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AN EXPERIMENTAL STUDY AND DESIGNING PROCESS BY USING CAD/CAE: IN COMBINED OPEN DIE FORGING-EXTRUSION PROCESS OF DIFFERENT SHAPED GEOMETRIES FROM ALUMINUM ALLOY SAMPLES
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Abstract: This paper overviews the metal forming process which is called forging-extrusion process. The aim of this process is manufactured of near net shape of many produce. In this study, two different shaped upper dies were used. Al99.7 aluminum alloy was used for experiments. Aluminum billets which having same initial heights have been extruded with the same strokes. The forging loads were measured different deformation rate. Some of aluminum billets were lubricated and formed. Lubricated specimens were compared with the other specimens. The effect of metal forming process on the hardness distribution along the radial direction was investigated both of different geometries and lubricated conditions. In addition, the microstructures were investigated for clover shaped samples and rectangular shaped samples using transmission electron microscopy (TEM). It was found that both clover shaped samples and rectangular shaped samples have similar mechanical properties. The corresponding microstructure consisted of a mixture of elongated subgrains with dimensions similar to those observed in the initial billet. It is suggested that there is no considerable differences between two different geometries in terms of microstructure and lubrication. Also, the equivalent stress occurred at the container and the dies that resulted of extrusion load were determined a CAD/CAM program called SOLID. Stress values at the dies were determined by stress analysis method.
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