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ABSTRACT

This work presents a 3-axis active mount featuring the piezoelectric stack actuators. The inertia configuration for the
piezoelectric actuators is adopted to achieve appropriate force and moment in each axis. In addition, the rubber mount is
integrated to provide stiffness for system loading. In order to analyze the active mount, the governing equation for the
force and moment is derived and its validity is demonstrated by comparing generated force and moment of each
actuator between analysis and experiment. In addition, the natural frequency of each actuator is identified though both

simulation and experiment.
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Table. 1 Actuator’s Parameter

mpkg) | c,(Ns) |k, (Nm) | a (V)
Actuatorl 0317 400 | 25797 0.574
Actuator2 0.317 400 1  2.579¢7 0.580
Actuator3 0.310 300 2.32¢7 0.498
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Fig. 4 Mechanical model of rubber mount
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Fig. 5 Measured natural frequency

A THRAFFL Ugod z Feo s I
o7 VMM k., k., k,, ko B TR F3
=7} 90Hz ¢+ 235Hz oA 2254 Ut

Table. 2 Comparison of natural frequency

Mode Measured(Hz) Predicted(Hz)
1 88.5 90
2 187
3 236 235
4 298
5 370 323
6 485 513

5. €

6 AFEE nAY 3 & FEULEY AL
A9 B4 LAAFI19 WA W} EE 2o o)
o] Adn HAE S HA, JAY <

AzE7| 9] 7dL 500Hz °]dte] AFHs 49
oA ety tie A A A2Po| Zzte) 2
=710 dgted ABA M BFE FAS AE

L 2 oo ARES RS Ad TS
’gﬁ“"’ &g F3hod TEAESS F3Ac &
Z FAZ AFAAE 3 A7 HAst 4
A FZE ALAN JeE gUAsEs AFc I8 T
Roz @ddd.

S

o

(1) Rivin, E. E.,1984, “Passive Engine Mounts : Some
Directions for Further Development”, SAE Technical Paper
Series 940259.

(2) Singh, R., Kim, G and Pavindra, P. V., 1992, “Linear
Analysis of Automotive Hydro-Mechanical Mount with
Emphasis on Decoupler Characteristics”, Journal of Sound and
Vibtation, Vol. 158, No.2, pp.219~243.

(3) Gennesseaus, A., 1993, “Research for New Vibration
Isolation Techniques : From Hydro-Mounts to Active Mounts”,
SAE Technical Paper Series 931324.

(4) Hong, S. R,, Choi, S. B., Jung, W. J,, Ham, I. B, and
Kim, D. G, 2001, “Vibration Control of an ER Mount
Subjected to High Static Loads”, Journal of Sound and
Vibraion, Vol. 242, No.4, pp.740~748

(5) Mizuno, T., Araki, K., 1993, “Control System Design of
a Dynamic Vibration Absorber with an Electromagnetic
Servomechanism”, Mechanical System and Signal Processing,
Vol.7, No.4, pp293~306.

{(6) Choi, S. H., Choi, Y. T,, Choi, S. B., and Cheong, C. C.,
1996, “Performance Analysis of an Engine Mount Featuring
ER Fluids and Piezoactuators”, Int. J. of Modem Physics B,
Vol.10, pp.3143~3157.

(1) FAE, 2003, “MR FACI =9 GAAoin}e
EE 088 AATZEY AFA, FAAA R,

(8) Cyril, M. H., and Charles, E. C., 4" Edition, “Shock
and Vibration Handbook” McGRAW-HILL, Inc. New York.



