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Instantaneous air suction of constant pressure variable

displacement pump of swing system

HU Jun-ke, ZHAO Bin, JIANG Ya-jun, DUAN Xiao-long
(School of Mechanical and Electrical Engineering, Central South University, Changsha 410012, Hunan. China)

Abstract: To solve the problem of instantaneous air suction of constant pressure variable
displacement pump of swing system, the working features of swing system and the principle of air
suction were investigated. It was discovered that the major cause for instantaneous air suction is
the instantaneous pressure fluctuation of oil in the oil absorption cavity resulted from the rapid
change of the output flow during the initial time when the pump changes its displacement. With
the establishment of mathematical model and simulation of pump in AMESim, a novel method
was proposed to control the flow change rate by setting proportional throttle valve at oil inlet of
variable cylinder sensitive cavity. By controlling the throttle opening according to the
displacement of variable cylinder, flow and displacement of variable cylinder were adjusted so as

to realize the control of flow of the pump. AMESim simulation and experiment research were
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conducted on the working process of the pump in the state of origin, setting one-way orifice and

setting proportional throttle valve. The results show that two methods of setting 1. 35 mm one-

way orifice and setting proportional throttle valve can both eliminate the phenomenon of air

suction basically. The oil pressure in oil absorption cavity of pump stays a little higher than over

the air separation pressure in the state of setting proportional throttle valve. In addition, the time

of swashplate angle raising is 35 ms. Even though that time is extended by 13% compared with

the time (31 ms) in the state of origin, it is greatly less than the time (40 ms) in the state of

setting 1. 35 mm one-way orifice. Therefore, the method could guarantee the flow efficiency of

pump and eliminate the phenomenon of air suction basically, which is of great significance to

improve the reliability and efficiency of swing system. 1 tab, 14 figs, 21 refs.

Key words: mechanical engineering; constant pressure variable displacement pump; instantaneous

air suction; proportional throttle valve; flow change rate; AMESim
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Fig. 1 Principle of swing system
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Fig. 2 Principle of constant pressure variable
displacement pump system
25 DA ) S AR IR s IR A s 9 5 T/ AR
T 72 i (1R 7 W8S A 7% o 4 ol i 30 2 28 G U
2,06 RS BRI D, 22 d AR AR /N
F S REAR LA AR AR E s I Z s 2 TR E 1 R AR
/N S RS A i L ) R T AR A e i ) 9 T
8 20 4%, A2 R L SO 2 R R L T IR A RS
LI O AR R A HE R AR R R T T R e AR
FREE » P - FR S8 ) 6 2 P 415 18 T 8 14 O 7
0 2 d5e K AH =2 (18] Fiff £ 280 225K 1M 7€
Bl 3 oAz A HE A A R i B A R 2
AR R AE S K HE R 28 mL /v fH IR {H 220 X107 PaZk
PR HE e/ ME Vo 80 R RAE Vi 19 TH 2 1
0] 252 30 ms, FERRIE] 26224 20 ms.,

vV
| 22

max

|
|
1 | H
I
o =] —

Bl 3 fE AR A S AR
Fig. 3 Dynamic characteristics of constant

pressure variable displacement pump
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Fig. 4 AMESim model of constant pressure variable displacement pump
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Tab.1 Main parameters of AMESim model

24 Bl
Viax/(mL s 1) 28
Ormax/ (%) 17.5
n/(r e min~ 1) 1500
p0/10°Pa 190
r/mm 60
L/mm 800
dmax /MM 6

3.2 fAESH

Z: 2% SR T, B i i IR e ) 140 X 10° Pa,
ST TR R A R TR A 0 SRR
()25 Ak  AAUL A Sl i JE A M (R R Bl . T8 0 B4R
FMEFEIE 1A A AP RS A 0. W s T T p A
Tk P 5~ 7 s, B 5 Al W kG
AR B 5 38 1] OC PAT AR 48 AR 5 G/ A7 1. 057, i
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Fig. 8 Improved model with unidirectional damping hole
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valve and the displacement of variable cylinder
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