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PCA Prediction Method of PE Plastic Failure based onAcoustic Emission Signals
Li Tao, Li Jun, Zhang Xuefei, Shi Junlin, Tao Jing

(College of Mechanical Engineering, Sichuan Uniyersity of Science & Engineering, Zigong ~643000, China)

Abstract : Polyethylene (PE) plastic was taken. as the research object, and the acoustic emission monitoring technology was

used to monitor the failure process of samples under different tensile speeds. The corresponding acoustic emission signals (duration,

amplitude, event count, impact times; etc.) were-collected, the evaluation factors were determined by the correlation coefficient

analysis, and the failure membership degree of each comment set was determined by the triangular membership function, the princi-

pal component analysis (PCA) fuzzy prediction evaluation model of PE plastic failure degree was established. Another PE sample of

the same type was used for tensile damage destruction test at different speeds, and the characteristic point parameters of the elastic

phase, yield phase (slight failure), necking phase (moderate failure), and fracture phase (severe failure) were counted in the “force-

time” curve of the damage process. The failure degree corresponding to the selected time point in the destruction process is consistent

with the PCA prediction evaluation result, which verifies the feasibility of the fuzzy prediction evaluation model.

Keywords : polyethylene plastic ; acoustic emission ; failure ; principal component analysis (PCA) fuzzy prediction
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