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Fig. 1 Single-port resonator
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Fig.2  Stimulus and response signals
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Fig.3 Sensors on shaft
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Fig.4 Block diagram of measuring system
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Fig.6 Measurement system antenna layout
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Tab.1 Part of sampling frequency under different load
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ik RAE R
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30 33.56 33.11 32.51 34. 14 32.76

60 73.18 69. 85 69. 30 72.62 71.63

90 103.75 104. 04 102. 61 99. 45 101. 10

120 144. 08 144.35 143.18 147. 62 145. 00
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Fig.7 Sequence control circuit of inquiry system
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Fig. 8 Sequence diagram of control circuit
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Measurement System of Vehicle Drive Shaft Dynamic Torque Based on SAW

Zhang Haitao'”> Tang Dunbing' Xu Qin’
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2. College of Mechanical Engineering, Anhui Science and Technology University, Fengyang 233100, China)

Abstract; This paper presents a real-time measurement method of vehicle transmission shaft dynamic
torque, which was based on two single-port SAW resonators. Using three-point equidistantly and
symmetrically arranged signal transceiver antenna, the diffraction of signal was eliminated. The control
circuit of signal transmitting and receiving sequence was achieved with PWM signal, therefore, the
hardware circuit was simplified. Modeling of SAW torque sensor measurement with frequency difference
was introduced into this measurement system,, and the influence of temperature or other factors was
reduced and the measuring accuracy was improved. Theoretical and experimental results were compared
and the results showed good agreement and supported the validity of the SAW torque sensor model.
Obtained measurement sensitivity was 1. 15 kHz/(N-+m) , and a feasible solution for vehicle transmission
shaft dynamic torque measuring was provided.

Key words: Vehicle drive shaft SAW single-port resonator Torque Dynamic measurement



