














5.1 Test Methods of Accuracy and Durability

In the process of riding, the torque exerted on the axle changes periodically, and the change
consistent with the sinusoidal wave. To be consistent with the reality riding process, the range of the
sinusoidal wave is set to be 0~95Nm, and the riding speed is 20 Km/h. Torque receiving module is
fixed under the chain wheel, and transmits the real-time signal to the industrial computer. The
Lab-VIEW software deals with the data from the torque receiving module and displays them on the
interface. Then, the full scale error (9) is calculated as follow,
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where M represents the number of sample points (20 points are sampled within one period in this

paper). m represents the i-th standard value, and m represents the i-th testing value.
5.2 Testing Results

A 20000Km cumulant is a complete testing cycle. Each test point is obtained after operating
100Km. The relationship between the test mileage and the full scale error can be obtained. Since the
attenuation of the resistance strain gauge, the accuracy of the system shows a slight decline with the
increment of the testing mileage. The range of the full scale error is 0.3%~0.8%FS within 20000Km,
which fully meet the actual demand.

6 Conclusion

In this paper, a newly E-bike torque sensing system is designed and implemented. In this new
system, the wireless power supply, the strain gauge sensor and the wireless digital communication are
combined, and the compensation capability of the microprocessor is utilized. Due to the complex
operation environment of the E-bike, the torque acquisition module is hidden in the axle to avoid the
influence of the water and dust. The test results indicate that the system works well with high stability
and accuracy. On the other hand, it satisfies the application requirement and provides a technical
selection for the development and improvement of the E-bike.
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