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Abstract

The structural model of the nano drive is obtained. The structural scheme of the nano drive is constructed. In biomedical science
and research for the nano systems with the nano drive its deformations are determined.
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Introduction

Matrices for the piezo modules, the dielectric constants and the

Nano piezo drive on the reverse piezo effect is applied for elastic compliances for the nano piezo drive from PZT have the form

conversion energy in the nano systems for biomedical science and

research [1-8]. on the piezoelectric or electrostriction effects are 0 0 0 0 d5 0
used for nano movements in the precision equipment. The energy (d) =0 0 0 d5 0 O
conversion in the structural scheme of the nano drive is visibility dy d,, dy 0 0 0
and logical in the difference from the conversion from the Cady’s

and Mason’s schemes [7-9]. The structural model and scheme of &' 0 0

nano drive are constructed from it matrix equations and differential =10 522T 0

equation for the drive [8-16]. 0 0 5337

Nano drives are used for atomic force microscopy, nano

[ E E E 7
manipulators, nanotechnology, biotechnology, astronomy, space Sy Sy sy 0 0 0
E E E
research, metrology, laser resonator [16-25]. 5 Sty st 0 0 0
E E E
Model of N Dri (SE)SISSIS s’y 0 0 0
odel ol Nano Drive 0 0 0 st 0 0
Let us consider the deformation of the nano drives for 0 0 0 0 s’ 0
biomedical science and research. Two matrix equations [8,11-16] L O 0 0 0 0 2(s%, _SElz_

for the nano piezo drive have the form
The equation of the reverse piezo effect [8, 11-16] for nano

(D) = (d)(t) + (8T )(E) piezo drive on Figure 1 has the form
(8)=(s")(T)+(d) (E) S,=d,E,+s",T

Where (D), (S), (T), (E) are matrices for electric induction,

] ] ) ) o where m, i, j are axises (Figure 1).
relative deformation, mechanical field and electric field stresses, t

is matrix transpose operator.
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Figure 1: Nano drive for nano biomedical science and research.

Differential equation for nano drive in nano biomedical science and research has the form [11-48].

d*(x,s _
—a(/xz )—yzz(x,s)z 0
y=s/c+a

where x is coordinate, is operator, are coefficients, is speed of sound.

The equations structural model for nano drive has the form
2, (s)=[1/ M, J{=F (s)+ (1 2, ) dutw (s)=[ 7 / sh (1) ]x[eh(iy) 2, (5) -2, (5)] ]}
2, (5)=[1/ My J{=Fy () + (1) 2%, ) dutrn () =L/ sh (1) ]x[eh (1) Z, (s) -, (5)] ]}

E E E
dy, dy, d; E,, E v _)S 3 S Sss
> Pm STy = D

where y¥. =s"./5s,, v, = ,sY
! ! "8 & &s D,, D, !

D D
ST ST Sss

control parameter on Figure 2, is the length nano drive, are the masses.
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Figure 2: Structural scheme nano drive for nano biomedical science and research.
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Structural scheme nano drive on Figure 2 is used for calculation
its deformations in nano systems for biomedical science and
research instead Cady’s and Mason’s schemes (Figure 2).

Deformations of Nano Drive

Therefore, for nano drive its matrix equation deformations has

the form
=, (0) ) (0
E,(s) Wi (s) Wy (s) Wiy (s) E(s)

The steady state for its deformations have the form

&=dy,IM, /(M +M,)
§2 = dmil//mlMl /(Ml + MZ)

The steady state for its deformations for the transverse piezo
drive have the form

& =d, (h1S5)UM, (M, +M,)
& =dy (h/8)UM, (M, +M,)

For the nano piezo drive from PZT = 0.25 nm/V, =10, = 0.5 kg,
= 2 kg and = 50 V its steady-state deformations are determined in
the form = 100 nm, = 25 nm, = 125 nm. Theoretical and practical
deformations for nano piezo drive are coincidences with an error
of 10%.

Conclusions

The structural model for nano drive is determined from matrix
equations and differential equation for the drive. The equations
structural model for nano drive are obtained for nano systems in
biomedical science and research.
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