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Throttling automatic control load sensing hydraulic system of hydraulic
press and its Simulink simulation
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Abstract: In order to overcome the problem of low energy efficiency for valve control system of hydraulic press, the valve control system
was regulated by the method of inlet-outlet technology combiming with load sensing technology, and the linkage throttling for the inlet-out-
let of oil was adjusted appropriately. Then, the simulation model was built by AMESim, and the operation control process of throttling au-
tomatic control load sensing system was discussed. The results show that compared with load sensing system, the inlet-outlet automatic
control system can realize the throttle demodulation, and the system can automatically adjust the low pressure state for the outlet chamber
of oil under the impedance condition, effectively reducing the pressure loss for the outlet of oil. After entering the over-retracting condition
of 0.2~0.4 s, the pressure of right chamber and the output pressure of pump are both stable values of 1 MPa. Between 0.4~0.6 s, the
system transitions from over-retracting condition to impedance condition. After setting the throttling automatic control for the load sensing
system, the output power of motor can be significantly improved, so that the hydraulic system can achieve higher work efficiency.
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Fig. 1 Principle diagram of throttling automatic control

load sensing system
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Fig. 2 System control block diagram
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Fig.3  Control principle block diagram of system in impedance extended state
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Fig. 4 Simulation model of throttling automatic control load

sensing system
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Table 1 Parameters of simulation model

2H B
WHEELATRE/m 0.5
W EFL 4%/ mm D42
I E 5/ mm 30
KPEBRE/ (N« (m - s7) ™) 460
fAI R IR 1 i€ E /) / MPa 32
FRIMR AR 1 40E Wi/ (L - min™") 40
frI AR R 15 H i/ mA 50
frI IR 2 %€ 1 3/ MPa 32
fRIMR AR 2 e WAL/ (L« min™") 40
{rl AR 1R 2 17 F 3/ mA 50
SRR/ (mL - 0 7") 22
HUALEE B AL/ (kg - em®) 12
THRAR TR PR i/ MPa 720
T/ (kg - m™) 900

2.2 (HEHRSH

2.2.1 FFTH

WENMETEAS N 0.05 ¢ AHEES, EEES
2 MPa, & 5 RBHT T T 459 B 45 R MUK &
Gy Siih k. WPEEI S ATLLRIE, 7E£0.0~0.4 s
BN, G282 2N TR S, REL KT
A1 MPa, & Jio 4.1 MPa, /2 18 & 1 A%
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Fig. 5 Pressure curves of throttling automatic control load sensing

system under impedance condition
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Fig. 6 Pressure curves of throttling automatic control load

sensing system under compound working condition
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Fig. 7 Output powers of pump for load sensing system
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