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A Study on Deformation Behavior of the Grain-Size Controlled
Rheology Material by Using Nanoindenter and AFM

S. W, Youn, J. W. Kim, and C. G. Kang

Abstract
In this study, the deformation behavior of semi-solid Al-Si alloy was investigated by nanoindenter as a part of the
research on the surface crack behavior in thixoformed automobile component. The microstructure of semi-solid Al-Si
alloy consists of primary and eutectic regions. In eutectic regions the crack initiation begins with initial fracture of the
eutectic silicon particles and inside other intermetallic phases. Nano-deformation characteristics in the eutectic and
primary phase of semi-solid aluminium alloy were investigated through the nano-indentation experiments and the AFM
observation. In addition, mechanical properties of each region were investigated and compared with each other.
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Fig. 1 Optical micrograph of semi-solid Al-Si alloy
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Fig. 5 AFM images of eutectic surface after 3.5 ym indentation focusing on sharp-edged ends
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