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Abstract: The active shock absorption system uses the pump—controlled cylinder as the core power component. The
ECU control unit is used to achieve dynamic body adjustment. The system needs to meet the requirements of high
response and low pulsation. Because of its small size low pulsation and easy realization of high speed gerotor
becomes the first choice of the active shock absorption system. However when the traditional gerotor is running at
high speeds the noise is severe and the system vibration is obvious which will seriously affect the stability of the
system. In order to restrain the cavitation of greotor in the active shock absorption system two kinds of greotor with
one—side suction and double—side suction are designed the effectiveness of the double—side suction to suppress
cavitation is verified and the influence of inlet pressure on its cavitation is analyzed. The results show that the

cavitation of the gerotor at high speeds of the two structures is more obvious than that of medium and low speeds
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and at high speeds and constant outlet pressure increasing the inlet pressure can suppress cavitation. The double—
sided suction structure can significantly suppress cavitation compared to single —sided one. Finally the double -
sided suction channel is optimized and the result shows that it is better to open the channel on the outer rotor.

Key words: active shock absorption system high speed gerotor cavitation double—side suction

1
1.1
. 1 .
ECU et -
. . NG S
FAR
BAR geen
WEFE R332 @
: N ,,
5500 r/min 2.5 MPa i | i
o i |
o = |
3000 r/min 1
RAGHUNADHM V '
;SINGHR * .
: VELEV
E 3
;BUONOD *
0.1~1 MPa .
. 1.2
;SIANOD ° 14.5 mL/r
5500 r/min 1 o
SHAHY G ° 2 . 2a
( 2c )
o . 2b
( 2d )
2
2.1
PumpLinx

~



2020 10 7
1 o, o,—k &
1.0 1.3
c,, C, — 1.44  1.92
’ 22
8 PumpLinx o 3
/mm 25 N
1.122
9 f002+ [ p((4 = 0,) ) f.do
0.2256 d, rz(:)p ' i 7 '
M —,
g g = [+ (VL) o+ [ (R - R) R (3)
(o8 j
Pt A — TRk S —
n
f,—
D, —
.
a) S, FEXXOU i E b) Z5H82, NN hiE o ——
o | — R, —
TR R (—ﬂt Wi | FEFBERATI i 0—
L O ) g i -
E\]Eﬁ;% B v ——
W
L HhiET P g—
F e At -
o HHIRIE d) Zikg2mE o
2 N
PumpLinx n
5 CFD
hoe 2.3
7-9
0.03 mm
oU, 9K =Me(an + aUl) LUJ + a{('u‘“) aK} - pe 0.02 mm PumpLinx
0x; ox, x| ox;  9x;(\o,/ 0x; 0.001 mm
(1) 0.04 mm. Pumplinx
oUu,  aU\ oU
pUiai _ CIS(‘S‘) MG(J N 1) oY 1 197665 2
0%, K ox; ax; 9%, 280703 °
d [(m.) de & 2.4
(%) 32} - o (2
ax;\\o,| 9%; K
p - o
e — \
v, U, — D; 0.1~1 MPa
X X T p, 2.5 MPa; N
k _

1000 3000 5500 r/min



8 2020 10
850 kg/m’ 4.0x107* MPa 2 1
0.028 N * s/m’ o o
3 1
Pi 2
2. . 2 1
12 : o
2 25
L. 2 F
0.1 MPa 2
15 F
1 25.3%:;
g
0.5 MPa 2 1 210
21.2% . 5L
0.5 MPa
0 -
1 1 1 1 ]
00 02 04 06 08 10
0.5 MPa »/MPa
0.1 MPa 90%
3 5500 r/min
3 o
2 <
v/remin’ 1000 3000 5500 ~=i
n!%
. /MPa 1 2 1 2 1 2
0.1 356 | 3.52 | 4.93 | 4.80 | 21.30 | 15.90
a) %%60" (45141) b) JEFE60° (45H2)
0.2 1.95 | 1.94 | 2.70 | 2.62 | 8.04 | 3.33 ;
0.3 141 | 1.41 | 1.69 | 1.62 | 3.93| 1.75
0.4 114 | 114 | 1.26 | 1.20 | 2.12 | 1.28 S — e
0.5 0.99 | 098 | 1.05 | 1.01 | 1.32| 1.04 .m I m i
0.6 0.88 | 0.87 | 0.92 | 0.90 | 1.01 | 0.89
) TEkk120° (Z5H1) d) WEE120° (Z5H92)
0.7 0.80 | 0.80 | 0.82 | 0.81 | 0.85| 0.79
4
0.8 074 | 074 | 076 | 0.75 | 0.77 | 0.72
5 p; 0.1 MPa. 5500 r/min
0.9 0.70 | 0.69 | 0.71 | 0.70 | 0.69 | 0.67
1.0 0.66 | 0.66 | 0.66 | 0.66 | 0.64 | 0.63 .
5a 1
4 p, 0.1 MPa. 5500  2.12 MPa 1.0x107" MPa;  5b
r/min 60° 120° 2 2.06 MPa
. 5.0x10”" MPa;
4.0x107* MPa



