive on (Figure 2) has
the form

a=1,2.(Figure 2)
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Figure 2: Structural diagram nano piezo drive at voltage control and distributed parameters with negative feedbacks.
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At one rigidly fixed face the block diagram with lumped param-
eters at voltage control on (Figure 3) and at current control on (Fig-
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ure 4) the structural diagrams are obtained (Figure 3).
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Figure 4: Structural diagram piezo drive at current control and lumped parameters.

In general the coefficient X, is equal coefficient K for a piezo
drive
dmiSO

K, =K = ,
Ssy

d r

here index y = E,D and for voltage control, D for current con-
trol (Figure 4).

Conclusion

The structural diagrams of a nano piezo drive are derived for
nanobiology. The numerical parameters of the piezo drive are de-
termined. The structural diagram \s of the piezo drive with the
back electromotive force at distributed and lumped parameters are
derived for nanobiology.
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