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Study of Micro-vibration Active Control System

Base on Piezoelectric Driver
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Abstract: A parallel 6-DOF vibration isolation platform was built with piezoelectric
ceramic actuators. And the NI Compact-RIO real-time control system and Fx-LMS
adaptive filtering control algorithm were used for active vibration control. The seconda-
ry channel identification method and active control algorithm were simulated, and the
active vibration control system was built for experimental verification. The simulation
and experimental results show that the designed active vibration control system has a
good control effect on the low-frequency micro-vibration at the range of 7 Hz to 50 Hz.
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Fig.1 Fx-LMS adaptive control algorithm
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1.3 FHEiREHEIHEAR

A SCH F Matlab 3046 3 3f ik 4% 4 i 53
EEAT O B UE . S B A TR Y S
BRSO R EF R EBERIN S(x) =
[0.038,0.087 5, — 0.175, 0.35, — 0.175,
0.087 5,0.21,0.038 5,0.084,—0.105 ], Htf
S AR S5 S w () s 20 1 R L i
A2 mm,V K FER 14, 50 F 0 =0. 1,3
PLRECH 2 000 W 45 R 3 iR, il &
H o b A R 2R I R B R A R R
SRR BH

TE P RN B S Co) (i SEmE I, (5% 3 il
Ji & 5.15.20 Hz B4 2 mm 1Y IFE 5% I &
T AE A 0. 1 mm (1 & 17 (1 MRS 1 200 315
5 W) BB 16 B 8 2= 0. 005,
P BEE AN 4 Fr R, i L 78 JG 3 s iR %
il B 05 3 R G 0 de KRR 4 4. 96 mm, 7E 45
= Bl s iR A ) A B 2R G 0 e R IR 1 s/ S
0. 15 mm, FF I IRFEH RGE LI T 96.97%
B U B R L IE B Fx-LMS 8 g 76 318 | vl i
) R A A D A 5 R

2 EHEIRESRS
2.1 ERHEHRSGEGEIT

= Bl R A ) FR G0 R 9 ) 2R G T 4 1 e
TSI I A i R e o R R
R AF] 0.05 ms DAF, A SCHE £ NI 43 A
5 5 ) & 55 Compact-RIO % £ 75 K 1%
O A HL R A /OB (W]



104 X7 &5 < 3k F 1 Fl 3K 20 A I PR 3 3 sl sl PR 95 il R SO 1943
0.4r .51
a @ i b
03F O Ri&HIS)E o
pajuliiy Or
0ol ® * PERS)E
Eor @ ® o8 £ 05
2 oo ® BB =
—0.1} ® |
—02t % @ 0
_03 1 1 1 _10 1 1 1 1
0 5 10 15 0 50 100 150 200
e TR EL

W TBIEHFREE R 5 b

a

UYL B I i o i e 22

3 W E FE U FL

Fig. 3 Simulation test of secondary path identification
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Fig. 4 Simulation of active vibration control algorithm
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Fig. 5 Flow block of active control system

RN R RE |
Akl I —
RT KEEERIARE |
LRI |

+
3
B
#_&‘ .......
B ,
Z _FPGAT% 8| rapsoe bt |
i [ AR
L | —F'fi*ﬂ.‘ i (REGHIE A
FPGABRIE [ | [ FxLMSH
Bk
I
YRR I

K6 FshmdRaa il RO A
Fig. 6 Software architecture

of active vibration control system
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Table 1 Vibration reduction experiment under different frequency exciting conditions
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