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Introduction
For astrophysics research a nanopiezoengine is applied.1–12 

The energy transformation is clearly for a nanopiezoengine.11–34. 
A nanopiezoengine is promising for nanotechnology, microscopy, 
interferometers, adaptive optics and astrophysics research.20–42

Determination of parameters
The static and dynamic parameters of a nanopiezoengine for 

astrophysics research are written from piezoelasticity and its 
differential equation. 

Piezoelasticity is determined6–42

i mi m ij jS v s Tψ= Ψ +

Here mΨ  the control parameter is mE  the strength electric field 

or mD  the electric induction, miv  the piezoconstant is mid  the 

piezomodule or mig  the piezocoefficient, ijsψ  the elastic compliance, 

iS  is the relative displacement, jT  the strength mechanical field.

Its differential equation6–39
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Here ( , ), , ,x s s x γΞ  are the  Laplace  transform  of  nanodisplacement, 
the parameter, the coordinate and the propagation coefficient.

The matrix of the nanodisplacements6–39
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Then the transverse static nanodisplacements
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To the transverse PZT engine 31d  = 0.2 nm/V, δh  = 10, U  = 50 

V, 1M  = 0.25 kg, 2M  = 1 kg its parameters are written 1ξ  = 80 nm, 

2ξ  = 20 nm with 10% error.

If the boundary conditions ( ) ( )10, 0s sΞ = Ξ =  for 0=x  
( ) ( )2,h s sΞ = Ξ  for hx =  then the solution at fixed first end of the 

transverse nanopiezoengine 
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Therefore, the function at the voltage control and 0=R  is 
determined
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where ( )s2Ξ , 11
EC , eC  are the transform the nanodisplacement its 

second end, the stiffness transverse piezo engine and its load.

At elastic-inertial load for 2M m , m  the mass of the engine, 
its function is written
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To the PZT engine eC  = 0.33×107 N/m, 11
EC = 3×107 N/m, 2M = 1 

kg its parameter is obtained tT  = 0.17×10-3 s with 10% error.

 

( )31
31

111
U

E
e

d h U
h k U

C C
δ

∆ = =
+

To the PZT engine 31d  = 0.2 nm/V, δh  = 10, U  = 50 V, 11
E

eC C  
= 0.11, 31

Uk  = 1.8 nm/V its parameter is determined h∆  = 90 nm at 

10% error.

For the transverse nanopiezoengine mechanical characteristic with 
maximums values of its parameters are obtained 

( )maxmax 1 FFhh −∆=∆

       ( )max 31h d h Uδ∆ =
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       max 31 0 3 11
EF d S E s=

To the PZT engine h δ  = 10, U = 50 V, 3E = 1×105 V/m, 0S

= 1×10-5 m2, 31d = 0.2 nm/V, 11
Es  = 10×10-12 m2/N its parameters are 

received maxh∆ = 100 nm, maxF = 20 N with 10% error.

Discussion
The transverse nanopiezoengine is used for astrophysics 

research, interferometers, adaptive optics. The parameters of the 
nanopiezoengine are obtained for astrophysics research.

Conclusion
The parameters of the nanopiezoengine are received. The function 

of the nanopiezoengine is obtained for astrophysics research. The 
parameters of characteristic the transverse nanopiezoengine are 
determined.
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