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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, severe plastic deformation of 7075 aluminum alloy was investigated using a new method
Received 12 May 2017 based on the combination of conventional upsetting and direct extrusion. In this process, which is called
Accepted 19 July 2017 repetitive upsetting-extrusion, cylindrical samples were first subjected to upsetting and were

Available Online 11 August 2017 subsequently subjected to extrusion at 250 °C with various processing cycles. Die design was carried

out considering the possibility of conducting both upsetting and extrusion by using a single die and the

§§3§2r§fésﬁc Deformation maximum of four RUE cycles was successfully performed on the samples. Finite element method was

Ultrafine-Grained Materials used to simulate the deformation behavior of 7075 alloy during repetitive upsetting-extrusion processing

Repetitive Upsetting-Extrusion Process and the strain distribution was obtained for the deformed samples. The finite element simulation results

Mechanical Properties correlated fairly well with the microstructural observations. Based on the simulation results, the
maximum effective strain was observed at the central region of the samples. The deformation behavior
and the flow pattern were discussed based on the experimental and the simulation results. In addition,
the effect of applied strain on mechanical properties of processed samples was studied. Tensile strength
and elongation of deformed samples increased with extending the number of repetitive upsetting-
extrusion cycles.
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Fig. 1 Schematic illustration of the RUE process: (a) upsetting, (b)
finishing of upsetting, (c) extrusion and (d) finishing of extrusion
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* Severe plastic deformation

2 High angle grain boundaries

% Equal channel angular pressing
4 High pressure torsion

® Cyclic extrusion compression

® Twist extrusion

7 Accumulative roll bonding

8 Multi-directional forging

9 Friction stir processing

10 Repetitive upsetting extrusion
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Fig. 3 Design and dimensions of RUE die cavity
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Fig. 8 Flow pattern of four-cycle RUE-processed sample after (a)
upsetting and (b) extrusion
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