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Abstract 

Microstructures of the coarse grain (CG) and fine grain (FG) 2024 Al alloy ingots prepared by 

different casting procedures are investigated, and the microstructures and tensile properties of the 

two naturally aged CG and FG 2024 Al alloy sheets prepared from the two ingots are compared. 

Metallographic observation reveals similar recrystallized grain structures of the two solution 

treated 2024 Al alloy sheets, but EBSD analysis demonstrates that a non-complete recrystallized 

substructure is formed in the CG sheet, whereas the FG sheet recrystallizes completely after 

solution treatment. SEM observation indicates that the remaining phases in the FG sheet are less, 

smaller and are more dispersedly distributed than that in the CG sheet. These microstructural 

differences between the two sheets result in slightly lower strengths and higher ductilities in the 

directions parallel to the rolling plane, and markedly higher strength and ductility in the ND 

direction for the naturally aged FG sheet. These findings suggest the possibility of improving the 

mechanical properties, including toughness and fatigue properties, of Al profiles by refining their 

ingot grain structures.   
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Introduction 

There have been many investigations indicating that the tensile properties, fracture toughness 

and fatigue properties of Al alloys are determined mainly by their purities, microstructures 

(including grain size and substructure) and the types, sizes, contents and distributions of the 

precipitates and impurities in the alloys [1-5]. Based on what has been revealed, several effective 

ways which can improve the mechanical properties of Al alloys have been proposed and some of 
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