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Nonlinear Improvement on Hydraulic Pump and
Motor Models for Construction Machinery

WANG Anlin, YUE Binnan , ZHOU Pengju,, LIU He
(College of Mechanical Engineering, Tongji University. Shanghai
201804, China)

Abstract: Improved nonlinear bond graph models and the
parameter optimization algorithms are established. With these
optimization algorithms, model parameters can be determined
based on the experimental efficiency data of samples. Taking a
motor product sample for example, the distribution chart of
operating conditions efficiency of the improved model is much
closer to the experimental results than that of the traditional
model. Compared to sample experimental results, the mean
value of percentage error for traditional model is 3.55% and
for improved model is 1. 18%,and the variance value of the
improved model is much smaller than that of the traditional
model. The error analysis proves that the improved model is
much more suitable for description of device modeling in

complex operating conditions.
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Fig.1 Bond graph of pump and motor’s

characteristic model
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Fig.2 Diagram of pump and motor’s model
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Fig.3 Diagram of improved pump and motor’s model
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Fig.4 Distribution of Sauer-Danfoss 51 series
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piston motor’s equal efficiency curve
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Fig.5 Optimization process of models’ parameters
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Tab.1 Parameters of Sauer-Danfoss 51 series

110 piston motor

Hem/(m? o r ) B/ (re minTD  fEIE S /MPa

2 800 42

1.1x10°¢

AR SR LIRS A P & 4) 2525

RN ) s A AR SRAE SR R AF A R A4
AR I AR ARl . IO 3 S A 25 SR oS 40 L A
AR IEICT 137 AN ST, Forh 74, 5% R0R
ZE | H 29 A s, 84. 5% R R il 48 B 32 4
90. 5% 0% 1 2 Bt 30 4 4, 93. 5% 2K il 28 B 30
AR L,94. 5% R A ZR B 16 4~ 5.

Xof FRE R A0 R A SR AT O R F AL 7R 3 4R
BRI SR QR AL G BB RIECE A ©
R A (1 85080 A3 Ar FLaR 22 o il o3 A s D3R 22
LB ST HE . AR LA _E oM 5 o BT 84k s o 4
S BT L B 7 T 4
3.2.1 ERISHML

BT 2 iR, AR i R AS 1) S50 HE 5 AR A
SBE HEAT X L, ST S AR T AL EE I R B
Tt R4 2 DS PCR A E R 28 B /. % 2
TR A 23 S A7 A 280 15 B S B fb 45 SR
2R,

x2 2WBRSHANUER
Tab.2 Optimization results of two models’ parameters
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Fig.6 Theoretical distribution of two models’ equal efficiency curve
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Fig.7 Distribution of two models’ tolerance proportion in various speeds
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Tab.3 Statistic of two models’ tolerance proportions
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