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Abstract: Hydraulic angular vibration table is a kind of complex and non-linear system. Applying traditional controller to the angular
vibration system, it is difficult to make the control performance to a high level. Aiming at the requirements of high frequency response
and high accuracy for the random vibration system, this paper built up the dynamic model of Continuous Rotary Electro-hydraulic
Servomotor controlled by valves, and proposed the adaptive friction compensation controller of continuous rotary electro-hydraulic
servomotor based on the LuGre friction model for the electro-hydraulic servo angular vibration table. At the same time, the random
vibration replication experiment was carried out by using the adaptive friction compensation composite iteration control algorithm
based on the frequency response estimator with self-adapting filter. The results of experiment show that the frequency response
estimator with self-adapting filter is accurate for random vibration replication control and the adaptive friction compensation controller
is favorable to improve system’s frequency response.
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Fig. 1 Photo of three-axis angle vibration table
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Fig. 2 Block diagram of continuous rotary electro-hydraulic servo motor system
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Fig. 3 Block diagram of valve-controlled actuator with friction torque

H1 T PRI R I T A LG RATT ,  HgadE S ml e RR A F  ak BRJEE P Yy B A I R T S B PR 036
TEANT LTI, HRAEI 3 AT 15 5
FELYUfr e IR 1 1 2 kA it e T R N
QL =KX, =K K,u (1)

[E(V).
Ik i G B A T RN

QL = Dm9+ KcePL +$ I:)L (2)

e

BRI E-E RS, mil(s-Pa), K, =K +C,.

Y 1k 5 S R P T R
T=D,p =J0+B 0+GO+T, 3)

%1%, N-m.

*E%E/ﬁf%‘*ﬁﬁk S [ 2 ) iR S 0k FLVRARL AR R R R A, T DL S BB NI, (HS e AR AR SRAH
(52, LR R 28 G (P I T 45 T AN T 2200065 o SRS T 4 38 46 [ e vl 30 £ R 2 0k I T LA B Al IR R G2 1 8
VTR

2
9= KaKDn KuButDhp Vo oo
Kce Kce 4ﬂe KCE
2
é’\a stKaDm b: KceBm+Dm s C= Vt
Kce KCE‘ 4ﬂe KCB
M=(4) 2 A
JO =au—bl—cT T, (5)
NIRRT, AT, =T, /o, =T,/0,, W LuGre BRI Al 2505 2 LA R B :
dz . z
S —0-—|0] ©
dt g(6)
T, =0'OZ+01%+029 (7

49



12 2012, Volume 1, Issue 1, PP. 47-54 Journal of Machinery Manufacturing and Automation

g (0) :ch + sf _ch )67(9/95)2 (8)

12 BiEREEIMESEET
T 282 1) e P AR ] ks B L VR 7 A Al T R e DN R4 ) PR T an P 4 B

HE AL
= aR 250

l%ﬂ%
e

0, e [Tgmm | U iR
— Pt ge P o

W Tk 0

HIT
T >

A7 e

(A=
i3S

<

& 4 EL[EFE R EAR Dk RIRE R R B R IR RS B & R E A METH
Fig. 4 Block diagram of adaptive friction compensation control of continuous rotary electro-hydraulic servo motor
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Fig. 6 Structure of vibration test control system
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Fig. 7 Experimental results of PSD replication after iteration compensation
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