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Abstract

For astronomical techniques the parameters and the characteristics of the piezo engine are determined. The
functions of the piezo engine are determined. The mechanical characteristic of the piezo engine is received.

Keywords: Piezo engine, Nano displacement, Characteristic, Astronomical techniques

Introduction

The piezo engine is widely used in astronomical techniques [1-
9]. The piezo engine of nanodisplacement is applied for com-
pound telescopes and interferometers [4-28].

Deformation
The equations of the piezo effects are determined [4-18].

{0)-(@)r)+ EF Lx)
{5)-E*)r)+ a2 (x)
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are matrixes of electric induction, piezo module, dielectric con-
stant, mechanical strength of field, electric strength of field, rel-
ative deformation, elastic compliance, transposed piezomodule.
The differential equation [8-50] is obtained
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are the coordinate, the operator of Laplace transform, the trans-
form of the deformation, the propagation and attenuation coeffi-
cients, the speed at £ = const . Its decision has form

Elx.5)= AT + Ba™

At fixed one face for the coordinate x = 0,
and this decision is written
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At the elastic-inertial workload for x = /4 the expression is ob-
tained
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Therefore, the expression is written
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here d, is the transverse piezo module.
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Hence the expression by E is received
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where E,ls). E_:{-?] . €, . € are the transforms of the de-
formation and the electric strength of field, the stiffness of work-
load and engine.
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The relative deformation has form [4-18]
5 - duE + 5T
The mechanical characteristic has form

Almal N-FiF.)
Al =-d E,

Fp=d S.E s}

where the maximums of the deformation Almax and force F' e

The equation for the longitudinal piezo engine [4-18] has the
form

5, - dyB s,

For the longitudinal piezo engine its mechanical characteristic
is obtained

M - ﬂ'ﬁ-ul:l - FIIIrF-“:'
A =iy, GE, = d,, L7

F-u = d:l:l-'SI:IE!.IIr'::I-

For £,=1.2:10°V/m, §, = 1.5-10* m?, 6 = 2.5:10° m,
d,,=410""m/V, s =1510" m’N the parameters on Figure 1
are received max A5 =120 nmand F| =480 N for error 10%.
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Figure 1: Mechanical characteristic.

The maximums of transverse deformation and force are deter-
mined
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The expression by U at M >> m is written
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where M ,C,, m, C*, are the masses and the stiffness of load and
engine.

AtC,=0.1 10"N/m, C* =1 107 N/m, M = 2 kg the time constant
and the conjugate frequency are determined 7, = 0.4 107 s,
o, =2.510° s for error 10%.

The settled displacement at elastic-inertial workload is deter-
mined
dy,( k{8

1 =k U
1+c,/ci

Atd, =2.1-10" m/V, h/6 =20, C/C* =0.05, U=100V the
coefficient and the displacement are received &, , = 4 nm/V and
Ah =400 nm for error 10%. This regulation characteristic of the
piezo engine is obtained for astronomical techniques and adap-
tive optics.

Conclusions

The deformation of the piezo engine is obtained. The expres-
sions engines are obtained for astronomical techniques. The
characteristics for the piezo engine are received.
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