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“Effects of Ce and extrusion speed on the microstruture and mechanical
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<Abstract>

Hui Yu*, Sung Hyuk Park, Bong Sun You
Korea Institute of Materials Science, Changwon 642-831, Republic of Korea

The effects of cerium (Ce) addition and extrusion speed on the microstructure and mechanical
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properties of ZK60 alloy were investigated using OM, SEM, EBSD, and TEM and by performing tensile
tests, respectively. The results revealed that Ce addition had an obvious influence, reducing the average grain
size and weakening the basal fiber texture of the as-extruded ZK60 alloys; these changes were attributed to
the promotion of dynamic recrystallization (DRX) by particle stimulated nucleation (PSN) at Mg-Zn-Ce
particles. The yield and tensile strengths were improved by the Ce addition, while the elongation was
decreased due to the hard Mg-Zn-Ce particles. It was also found that the hot workability improves up to the
addition of 1.0 wt% Ce and then deteriorates. In addition, the alloys extruded at various speeds showed a
bimodal microstructure. The exit temperature increased with increasing extrusion speed due to deformation
heating, resulting in coarse grain and higher DRXed fraction. The yield, ultimate tensile strengths and
elongation at room temperature decreased as increasing of extrusion speed.
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<Abstract>

Bong Sun You*, Sung Hyuk Park, Hui Yu
Korea Institute of Materials Science, Changwon 642-831, Republic of Korea

Cold pre-forging (CPF) conducted before extrusion is a promising method for improving the
mechanical properties of extruded magnesium alloys. The CPF process induces numerous twins in the billet,
which in turn provides nucleation sites for dynamic recrystallization during extrusion. This process increases
the uniformity of the DRXed grain structure, thereby improving the strength and ductility of the extruded
alloys.



