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(EJ» Summary

/N\etal forming technology is particularly important in the field of heavy, medium and Iight\
mechanical manufacturing, as it occupies a significant position in the manufacture of vehicles
and spacecraft. In this research, impact extrusion was studied as a process of cold Bulk
deformation of metals, For several aluminum metal alloys, AA1100, AA6082 and AA2014. The
force required for this process is considered to be the most important variable, so the study
focused on predicting the value of this force in several ways. So after studying the factors
affecting the force and deducing the effect of each of those factors on it, the mathematical
model of the linear regression equation was derived, Then it was used to predict the extrusion
force, and the results were close to empirical experiments. Finite element modeling has been
used to model the impact extrusion process to predict and analyze the behaviour of these
alloys during the process and predict the necessary force by adopting the Johnson-Cook
equation as a constitution model within a Deform program of metal deformation. The results
were evaluated by practical experiments to match the force-time curve and max force values
required for impact extrusion process, There was good agreement between modeling and
experimental results. Neural networks have also been used to predict the force required for
extrusion and compare it with other methods of prediction, It was found that neural network
predicting value were more accurate and faster if the training data were available because the
mean squares errors (MSE) for this method was the lowest.
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