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Design of Draft Sensor in Big-power Tractor Raiser

Based on Magnetostriction
Li Mingsheng Chi Ruijuan Mao Enrong Zhang Jingying Liu Yu
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; A kind of axial draft sensor was designed based on magnetostriction theory to improve the
measuring accuracy of soil resistance. A mathematical model of sensor’s exciting circuit was established
based on ferromagnetics theory, Ampere’ s circulation and Ohm’ s law for magnetic path. Then the
performances of sensor’ s output signal along with load were simulated by using Matlab/Simulink. 45-
quenching steel and 40Cr-quenching steel were used as sensor’ s shell separately. Load experiment
showed that the performance of the sensor, of which shell was 45-quenching steel, was better than the
other. The better sensor’ s linearity determination coefficient of static characteristic curves was 0. 996 5.
The output voltage was 0. 55 V when the shearing force was 70 kN.
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Fig. 1 Mounting position of force transducer in
electronic-controlled hitch system
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Tab.1 Parameters of hardened and tempered steel
No. 45 and No.40Cr
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Fig.2 Force schematic of draft sensor
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Fig.3 Schematic diagram of excitation circuit
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Fig.4 Magnetic circuit of draft sensor
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Tab.2 Parameters of magnetic core materials
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Fig.5 Equivalent magnetic circuit of draft sensor
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Fig.6  Simulation model of draft sensor in Matlab

0 10000 20000 30000 40000 50000 60000 70000
T JIPIN

K7 B R RE O EOh 2k

Fig.7 Simulation curve of draft sensor

K8 B AR ST

Fig. 8 Draft sensor test

T RS, B

Y1 it R 0. 55V 340Cr I B AR AN FERE 1 4%
JRANNE R P e R0 R4 0. 982 7, 7%, 70 kN 5§17
JrBH LR SR 0. 39 V, K 45 3 A B AL T
40Cr A N,

= 451 BN
= 40Crii Ji4A

0 20000 40000 60000 80000
MaiPIN

K9 BH R £

Fig.9 Draft sensor characteristic curves
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