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Analysis of Acoustic Emission Signals Characteristics for TC18

Titanium Alloy Fatigue Fracture Process

Zhang Zhao, Xiao Yingchun, Wang Qian, Zheng Jianjun
(Nondestructive Testing & Structural Health Monitoring Research Department,
Aircraft Strength Research Institute of China, Xi’an 710065, China)

Abstract: Acoustic emission can real-time monitor acoustic emission signals by structure service process and
judge the structural damage. Acoustic emission is an important technique for on-line monitoring of damage. The
feature of acoustic emission signals is figured out, which are produced by the cracks in titanium alloy of TC18,
when the crack initiates, and grows until the TC18 sample is broken. TC18 samples and fatigue test are de-
signed, and acoustic emission signals are acquired along the test. The feature parameters of time domain and
frequency domain using parametric method are gained. The results show that in the crack initiation and expan-
sion stage, acoustic emission signal amplitude in the 40~65 dB, lower than under the same conditions of alumi-
num alloy signal amplitude and in the 200~280 kHz band crack initiation stage and follow-up process of energy
distribution, there is a big difference. Finally the reference comments of acoustic emission monitoring in titani-
um alloy of TC18 samples are given.
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Fig.1 Shape and size of the test piece
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Fig. 2 Test pieces, sensor distribution and test site
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Fig. 3 Time history diagrams of acoustic emission

signals x position on three stages
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Fig.4 Oscillogram and spectrogram of acoustic emission signals on three stages
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