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Correlation Between Ultimate Strength and Acoustic Emission Evolution of C/SiC During
Tensile Failure Process
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(1. National Key Laboratory of Science and Technology on UAV, Northwestern Polytechnical University, Xi'an 710072,
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on Space Physics Laboratory, Beijing 100076, China)

Abstract: Acoustic emission (AE) monitoring tests were carried out on the tensile failure process of plain weave C/SiC composites
with different strengths. An unsupervised clustering method, based on the improved genetic algorithm, was used to recognize the
characteristics of various AE classes, corresponding to different microscopic fracture mechanisms. Combined with the fracture surface
observation, the relationship between tensile strength, damage mechanisms, and the evolution of AE signals was analyzed. It is found
that: The AE energy of fiber breakage can reflect the bonding strength of the fiber/matrix interface; For the specimen with the lowest
strength, there has the matrix enrichment area leading to the stress concentration, and the matrix cracking events account for more
than 50% in the initial stage; For the specimen with the medium strength, the failure of fiber are mainly the breakage of single or a
few fibers, due to the strong fiber/matrix interface; For the specimen with the highest strength, the integral breakage of fiber clusters is
the dominant failure mode, due to the moderate interface bonding strength.
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length of specimens

Sample  Energy of fiber Interface debonding  Tensile
No. breakage/(mV-ms) length/pum strength/MPa
S1 63 37.8 2323
S2 48 229 182.6
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