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Investigation of fatigue behavior of commercial pure aluminum after
Simple Shear Extrusion process

M. B. Limooei'*, M. Zandrahimi %and R. Ebrahimi®

Abstract

In this research, simple shear extrusion of commercial pure aluminum 1070 was performed up to 4
passes using route C. For this operation a suitable die set was designed and manufactured. X-ray
diffraction analysis was used to determine the microstructure of the processed material. Mechanical
properties of the simple shear extruded material were investigated by hardness and tension tests. Also,
cyclic deformation behavior of severe plastic deformation AlI1070 has been studied by rotating
bending test and results show a significant variation in hardness, ultimate strength and fatigue
properties in high cycle fatigue life. The fracture surface morphology and microstructure after fatigue
was investigated by scanning electron microscopy. The fractography of fatigued specimens prepared
under anneal condition revealed a dimple area that dominates the fracture surface, which shows that
ductile fracture is due to low strength of the commercial pure aluminum. In contrast, the fracture
surface of the specimen after process clearly included striations and cleavage area due to the high
strength of the material.
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