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The work objective is the development and validation of a new 

type micromechanical gyroscope which allows maintaining the 

transformation of angular rotation velocities of the supporting base 

into electrical signals simultaneously about two rotation axes. A 

new micromechanical gyroscope that both preserves positive quali-

ties of the known Russian and foreign analogues, and differs in its 

enhancement due to converting the angular rotation velocities of 

the supporting base into electrical signals simultaneously about two 

rotation axes, is proposed and described. The presented technical 

solution is protected by the Russian Federation patent for invention 

in 2015. The proposed gyroscope can be applied in the navigation 

systems, reference systems, control systems of various mobile ob-

jects in the aviation, rocket and space technology, robotics, instru-

mentation, tool engineering, transport, etc. 
 

 
. 

Keywords: micromechanical gyroscope, acoustic waves, surface 
acoustic waves. 

 

 , -

   
    

  [1–5]. 
   [6–8

 -    
   . 

   
 

                                                 
* . 
**E-mail: ipmir@rambler.ru 
***The research is done within the frame of the independent R&D. 
 
 



             3-77 

 [6]. 

 [7]. 
9

  
 

. 

. 
, 

—  
6–9

 
 
  

 

. 
. 

 
. 

. 

. 
 

 Q. 
Q 

 

–2  . 2 — –  

2 3 
X

Y
 

 . 

Q
 

 



 

, 
 —  —  

 
 

1.  
   

 

 
 

 
 -  

 
Q 

 

Q. 
X Y

 

7, 8. 
    



             3-77 

X. 

     ;  —  . 

Z  Y. 

 
 Z 

Y: 
 

, 
 

m —  —  V — 
 

 
  

 
Y  

 
 Y 

 
 X  

Y  
  

  
 

 
. 

 
  

 -  
 

 
1.  –   —  -  — 

 
2.  

   - 
2011. —  — . 75–87. 

3.   
 — 2011. —  —  — 75–80. 

4.      
     . — 2008. — . 47–51. 

5. Varadan, V. K. Microsensors, microelectromechanical systems (MEMS), and electronics for smart structures and 
systems / V. K. Varadan, V. V. Varadan // Smart Mater. Struct. — 2009. —  — P. 953–972. 

6.  . . . .  . 
 . — 09109735/28; 17.03.2009 27.04.2010 12. — 9 . 

7.    
       —   17.03.2009;  27.05.2010.   

— 8 . 
8. Patent 7895892 2 US. Apparatus and method for detecting a rotation / R. Aigner. — 01.03.2011. 



 

9. Patent 6984332 2 US. Micro-Electromechanical Gyroscope / V.K. Varadan, P.B. Xavier, W.D. Suh, 
J.A. Kollakompil, V.V. Varadan – 10.01.2006. 

10.    
   — 25.09.2013; . 10.03.2015.  — 8 . 

 
References  

1. Matveyev, V. . Giroskop – eto prosto. [Gyroscope – it is simple.] Moscow: Izd-vo MGTU im. N.E Baumana, 
2012, 191 p. (in Russian). 

2. Lukyanov, D.P., Filatov, Y.V., Shevchenko, S.Y. Sovremennoe sostoyanie i perspektivy razvitiya tverdotel'nykh 
mikrogiroskopov na poverkhnostnykh akusticheskikh volnakh. [Current state and prospects of development of solid acoustic -
surface-wave microgyroscopes.] Gyroscopy and Navigation, 2011, no. 3(74), pp. 75–87 (in Russian). 

3. Evstifeev, M.I. Osnovnye etapy razrabotki otechestvennykh mikromekhanicheskikh giroskopov. [The main devel-
opment steps of domestic micromechanical gyroscopes.] Izvestiya vuzov. Priborostroenie. 2011, vol. 54, no. 6, pp. 75–80 (in 
Russian). 

4. Kalinin, V. ., Lavrov, Y.V., Melnikov, V.A. Matematicheskoe modelirovanie giroskopa na PAV. [Mathematic 
simulation of the acoustic-surface-wave gyroscope.]  Electronics: Science, Technology, Business. Special iss., 2008, pp. 47–51 
(in Russian). 

5. Varadan, V. K., Varadan, V.V.  Microsensors, microelectromechanical systems (MEMS), and electronics for smart 
structures and systems. Smart Mater. Struct., 2009, no. 9, pp. 953–972. 

6. Kalinin, V.A., Lukyanov, V.D., Shubarev, V.A., Melnikov, V.A. P'yezoelektricheskiy giroskop: patent 2387951. 
[Piezoelectric gyroscope.] Patent RF, no. 238795, 2010 (in Russian).  

7. Kalinin, V.A., Lukyanov, V.D., Shubarev, V.A., Melnikov, V.A. Giroskop na poverkhnostnykh akusticheskikh 
volnakh: patent 2390727. [Acoustic-surface-wave gyroscope.] Patent RF, no. 2390727, 2010 (in Russian). 

8. Aigner, R. Apparatus and method for detecting a rotation. Patent 7895892 2 US, 01.03.2011. 
9. Varadan, V.K., Xavier, P.B., Suh, W.D., Kollakompil, J.A., Varadan, V.V. Micro-Electromechanical Gyroscope. 

Patent 6984332 2 US, 10.01.2006. 
10. Vakhtin, Y.V., Miroshnichenko, I.P., Sizov, V.P., Pogorelov, V.A. Mikroakustomekhanicheskiy giroskop: patent 

2543706 Ros. Federatsiya. [Microacoustomechanical Gyroscope.] Patent RF, no. 2543706, 2015 (in Russian). 
 
 
 

   08.04.2015 
10.04.2015 

29.04.2015 


