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Influence of Extrusion Temperature on Microstructure and

Mechanical Properties of Mg-3Zn-2.5A1-2.5Ca Alloy

CHEN Ding',ZHANG Kai, DONG Peng,CHEN Zhenhua

(College of Materials Science and Engineering, Hunan University,Changsha 410082,China)

Abstract: The effect of extrusion temperatures on the microstructures and mechanical properties of
Mg-37Zn-2.5A1-2.5Ca(ZAC333) alloy was investigated by metallograph, SEM, XRD and tensile tests. The
results show that the average grain size of the as-cast alloy is 185 pm. Due to the dynamic recrystallization,
the grain size of as-extruded alloys was reduced from 6.32 ym to 3.36 um with the extrusion temperature
decreasing from 623 K to 523 K. The second phase of semi-continuous Al, Ca and continuous Ca, Mgs; Zn;
was broken, which distributed along the grain boundary in the as-cast ZAC333 alloy. Compared with as-
cast alloy, the mechanical properties of as-extruded ZAC333 alloy were improved. The tensile and yield
strength of as-extruded alloy increased from 176 to 292 MPa, 264 to 334 MPa, respectively, while
elongation decreased from 20% to 9%. The improvement of mechanical properties for ZAC333 alloy can be
attributed to the couple effects of refined crystalline strengthening caused by dynamic recrystallization and
dispersion strengthening for the refined second phases during hot extrusion.
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Fig.2 The XRD patterns of the as-cast alloy
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Fig.3 OM and SEM images of the as-extruded alloy at different temperature
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Fig.4 The (0002) pole figures of as-extruded at different temperatures
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Fig.6 Stress-strain curves of the as-cast

and as-extruded alloy
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Fig.5 The high amplification SEM of the as-extruded alloy

(c)623 K

PEEAS ZAC333 G4 A RAF# T2 PERE.
R 1 ARREEEHRKR TR 5 FHaE
Tab.1 The grain size and tensile properties of the

as-cast and as-extruded alloy

Samples Grain size YS UuTsS E
/pm /MPa /MPa /%
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