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Experimental Research on Nonlocal Mechanical Behaviorsof
Micro-nanocomposited Ceramics under Ultrasonic Tensile Test

BIAN Pingyan,ZHAO Bo
(School of Mechanical and Power Engineering, Henan Polytechnic University,Jiaozuo 454000, China)

Abstract; The uniaxial tensile test method of micro-nanocomposited ceramics is put forward under ultrasonic ex-
citation. Based on nonlocal theory, fracture mechanism, microstructure and mechanical properties of micro-nanocom-
posited ceramics are studied through the experimental study of material properties under ultrasonic vibration tensile
test,and the effects of ultrasonic frequency on the axial tensile stress and nonlocal decay rate are obtained. The re-
sults of experiments show that tensile stress is attenuated when the tensile of the specimen is in the ultrasonic vibra-
tion frequency ranges and this attenuation phenomenon becomes more and more evident by the increase of the ultra-
sonic frequencies. Microscopical analysis of tensile fracture is conducted. It shows that ultrasonic vibration changes
the fracture mode and microstructure and improves the toughness of the material,and it says that it is much easier to
achieve ductile-mode machining under ultrasonic excitation. The results of experiments are in accordance with the
analysis of nonlocal theory.
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