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Fig.1 Hydraulic circuit of proportional valve
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Fig.2 Hardware structure of proportional controller
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Tab.1 Technical parameters of tilt angle sensor
28 i

wRE/g((°)) -1~1(-90~90)
LN 5+£0.5
i fE S /v 0.5~4.5
WA L/ mA 24
TAEWE/C 40 ~85
iy s BE AT/ kO 20
REE/(Vog™) 2
Sy PR/ (°) 1.8

R2 HMECBRSBEERSH

Tab.2 Technical parameters of pressure sensor
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it F/MPa 0~30
RN A 24
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[l FE it 2% H/ % +0.3
WwHEM R/ % +0.3
TAERE/C -10 ~60
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Fig.3  Drive circuit diagram of electro-hydraulic

proportional valve
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Fig.5 Variable weight mixed control scheme
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Fig.6 PID control algorithm flowchart
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Proportional Controller for Electro-hydraulic Hitch System
in Heavy Tractor

Zhao Jianjun Zhu Zhongxiang Song Zhenghe Zhou Ruijuan Wang Rupeng Mao Enrong
(Key Laboratory of Soil — Machine — Plant System Technology, MOA, China Agricultural University, Beijing 100083, China)

Abstract; A proportional controller for the electro-hydraulic hitch system was developed based on the
microprocessor MC9S12XS128 of Freescale. According to the analysis of the structure, type and
characteristic of present proportional controllers for the hitch system, the controller architecture was put
forward following the control requirements. The software was designed in the environment of
CodeWarrior, and the PID control algorithm was adopted to realize three control modes including traction,
position and mixed control for hitch system. By taking the heavy tractor with electro-hydraulic hitch
system as the test platform, the field experiment of the proposed proportional controller was carried out,
the response time of traction control was 3. 89 s while 0. 81 s of position control. The results showed that
the proportional controller for hitch system comprehensive control in high-power tractor possessed of the
features of rapid response, high precision, strong stability, etc. Meanwhile, it can not only improve the
field operating efficiency in the guarantee of ride comfort and working quality of tractor, but also can
reduce the driver’ s labor intensity.

Key words: Heavy tractor Electro-hydraulic hitch system Proportional controller PID control



