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(EJ» Summary

ﬂne of the main components or the main part of any machine is its structure, as the structure of the machine is the base oh
which the various parts are installed.

And the demand for machines with high specifications (low price, high capacity to withstand when operating), is required
in order to obtain an innovative design of the manufactured machines.

The structures of the machines are exposed to different loads and multiple vibrations, which leads to a very large
deformation in the metal of the machine as a result of exposure to these stresses, and may lead to its collapse. Therefore, it
is advisable to carry out a study of the structures of the machines, and take the results and compare them with the digital
analytical study that is carried out using computer programs for scientific research, which saves effort, time and cost for
researchers and engineers, which gives engineers a clearer vision of the stresses that the structures of the machines are
exposed to, so that they can design them properly. and economically.

In this research, it was done Perform an analysis and optimization of an existing 100-ton hydraulic press structure, and then
compare the original design of the hydraulic press with the design that was improved using the software tool (ANSYS),
and it is demonstrated that under the same loading conditions, constraints, and intended purpose of the design, ANSYS
specifies a lighter design with reduced Material cost.

In this project, it has been shown a 33,31 % weight reduction & 33.39% cost reduction This was achieved by changing the
design of the existing hydraulic piston, and studying it in the case of modal static and dynamic loads, using topology, while
maintaining structural balance of the hydraulic press and without affecting on performance.
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