2020 10 9

. Sc E=2.1x10° MPa p=7800 kg/m’ u=0.28.
2.79%107° .
MPa 1 5Nem

Contour Plot
Element Stresses (2D & 3D)(vonMises)
Global System

Advanced Average

24.671
10.960
8.224
o 5.482

—2.741
| —0.000

’ Max = 24.671

| Grids 422873
Min = 0.000

i Grids 419686

feFlov: Pressure [Ps]
2.08714

Flow: Pressure [mP:
212687 1.80875 1
vasose I s
v o
F
QEEES 5. 18768e-07
1e-07
a) HiMEra b)  HiM2Et Ak
| 6
Contour Plat
Element Stresses (2D & 3D)(vonMises)
Global System
Advanced Average
17.073
13.658
‘ 10.244
. ”;‘,?DE'; e 6.829
0. 140769 ‘3415
o —0.000
0.0816372
o oizzite Max = 17.073
.. Grids 439781
Min = 0.000

Grids 443679
©) SEH2JRERELHAL

N 24.67 MPa;

o 17.07 MPa,



10

2020 10

5 MPa ;

0.5 MPa;

RAGHUNADH M V. KOUNDINYA S. Modelling of Cavita—
tion and Aeration Effects on a Gerotor Pump of a Lubricating
System in Automobiles J . International Journal of Vehicle
Structures & Systems 2018 10( 5) : 354-357.
SINGH R SALUTAGI SS PIETA P et al. Study of Effect
of Air Content in Lubrication Oil on Gerotor Pump Perfor—
mance Using CFD Simulations R . SAE Technical Paper
2019-26-0300 2019.
VELEV E. Study Cavitation Gerotor Motors Using Computer
Simulation  C //XV International Scientific Conference:
Renewable Energies and Innovative Technologies 2016: 64
-66.
BUONO D COLA F SENATORE A et al. Modelling App—
roach on a Gerotor Pump Working in Cavitation Conditions
J . Energy Procedia 2016 ( 101) : 701-709.
SIANO D FROSINA E SENATORE A. Diagnostic Process
by Using Vibrational Sensors for Monitoring Cavitation
Phenomena in a Getoror Pump Used for Automotive Applica
—tions J . Energy Procedia 2017 (126):1115-1122.
SHAH Y G VACCA A DABIRI S et al. A Fast Lumped
Parameter Approach for the Prediction of Both Aeration and
J . Meccanica 2018 53( 1-

Cavitation in Gerotor Pumps

GUAN, Chenyong - WANG, Haichang. [LIU. Yinshni

10

11

12

13

J.
et al.. Gavitation Suppression of) High Speed. Gerotor for: Active  Shock | Absarption

System J . Chinese Hydraulics & Pneumatics 2020 ( 10) : 5-10.

2) 1 175-191.
k- &
J .

2019 38(2) : 144-150.
WANG Yonghu LIN Tianlong. Numerical Analysis on the
Structure Falling in Water Flow Based on k—g Viscous Model

J . Journal of Chongqing Jiaotong University: Natural
Science 2019 38(2) : 144-150.

J. 2019 (7) : 50-54.
WU Xiao LI Zhijie. Flow Field Simulation Analysis and
Optimization of Miniature External Gear Pump J . Chinese

Hydraulics & Pneumatics 2019 ( 7) : 50-54.

J. 2018 (10): 114-117.
XIE Yibing WANG Shoucheng LI Zhifu et al. Simulation
J . Chinese
Hydraulics & Pneumatics 2018 ( 10) : 114-117.

Analysis of High Fusion Motor Vane Pump

PumpLinx
J.

2016 (2):11-16.
WANG Zhen NIE Songlin  YIN Fanglong et al. The
Simulation and Analysis of Silencing Groove Structure of
Valve Plate Within Water Hydraulic Axial Piston Pump
Based on Pumplinx J Chinese Hydraulics &
Pneumatics 2016 (2):11-16.
HOMA D. Comparison of Different Mathematical Models of
Cavitation ] Transactions of the VSB — Technical
University of Ostrava Mechanical Series 2014 60( 2) : 7
-14.
GHOSH S GHOSH R PATEL B et al. Structural Analysis
of Spur Gear Using ANSYS Workbench 14.5 ] . Inter—
national Journal of Mechanical Engineering and Technology
2016 7( 6) : 132-141.
QUADRI S A N DOLAS D R. Contact Stress Analysis of
Involute Spur Gear Under Static Loading J . International

Journal of Scientific Research Engineering & Technology

2015 4( 5) : 593-596.

2020 (10) : 5-10.



