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Using Nonlinear Ultrasonic Test for Fatigue Damage
of LY12 Aluminum Alloy

YAN Bing-sheng,

ZHANG Shi-xiong

(School of Mechanical and Electrical Engineering, Henan University of Technology, ZhengZhou 450007 , China)

Abstract: For the problem of the LY12 aluminum early fatigue damage, a robust experimental procedure was researched. Using this

system, the ultrasonic nonlinearity parameters of LY12 aluminum fatigue samples were measured. The experimental results show that

there is a significant increase in 8 linked to aluminum fatigue damage, before the fatigue life of 60% . Meanwhile, dislocation density

change of LY12 aluminum fatigue samples is observed using erosion method, and the changes of nonlinearity parameter and dislocation

density with fatigue cycles are consistent. Macro-mechanics, nonlinear ultrasonic testing and microscopic observation results show that

ultrasonic nonlinearity parameters as the bridge between micro and macro can characterize the early fatigue damage, and predict fatigue

life of metallic material.

Key words: nonlinear ultrasonic; LY12 aluminum; fatigue damage; observation of microstructure



