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Comparative Study on Sound Speed

Measurement Experiment Based on Standing
Wave Method and Phase Comparison Method

Shi Mingji Luo Penghui

Liu Bin  Yu Jiahui

(School of Electronic and Electrical Engineering, Nanyang Institute of Technology,Nanyang,Henan 473004)

Abstract: Sub — maximum phenomenon exists in the experiments of sound speed measurement by standing

wave method which usually results in mistakes. Similar phenomenon appears in phase difference method. A small

amplitude line lie in the 1st and 3rd quadrants appears between two standard position of line lie in the 1st and 3rd

quadrants. So an automatic sound speed measurement instrument was designed. This instrument takes the upper

machine as core control unit,uses data acquisition card to acquire datasand controls the rotation of the stepping

motor through micro — controller and stepper motor driver. The stepping motor moves the platform through ball

screws to realize the scanning of the acoustic receiver. The upper machine completes the functions of drawing and

data storage. Sound speed was measured by both methods. An effective value detection module was used to

transform the high frequency alternating voltage signal generated by the acoustic receiver into DC voltage signal. A

phase difference measurement module was used to measure the phase difference quantitatively. The experiment

results showed that both methods have merits as well as demerits. The comparison of the data obtained by the two

methods can detect and eliminate the influence of the sub - maximum better and achieve higher accuracy in sound

velocity measurement.

Key words: sound velocity measurement;standing wave method;phase comparison method;sub — maximum;

stepper motor;return difference



