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Complex Control of Hydrostatic Transmission Vehicle

Zhu Congmin
(Xi'an University of Technology)

Abstract

A complex controller, consisted of two fuzzy controllers, a fuzzy adaptive PI controller and a
PID controller, was designed for hydrostatic transmission system and the diesel engine with the
aim of improving the control characteristics of hydrostatic transmission vehicle and optimizing the
power of the diesel. Using the control strategy, the diesel can be protected when overload, its
speed can be increased to help the pump to achieve the required driving speed when displacement
of the pump is already full and can be adjusted according to the power curve to improve the
utilization ratio of output power of the diesel. The results of simulation and experiment showed
the vehicle can maintain good running performance, the diesel engine and the hydrostatic
transmission are coordinated perfectly.
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Fig. 1 Principle of control system
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Fig. 2 Principle of APEC3000 controller of diesel
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Fig. 3 Experimental result of response of diesel
with APEC3000
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Fig. 4 Power curves of the diesel engine and the

required power of hydrostatic transmission
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Fig. 5 Calculating the input of the diesel engine
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Tab. 1 Fuzzy rules of hydrostatic transmission
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Tab. 2 Fuzzy rules of the diesel engine
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Fig. 6 Block diagrams of complex control system
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Fig. 7 Curves of simulation
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Fig.8 Experimental curves of system used in a fork-lift

5 E®Rig

BRNERBFBREEFNRREHTATFERSR
DU A1 AE 22 FOAR M T FE R R BR 2, T T BI B R
RS 2% . — AW B & B2 P1 45 # 88 #1 — 4 PID
&l 45 H AR B9 B G 1 R G N S M HL SN A Bl
XS M PLE DAL BEAT IR AL, MR T G A P sk Tl L
FERP A ASMIERMZEENFRERSR
BB R A RV K F R AR H SR IER .
X FRE G 0 77 AR R B R T
R, i EL A5 15 8 M IR A 40 B KPR B st R A e
PLETR e sh &, AL T 5L 68 B 0L, R T
WA FE

g ¥ X K

1 EE. TENMREEESERRRBAR. LEHHEHERFRFREI,1999.
2 Zhu C M, Lin T Q. Modeling and fuzzy-PID control of hydrostatic transmission and diesel engine. ISFP’03

International Symposium on Fluid Power Transmission and Control, 2003.

3 MRk, HEmvlsh TR EICE. LT PLRR Tk i Rt , 2000.

4 Novak N Nedic, Dragan H Prsic. Time variable speed control of pump controlled hydraulic motor using natural

tracking control. IFAC Control of Industrial Systems, Belfort, France, 1997.

5 Kalervo Nevala, Jari Penttinen, Pekka Saavalainen. Developing of the anti-slip control of hydrostatic power

transmission for forest tractor and optimisation of diesel engine. Advanced Motion Control, AMS’98-Coimbra,1998.

AN


https://gffyb7c293140c98248b7hw99x5qf5xvc9609kfffb.res.gxlib.org.cn

