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In the present study, hydrostatic tube cyclic extrusion compression process has been
introduced as a novel severe plastic deformation which possesses the capability of severe
plastic deformation and improvement of microstructure and mechanical properties of
tubular components by utilizing pressurized fluid and appropriate pressing load. In addition,
this process has the potential to produce relatively long tubes. In this research, the
microstructural and mechanical properties of pure copper tubes produced by hydrostatic
tube cyclic extrusion compression process were examined experimentally. The results
denoted the successful performance of the process on pure copper tube with a significant
improvement in the microstructure and mechanical properties. This process increased the
ultimate strength, the yield strength, and the hardness value of pure copper by 1.57, 1.85 and
1.86 times, respectively, with a low loss of ductility. In addition, an ultrafine grain structure
with an average size of about 990 nm were formed, while the average value of grain size in
the unprocessed tube was about 40 pm. The formation stages of the observed microstructure
are as follows; creation of high density of dislocations, dislocations coalescence and
formation of tangled structures, arranging of dislocations and formation of low angle
boundaries, formation of grains to diminish the strain energy, creation of new dislocations
and their movement toward the boundaries.

Keywords Severe Plastic Deformation, Tube, Pure Copper, Mechanical Properties, Ultra-Fine
Grain
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