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Development of electro-hydraulic steering system
based on agricultural vehicle

SHEN Wen-long™?, XUE Jin-lin*?", ZHANG Yong®?

(1.College of Engineering, Nanjing Agricultural University, Nanjing 210031, China; 2.Key Laboratory of Intelligent
Agricultural Equipment in Jiangsu Province, Nanjing 210031, China)

Abstract: An electro-hydraulic steering system of agricultural vehicle was designed for automatic navigation based on a
Maoyuan-250 tractor. An electro-hydraulic proportional valve, a directional valve and a relief valve were used to
reconstruct the oil circuit of the original steering system of the tractor. And the electro-hydraulic proportional valve was
controlled by a STC12C5A60S2 while an angle sensor was applied for feedback. A steering model based on PD control
algorithm with dead zone was established by SimHydraulics, and experiments about left-and-right limit and four specific
target angles were conducted on the real vehicle. The tests showed that the response time was reduced by 0.2 s and the
overshoot was controlled within 5% compared with the original system.
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Fig.1 Sketch of the steering system structure 2
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Fig.2 Block diagram of electric hydraulic power steering control system
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Fig.3 Oil circuit of reconstructed steering system
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Fig.5 Simulation block diagram of SimHydraulics
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Fig.6 The simulation and experimental results of different control
algorithms
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Fig.7 The steering characteristic curve of manual and automatic modes
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Fig.8 The steering characteristic curve of target angle
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