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Abstract

Optimal model following control scheme is to
design the controller which makes the response of
real system follow that of desirable model. This
kind of design scheme is developed for first or-
der system. We extends the scheme for second
order system regarding the characteristics of me-
chanical second order system for vibration sup-
pression of flexible structures. The model of me-

" chanical second order system is obtained using’
suitable damping ratios and natural frequencies.
Using this scheme, we can design the good con-
troller which uses the characteristic of second or-
der system. Numerical examples are presented
which were used optimal model following control
scheme.
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Fig. 3 Control input of 3 mass system
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Fig. 10 Control input u2 of M, K's varying

To=0 Tt=2

Fig. 7 Before control vs. After control

u\\ —eemmeeeee : Before, MF
\ : After, MF
osf | ————— : Before, LQR ]
j \ mmmmmmm . After, LOR
0.2 ‘\ ..‘".
P& .
of | N\ )
./

Fig. 11 Tip displacement of EI's varying

............ : Before, MF
: After, MF
————— : Before, LQR +
R : After, LQR
J

Fig. 12 Control input ul of El's varying

a4 *
1 fl *,

o-/‘ Ui

-1 r."‘ )
e — : Before, MF *
S : After, MF

4; —— : Before, LQR |
R — : After, LQR ]

Fig. 13 Control input u2 of El's varying

— 935 —



Table 1: Natural Frequencies and Damping Ratios of
Open-loop 3 Mass System, *(rad/sec)
Mode  w,* ¢
1 1.4447 0.0011
2 - 4.4721 0.0023
3 . 6.9219 " 0:0035

Table 2: Natural Frequencies and Damping Ratios of
Closed-loop 3 Mass System, *(rad/sec)
Mode  w,* ¢
1 1.5213 0.3964
2 4.4749 0.1145
3 6.9227 0.0731

Table 3: Natural Frequencies and Damping Ratios of
Open-loop Flexible Structure, *(rad/sec)
Mode  w,* ¢

1 11.5  0.001
72.2  0.001
203.6 0.001
401.6 0.001
746.9  0.001
1199.5 0.001
1901.6 0.001
3120.2 0.001

O~ O O WS

Table 4: Natural Frequencies and Damping Ratios of
Closed-loop Flexible Structure, *(rad/sec)

Mode  wy* ¢
11.5  0.3163
72.2  0.0424
203.6 0.0010
401.6 0.0010
746.9 0.0010
199.5 0.0010
1901.6 0.0010

3120.2 0.0010
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