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The paper is about the development of 6-DOF active vibration isolation systems using VCM.

Firstly, formulate the vertical 3-DOF mathematical model under eccentric load, and compare the

model with the case in which the center of mass is located at the centroid. And then, complete the

6-DOF mathematical model by formulating the horizontal 3-DOF mathematical model. Find main

parameters by comparing the result of the frequency response test with simulation result on the

model. Finally, achieve the performance of vibration isolation by applying loop shaping approach &

feedforward controller.
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() =210 (1) — 12911(15) k 7387.3[N/m] fo, 8.5[Hz]
(1) I 0.21[m] L, 0.23[m]
zy(t) =z, +1,0,(t) — 1,0, (t) I 0.275[m] I, 0.265[m]
z,(t) =z,+1,0,(t) +1,0,(t) A 166(] i 42NV
: I, 0.6889[kgm’] I 0.5014[kgm]
7h ~3E W2 RY AFgSAA Y HeE 4
() Wgshd ofefs} Lot
A7IA, z=[2.(2),0,(1),6,(t)]
2, (t) = —(2; + 29+ 23 +2,) v(t) = [vl(t),vg(t),vg(t),m(t)}T
1 d(t) =1d, (t),dy(t), dy (1), d, (1)]"
em(t) 21 ( 21 22+Z3+Z4) 2 . .1 .2 .3 .4 ’
y d(t) =d,(t), dy(t), dy(t), d,(t)]" ©].
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D=|—2c(l3—1,) 2c(13+17) —cllyg =l +ly—ly)
| 2c(=1y) —clliy =l 1 —1y) 2c(17+13)
3 —2k(ly—1,) 2k(1,—1,)
K= _Qk(ls_l4) 2k(l§+li) _k(113_123+lz4_114) 3)
| 2k(1, —1y) k(g — Ly +loy — 1) 2k(12+13)
R, R, R, R,
k k k
== (. —p) 2L (. —p) 22 _p) B _p)
B (1;—b) R, (1;—b) = (1,—b) i (1,—b) R,
k k k k
—) I ()22 (L) 2B ) 2
=0~ (a3 (- a) 3, —a)
kK k k k c ¢ ¢ c
Fy=|—kly—kly Kl ki, Fy=|—ds—dy dy d,
kl, —Kl,—KlyKkl, cy —cly—cdlycl
LSS SH=EE/A20d A7 =, 20109/639
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Table 2 Estimated parameter values for horizontal

direction
Parameter Value Parameter Value

C, 7[Ns/m] c, 7[Ns/m]
T 4.5[Hz] Fuy 4.7[Hz]
k, 8993.7[N/m] k, 9810.9[N/m]
Ky, 3.6[N/V] ky, 3.6[N/V]
I, 2.3923[kgm’] fo- 6.95[Hz]
c, 1.6982[Ns/m] k, 4521.9[N/m]
R, 16.6[%] R 16.6[X]
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