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Effect of mechanical and thermal loads on the distortion of machining thin-
walled parts using the FEM model

Ali Eskini, Ehsan Zamani*

Department of Mechanical Engineering, Shahrekord University, Shahrekord, Iran
*P.0OEB, 115, Shahrekord, Iran, mmani.ch=n@eng.skuacir

ABSTRACT

Machining of thin-walle d monolithic parts made of aluminum alloys is a key process in industries such as aerospace. In the firal machining
process, the cutting forces and machining temperature produce deflection for workpiece which re sults in the dimensional inaccuracies and
distortion on the finished component. The purpose of this paper isto study the thermal and mechanieal behavior in machining of aluminum
alloys (Al 7075-T0) using PCD (polyerystalline diamond) and K10 (cemented carbide) tools to investigate the correlation between both
parameter on distortion. The study was made using a three-dimensional finite element metho d model in Abaqus software under orthogonal
cutting conditions. The results represented the direct effect of the force and temperature on level of distortion in thin-walled workpieces.
However, the mechanical loads have more influence on work piece distortion in comparison to the thermal loads. It was concluded that the
polyerystalline tool has a superior performance in terms of cutting forces and temperature when compared to the cemented carbide tool. To
validate the FEM model, the results were compared with experiments of the other papers. Results showed a good agreement with
experiments.

Keywords: ALT075 Alloy, Cutting Forces and Temperature s, Distortion, FEM Analysis Machining, Thin-walle d Parts.
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