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A Study on the Development of Hydraulic Cylinder with Magnetic
Sensors for Detecting Absolute and Precise Position
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ABSTRACTS

This paper introduces the development of hydraulic cylinder with magnetic sensors detecting
absolute and precise position for automation of excavator. The system which is developed can detect
absolute position with a little displacement by using algorithm for recognizing datum points, 1/4
divider algorithm and high precision algorithm improved position precision and robustness to noise etc.
The solenoid valve and PWM control using saw-toothed wave are used for absolute position control of

cylinder, respectively
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Fig. 1 Principle of Hall sensor
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Fig. 2 Operating system of hydraulic cylinder
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Fig. 3 Schematic diagram of signal processing circuit
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Fig. 4 A section of piston rod and datum points for
detecting absolute position
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(a) Hall sensor signal and square wave signal
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(b) Transform square wave signal into tooth wave signal

Fig. 5 Priciple for detecting absolute position
in forward direction
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Fig. 7 Schematic diagram for 1/4 divider
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Fig. 8 Principle of PWM control using
saw-toothed wave
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Fig. 9 Flow chart for position control of the cylinder
detecting absolute position
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Table 1 Absolute position storage values
for datum points
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Fig. 11 Hall sensor signal and square wave signal
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Fig. 12 Tooth wave signal and compensated tooth
wave signal
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Fig. 13 Control result of absolute position 30.3mm
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