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Abstract

Natural frequencies and sound emission tests of ceramic matrix composites in the monotone tension
were analyzed. The variation trend of the natural frequency of the sample during the tensile process
was obtained. According to the test, the stress-time curve and the curve of AE signal changing with
time were drawn. The spectrum diagram of acoustic emission signal was calculated, and for the
acoustic emission spectrum diagram of ceramic matrix composite structure, five damage stages ex-
isted in the monotone tensile test, and the damage changes in each stage were analyzed in detail.
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Figure 1. Sample diagram
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Figure 2. Hydraulic servo fatigue testing machine
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Figure 3. Acoustic emission detection systems
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Figure 4. Vibration measurement with laser
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Figure 5. Stress-time curve of sample no. 1
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Figure 6. (a) Acoustic emission signal duration-time curve; (b) Acoustic emission amplitude-time curve; (c) Acoustic emission
signal count-time curve; (d) Energy-time curve of acoustic emission signal
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Figure 7. Spectrum analysis and waveform of acoustic emission signal at corresponding time
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Figure 8. Flow chart of static tension test
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Figure 9. Polygraph of the first and second order natural frequencies relative to stress
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