201945 H Z?ikmjﬂﬁi%?ﬁ %50 % H S5 M

doi;10. 6041/j. issn. 1000-1298.2019. 05. 046

LRI FH BRI F1F B TVC 1L Heo BRI HI

FRWA H O#E FAR EBx# FEikE
(1. BHPETHCENIM TREERE, B 200093 ; 2. f AR Eag sz b, K& 130022,
3. [T RAEIR A BE, [ 201804 )

FEE . HIXTTURIERSIFIRALAL 5 ) R el Tt R &5 6 3 07 2 e, R 2% 18 fm) IR R0 3 | e 285 5 P 5 ), 75 28
Lagrange J7 B FGAK 12230 15 H1R XS 307 & MR E R GE P AL RE R G @i, A ARl IR R G T (% 328 iR
BOAY E  FRE e R L =B RY  DAOR RS X SR T T = R =45 ( Three vector control
TVC) BRI AY Hoo S FE IS (TVC — ROB) ,JF5 TVC HiBi R Bzl | TVC KB Ak BIASOHT B 3E Rz PID 2 3
(TVC — FAPID ) PR E i SRR AERTERF 5 (EeMEAT M SE PRl 35 G S AT X LU 3 M, 45 2R 3R, TVC SUist iy 42
AR T RGTE, B W R GERLE LU A A 53 [ TVC — ROB 75 i MR BR PERE b Bl Ay i i, H:
PIRIRE EH AU 1.26% , HTI AR Hoo BHRIEHIR S T RGP DUHRERE

KEER: TURMESIIFERAL ; BhT12@BE; R, TVC S5t Hoo BRI

FE S THI37; TM571. 4 XEERIRAD: A MXEHS: 1000-1298(2019)05-0403-10

Ho Control of TVC Optimization Based on Redundant Actuated
Parallel Manipulator Dynamics Modeling

WANG Qiming' SU Jian> GAO Dawei' LU Zhichao® ZONG Gaogiang'
(1. School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China
2. College of Transportation, Jilin University, Changchun 130022, China
3. School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: Aiming at the problem that the control system of redundant driven parallel mechanism is not
combined with dynamic modeling and the dynamic and static characteristics of servo valve are not
considered in the design of the control system, a fifth-order transfer function model of electro-hydraulic
servo system was presented based on Lagrange equation of the second kind and hydrodynamics to model
the mechanical and hydraulic systems of the moving platform and hydraulic system. The dominant energy
optimal model was reduced to a three order model. Reducing order to more easily processed order was
convenient for subsequent dynamic control. A H o robust control strategy based on TVC feedback
optimization was proposed for the control object. It was further compared with TVC control and TVC —
FAPID in step signal, linear sweep and actual broad-spectrum. The comparison showed that the proposed
TVC feedback effectively expanded the system’s bandwidth and improved the damping ratio and natural
frequency of the hydraulic system. So that Hoo robust controller can compensate the phase lag of high
frequency signal. Therefore, the TVC — ROB improved the tracking performance of the high-frequency
system obviously, and the displacement error percentage was only 1.26% . The H o control was
introduced to improve the anti-disturbance and anti-noise performance of the system. In the high
frequency section, the control energy loudness of TVC — ROB and TVC — FAPID strategies was much
lower than that of TVC control, which tended to be stable. In the low frequency band, the parameters
tuning of TVC control strategy was simple and easy to implement. So the TVC control strategy was often
applied in engineering field. The research results had a strong guiding significance and reference value for
the design of controller.
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