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Designing Mobile Robot Efficient Hydraulic System

Based on Two-stage Pressure Source
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Abstract: In view of the low efficiency and serious energy waste of the hydraulic system of many robot actuators with sin-

gle pump source, this paper proposes a hydraulic system based on two-stage pressure source. After analyzing the load charac-

teristics of different cylinders of a certain in-pipe robot, the structure and driving mode of a two-stage pressure source hy-

draulic system were designed. Mathematical modeling and driving efficiency calculation were established. The performance

of the two-stage pressure source system was simulated. The result shows that the control accuracy reaches 3 mm, and the

time delay is 0.05 s. Compared with the single-stage system, the efficiency of the two-stage system is improved by 29.3% .

The two-stage pressure source system can realize the matching between output pressure and actuator loads and effectively

reduce energy loss. Therefore, it has a good application prospect.
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Fig. 1 Diagram of the in-pipe robot based on one-way locking mechanism

LG N E RG] 9 T IR HERE, SR IE
BPATERRTRIER TAE, RGek R 1508 R T
Fras b R S e KA. SR, ARSI AE AR TR T
Ve BT 52 f 3oAl 22 5 K, BV 7E ] — Fh T AR
T, WL AEA [ 20 2 gkt A 22 5. MBS T
LR, ALES A SR 2 B TE , R T 2E
i, SEAHEH T T KM ST, B 520, MLas A 3K
PR 1 SR IE , AR RE ELTE ZEUR R, HEPHLES A
UG 2B . Fabad A b, (46 R 6L 2201k
M —-300N F| 6500N, Z5 08, K 2 Findp
LR,

RPRUENLES NEH TAE, BRRE IR R G 10
UG JE VP ART e R B 285K, B 6 500 N, 4K,
FEABI AT AR TR EX 2 K R 7, I R G 24T
FEBF 2 TE T B AL A 71T 3. X R TE R A R

ikl R B A AP R , AMUEARPLAS A 11
WAESI SR IVE ], AR B, R R A
RGsA T ] SR

6000 -
4000 |
Z
=
& 2000 F
0 -
-2000 : — : >~
0 0.5 1.0 1.5 2.0
I 1] /s
————— i ik

B2 fREERES A
Fig. 2 Load characteristic of the hydraulic telescopic cyl-
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Tab.1 Simulation parameters of the hydraulic system

i B
fR4ET N B2 /m 0.03
16 ZEFFEAS/m 0.015
WBEFTFTFE/m 0.1
G 01 B R B 1 /MPa 75
EREA A T1/MPa 18
BREAARUL 0.2
ERem AL a 5 1.2
4000
—— BRIE S
- = — YR T
3000 F
z
#2000 |
R N .
’ I}\ A
1000 |, AN B U
! J N/ ’ \
M / \ \ , \
0
0 0.5 1.0 1.5 2.0
I} 8] /s

B3 WMBEERSINEMLZ

Fig.3 Power curves of two hydraulic systems
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Fig. 4 Energy curves of two hydraulic systems
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Fig. 5 Displacement of the hydraulic cylinder piston with
two-stage pressure source
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Fig. 6 Pressure curves of two hydraulic systems
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