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Development of Real-Time FEM Control System of Connected Piezoelectric Actuators
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In this paper, Finite Element Method (FEM) is proposed to apply for a real-time control system of connected

piezoelectric actuators, assuming an actuator as finite elements, which are mainly used in the field of computational

mechanics. FEM is capable of expressing the state of the whole system by stiffness equations, and can cope flexibly

with lack or disability of constituting members of the system by controlling the stiffness matrices.

An inverse problem theory to calculate the control voltage and empirical formulae of piezoelectric material are

applied to GUI application of the control system. The operation of the actuators becomes easier by using the GUI

application, which automatically calculates each control voltage and sends signal to a controller. As a result, each

function acted accurately and the real-time control of connected actuators by FEM control system has succeeded.
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Fig.1: Time history of actuator tip
displacement (60V applied)
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Fig.2: Time history of actuator tip
displacement (60V applied)
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Fig.5: Attained dlsplacemerl{ge(rgg% using empirical formulae,
considering elastic material)
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Fig.6: Attained displacement (using empirical formulae, not
considering elastic material)
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Fig.7: Attained displacement (using empirical formulae,
considering elastic material)

RERPERALL CRORDI, 77 F 20 —2 285
BRIEAR DS ENIHE TS TODIED DD,

4. FEim

RN EBT 7 F 2 —FEESKD FEM V72 A L
H AT DD BT EAT T, AR AT B~ DFHERERA D
BAILYY, FEROZ)—7 | BB ERICHESNT,
F7, FEM il A7 ACEATAZEIC IV E SR A
RELTELAAZENHERSN, VAT LD E R HEII
HEREL | IERBT 7T 2 —ZEERDY T AZ A LI KD
L7,

BE 3Tk
(U@ BEoR B RBREBE PR BIEFIHIRERD R 0

TFoe- el EMAME-, B ABREEuRT (Z A A bn=y
AFEEE9T UL, Vol.B,(1997),873-874.

[2)B KBRSl 1E: FEM i LAEBT /F ax—XEEEDY
TEA LBV, B A ES R TER RN R, 5565 %,
% 629 5, (1999), 120-126

1P1-46-066(2)



