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Research on Pump Displacement Control of Hydraulic Hybrid System
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Abstract: This paper studied the problem of low precision for variable pump displacement control method of
closed hydraulic circuit. The linear relationship between the duty cycle signal and displacement of pump was derived
based on the pulse width modulation (PWM) control of the servo valve for the pump control system. The simulation
model of the pump control system was built on the AMESim software platform,and the model was verified by com—
paring with the test data. Based on the pump control system model, the PID feedback control, feedforward + feedback
control, and three—step control of pump displacement were proposed, and an analysis was performed. Simulation re—
sult shows that the three—step control is superior to PID feedback control in dynamic response and rapid stability.
When compared with the feedforward + feedback control, the dynamic response error of the pump displacement con—
trolled by the three—step method is reduced by 35.5%.
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Fig.1 Structure of swash—plate variable displacement pump
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Fig.2 Schematic of pump control system
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Fig.3 Displacement response curve of servo—valve spool

3 s U K i FLT LA 5 X N
WS de KA AL 5 T SR Kb A JT 3 5, Ay W 2k P
FERC R T I IR] 52, oA BRES T IS 38 Bl ] 5 25 SRy K HA
VBT i IR 18] 5 2 oA W6 G AT Bl IS TH] 5 2,,, DA HRLES
TEIR I 520 49 HRGES SEPATIRE ] 52, 2 PWM {55 HLU
Y I R] 16T I 5 5 P B A2 8% 149 1] Ak D 42
k.

JE LTCHR U0 X A IS0 8%  f
KA tl:ﬂ'ﬁﬂ , B

X=

(1)

max

J xdt (2)

AT IE 3. 3001) 3 (2) B AR SEHE S, AT A3 JC IR
SRS 5 5 A Y e R N (3) .

’ﬂ‘—‘

0 Osr<m

(1+ )(T ~r) %D (-1, TIST<T,
T T T
X= T+2—(T4—Tz)+(73—71) TuS<TS -7y

1 (1472 2Ty

1- (1+ )(1—7—7'3) — L (1-1-13) 1-1g<7<l-13
Ty Ty Ty

1 l-m<r=<l

(3)

S 123 13 4 T
Xfer = =2 =2 =0 r, =00 g =
T T T’ T T
Toft t)
b =2e
T T

P R 5 2R AT AT A7) Al R R A S A 5 25 L
H T R AR AERAS R L AN 4 R,

PN NN T
»e e

B4 AR A A v 4

Fig.4 Static characteristic curve of servo—valve
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Tab.1 Simulation parameters of model
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Fig.6 Hydraulic pump displacement changes with control signal

1.0

———— a1 0.36
_____ 2037 | [
i) e | S Y
a 0.5 | ssssasnnas 5251k 0.38 |1
& — %039 [FTTT T
0 i et —
0 0.5 1.0 L5 2.0
1] /s

B7 pALER

Fig.7 Simulation results
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