oM 374 80)
202142 A

31
No.2
FEB

X E4HE :1673-887X(2021)02-0031-04

BIUAEREMRIEEVMRERERENEFHIN A

o, K I TiEE &, EEH
(AU TR R N TARE2ABE, bRt 100048)

 E AT AN BT IRE AR R, T R RAT A AR R, B B AR R E X R X AR
APRRMEAL S DARBARAT I A A, 18T IR BN AT 4G B B AT 5, 3T B AS 5 AT SR 9 AT AT B AT RS B A SRR T SR
AT O SRR A ARBARATAFAT A RS, BT T A T Wk —AARES 245
FIERAAT R % Ao WF TR R AT — AP0 K6 M4, RIF L3 AL S 4 81GPa,

KEE ARG e BERE F R BAME ARALH

mESES TF122 XEkREAD A doi:10.3969/j.issn.1673-887X.2021.02.013

Application of Audio Frequency Method in Elastic Modulus Measurement of

Titanium Aluminum Powder Metallurgy Materials
Sun Qia, Feng Tao, WangYuhua, WangYuantao, Wang Jing, Wang Yihan
(School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)
Abstract: The natural frequency of the rod is obtained by the peak frequency of the spectrum of the acoustic signal generated by
knocking the rod, and then the elastic modulus of the material is calculated by the relationship between the natural frequency and the
elastic modulus. Taking the low carbon steel rod as the sample, the percussion signal of the rod is obtained through the experiment,
and the natural frequency of the vibration of the rod is obtained through the spectrum analysis of the sound signal. The calculated
elastic modulus of the rod is basically consistent with the existing results. The corresponding relationship between the first natural
frequency of free bending vibration of low carbon steel rod and the peak frequency of acoustic signal spectrum is revealed by finite

element modal analysis. Applying audio frequency method to a titanium-aluminum powder metallurgy material, the elastic modulus

of the material was measured to be 81GPa.
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Fig.1 The suspension diagram of specimen
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Fig.2 The schematic diagram of connection of experimental devices
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Fig.3 The diagram of actual measuring device
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Fig.4 The time domain waveform of audio acoustic signal of low

carbon steel rod after being struck
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Fig.5 The self power spectrum of low carbon steel rod audio signal
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Tab.1 The measurement data of low carbon steel rod
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Fig.6 The meshing diagram of rod members
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Fig.7 The modal analysis of the rod in the free state at both ends
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Fig.8 The power spectrum of audio signal of powder metallurgy rod
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Tab.2 The measurement data of titanium aluminum powder

metallurgical rod
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Tab.3 The corresponding frequency of the peak value obtained by

each knock
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