404 4520
201844 A

E B 5 5 o Vol. 40 No. 2
PIEZOELECTRICS & ACOUSTOOPTICS Apr. 2018

NEHS:1004-2474(2018)02-0251-06

SHREFNUBHANAFEN IFIEEAR

W R A R
Cltg TREEAR K MU TR BE . B 201620)

T SO oA SR BEATR SR R MRS A T8 K L L IR R % T A AR S R Bl T A P RR AT TR, |
56 AR 2 R 2 T 1 R 6 A S ST T AR LAY 1 2 8% S R P B LA AT B R BT R R L S AR S T R AR TR
4R 7 B L 3 O SR A AR IR il 2 0] B ) A9 B A B 5 AT — S AR R R AL IR B i B P B R R Ak L AR L
b b R RIS B B S TR 3 AT AR AR B R ORI 3 7 AR L 0453 B0 AR O 1 g [ A R
s e PR A BR T 5 250 77 i 0 Ho 3l 1 S M Re AT T I, SEIR g AR WL AT TS A5 R S A B T o A B S e 45 AR
WA UE B T T ST A AT R TR ) TR

KR 53 A0 ZE B s A B MU 5 W B8 46 5 5 R 30 7 2 5 B BR T 40 #r

hE 4 %S TN384; THI13. 1 XERFRIRED A DOI:10. 11977/5. issn. 1004-2474. 2018. 02. 025

Study on Static and Dynamic Performances of Distributed-compliance
Bridge-type Displacement Amplification Mechanism

LAI Leijie, MEI Junhua,ZHU Zina
(College of Mechanical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; In this paper, the amplification ratio, the stiffness and the natural frequency of the distributed-compli-
ance bridge-type displacement amplification mechanism are studied. First, the analytical model of the displacement
amplification ratio and stiffness properties is established based on the stiffness matrix of flexible beam element.
Then, by solving the derivatives of deformation curves of beams versus time, the velocity of any point on the beam
can be calculated to obtain the expression of kinetic energy in the vibrating beams. On this basis, the vibration equa-
tion of the bridge-type amplification mechanism with 3 generalized coordinates is established by using the Lagrange
method, and the natural frequency in the working direction is obtained. Finally, the finite element analysis and the
experimental verification are conducted to test the static and dynamic performances of the bridge-type mechanism.
The experimental results indicate that the analytical results with respect to the finite element analysis and experimen-
tal results are in good agreement, which demonstrate the high accuracy of the analytical model.
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