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Stability Analysis of Hydraulic System of Construction Machinery
Boom Based on AMESim

LUO Weipeng, YUAN Xiaojing, ZHANG Ze,

MA Chicheng, LIU Haoyu
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: To overcome the jitter of hydraulic drived boom during the operation of construc—
tion machinery, a precise simulation model of the balance valve was established based on struc-
ture parameters measured by the topography instrument. Additionally, the effectiveness of the
simulation model was verified by the bench test. Furthermore, a simulation model of the boom
hydraulic system was built based on the proposed precise simulation model of the balance valve.
Thereby, the influence of pump displacement, oil return back pressure, balance valve spool dis-
placement and cone angle of spool on the stability of the boom hydraulic system were analyzed.
Simulation results showed that the pressure oscillation of the boom action cylinder can be simulat-
ed by appropriate increase of pump displacement and oil return back pressure, as well as reduc-
tion of spool displacement and spool cone angle. When the pump displacement is 351 /min, the
oil return back pressure is 11.0 MPa, the spool displacement is 1.5mm, and the cone angle of the

spool is 10°, the pressure fluctuation of the boom action cylinder was effectively simulated.
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Fig.1 Structure of balance valve

A LA B . VR AR, L T AR IR
PRANE 2 I o B 1a) D) BE R W Hs Yk AT T V2 3
fi) 3 BRGNP L o R ) R R TR T, HE S
o SR, T 32 S N i A 0 C2 il
ST i /NG |5 S 1 O BN 1= DA SR D=



54 KT TRER 24

38 B 6 1

FLC2 3 1) = RO I, Bl I G EAT, 46l vk 1 Pil
RSz DL, D25, 1EHAE 32 B4 I B E 1H
B, M 0K )5 608k 0 o 2 s B — el
1 R St I N & DA R S R A N T D =i
I R T V2 3

S A 1R i v S A TR BH e ZE DL, #E
W FE B E A HEh L e 2£ D2, 4 D2 TEE Nk
W, D1 A D2 (] 45 il 5 b 2 37 i AR E s g p. B
e T 0PIl A DL A D2 B9 AL, 24 DI
AR A 5 D2 A4, D1 A D2 8] 58 S s v S7
FIFRAS R 7 o de 5 1 Pilih R 19 50% .

V3

B2 FERIERE
Fig.2 Working principle of balance valve
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Fig.3 Balance valve model
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Fig. 4 Test device of balance valve

F1 WRAEHERE
Tab.1 Test and simulation data
PR e, V2 2 firc2
HE71/ anmﬁ)}iﬁ/ KA/ WA RE/N
MPa MPa MPa MPa
23.5 0.95 8.93 9.2302 —3.36
26.0 1.26 13.60 14.5190 —6.75
P 35.1 2.12 21.07 223120 —5.90
38.4 2.54 2487 26.1560 —5.17
18.0 0.65 3.15 3.1403 031
255 1.22 6.82 65895 338
18 324 2.00 12.87 129880 —0.92
41.5 2.90 21.05 212710 -1.05
46.5 3.72 26.68 27.9440 —4.74
20.0 0.80 1.90 1.8704  1.56
29.5 1.62 6.72 63701 5.21
20 38.0 2.45 1136 11.9920 —5.56
41.8 3.16 1832 17.766 0  3.02
47.8 3.96 23.67 23.0070  2.80
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Fig. 5 Simulation model of boom system
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Fig. 6 Influence of pump displacement on the stability of

boom hydraulic system
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Fig. 7 Influence of oil return back pressure on the

stability of boom hydraulic system
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Fig. 8 Influence of spool displacement on the stability of
boom hydraulic system
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Fig. 9 Influence of the cone angle of spool on the stability
of boom hydraulic system
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