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Input feedforward-feedback compounded compensation

control of variable speed hydraulic power supply

MA Yu, GU Li-chen
(School of Mechanical and Electrical Engineering, Xi’an University of Architecture and Technology,

Xi'an 710055, Shaanxi, China)

Abstract: Aiming at the hydraulic power supply of permanent magnet synchronous motor gear
pump, when speed of the actuator was controlled, there were many problems such as serious lag
and difficult adjustment due to the large inertia and many links of hydraulic system. Traditional
closed-loop speed feedback control can not achieve satisfactory control effect. Input feedforward-
feedback compounded compensation control strategy was proposed to realize the tracking control
of the flow of hydraulic power supply under typical working conditions, and then to control the
speed of actuator. The method was based on variable speed electromechanical hydraulic system
experimental platform, to model the coupling relationship of electromechanical hydraulic
parameters of hydraulic power source was deeply analyzed, model of the whole experimental
platform was established, which realized the tracking control of the flow under the typical

working conditions of the hydraulic power source (step, slope, sinusoidal dynamic change). The
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simulation and experimental results show that when the target flow changes dynamically (step,

slope), the compounded compensation control strategy reduces the response time and dynamic

error to 50% of the simple PID control. When the target flow sine changes, the response time

and dynamic error are reduced to 30% of the simple PID feedback control, and the dynamic

response characteristic of the system is greatly improved. 1 tab, 12 figs, 20 refs.

Key words: mechanical engineering; hydraulic power supply; input feedforward; feedback

control; lag
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Fig. 2 Principle of input feedforward-feedback compensation control
ARG HAR I g SRR BHAME R ¢ KR A
7 = K (4)
b Ko g AT Bt ER Y
[AE, T PID Sz 5t it o v B 458 ) ol s AR
5y WA AR G IR B BT A A R e Ak Dy g LA T A
SAME R Uy Ko o i e B 6 22 00 1))
U; = K,uqgs (5)
130 () NGO AA
Ui = KouKiqa (6)
LS R R E SRS U 5 PID J
AN R AE U, 2 FIAE Sy fa) Bk 425 1 25 00 B A, 52
TGS v BIL 2 S A e B A o)+ DT 35 38 %o 98 s 8l g R
TR

R(s)

B3 i AT 1 A A A ol £ 33 R BSCHE [

Fig. 3 Input feedforward-feedback compounded compensation

control transfer function block diagram
2.2 WINBIIRIESISEMIET
WK 3 iR, EAHERRER T A MR
BRAE TSN 452 W B AR A R Co) 3038 51 /i 45 CRMED
WEFOMBRG L CCO)TIFREERLG (9.,
G, () Mfeuh Rk, Xt T2tk R4 nT AN A & in &

L
C(s)=[(R(s)—C(s))G, (s)+
R(HF, ()]G, () (7
a,
C(S):FY(S)GZ(S)Jr(n(.»‘)(rz(s)R(S) 8)

1+G1 (S)Gg (5)



%5 5

ELF R ERIR RS J R BN B B A AMZ 4R ) 123

TN VEFERT ks B F, () 1AL 33 R B
F.(s) =1/G,(s) (9

DU A]fefi ey e e 7 5T 4 R B 46 8 H BRI LR R 48
HATRSREL Ny 0, BALE O T Al 15 26 99 N 1% 2
— A CREEE B D BT Gy (o) TR AMER
U A RAMETE Y I B O R S . A
SCHYBIEFE X G ok 72 B W 1 3 T U v B AR =B &R
GEL I FL G Ay e B BT A L 4 BT Y 4L
A A FTE F o) B30 B35 B T fE AR 5
R Cs) 72 Ak J B0 BE R B0 1 %5 ok 5 o H 7 52 B 1 ]
2 R 280 R G 0 i AR A AR B R A R A B
WG OUT i AT R 2R R AT ] B A

A ST S MR S 3l 0 VR A R Y R R 1) AL R
B EAR 5 0 e B ER R B ES . N T
LRI AMESE B O F, GO BB N B3Ry .
2.3 RintEHFRIEIT

S5 At A 1 A AR A 1% 2 AT R Y e A AR A
B Pl i W S BR AL 5 B AR T LG 15 3R 2%
I PID 855 8 di 2 52 22 8 3 T 0, DA T A 45 7
ot PRk B A, B

w(n) = K,e(n) +Tlie<z’>dz+

Ii=o

T, o
ZLeGn —en— D] (10

A w ) R E RS e GO A BB IR 22 T
A K, A R EG T A REG T R

PID F il i 3 A2 Bty BOG oA i OR 256
B SEPR N HT R  HE B R R K, BBCMELBE R AR S
R, H K, R FHAE LK ERGHL.
DRI 7 X v AR Al B X % A R (L RS 20 AN
FRERR G ER K, (5. B R8T (A LU ER
RGRGAS R WO AR To (0 ZE WO R GLiR %=
(284 s — B T AR GUAF AR B e B 3R 1 1 0L

3 RESHABFERBANER-RIRES
EERBTE S

R4 i ATt B 1 A G o I D B R B A
B 7E MATLAB $#55F . F H Simulink {7 785 @
il RGN 4 s . B 4 . PMSM,PUMP 43
A KRG BRI 1 5 5 F B input feedforward 2y
i A HIT A i 45 17 584D 3 R 88 PID control - R 48
R R AR s PP Ay 5 o ) M LR EE Q.
T E A s err IR 2E s NN o BNl L5 %

{8 5 Scope Ry 7 i v s Q S i i it o FH IR0 Uy v K K
ﬁ%ﬁ%u%%ﬁ'Kp ﬂ‘j 4., 5’TI ﬂ‘j 4509Td ﬂ‘:’ Oo

il

input feedforward

O(m’/h)

o,

=

Scope

4 WO h Iy P T S B A2 G R s i 0 AR Y
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compounded compensation control simulation model
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Fig. 5 Feedback control flow slope tracking response
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