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Fig. 1 Schematic illustration of extrusion (a) and blocks and

extruded bars (b)
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Fig. 2 Optical images of tested alloys: (a) As-cast; (b) Extruded; (c) 150 ‘C, 3 h; (d) 200 C, 3 h; (e) 250 C, 3 h; (f) 300 C,
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Fig. 3 TEM images of as-cast and extruded alloys: (a) As-cast;
(b), (¢) Extruded
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Fig. 5 Lyquist plots of extruded and annealed alloys
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Fig. 6 Potentiodynamic polarization curves of extruded and

annealed alloys
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Table 1 Fitted result of potentiodynamic polarization curves

Condition Peor! V Jeon!(RA-cm?)
Extruded -1.56 4.67
150 °C,3h -1.55 2.28
200 °C,3h -1.51 1.48
250 °C,3h -1.53 1.82
300 °C,3 h -1.54 2.13
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Effect of hot plastic deformation on microstructure and
properties of Mg-Zn-Zr-Ce alloys

LEI Shao-fan', WEN Jiu-ba" 2, HE Jun-guang"?, LIU Ya'

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;

2. Collaborative Innovation Center of Nonferrous Metals of Henan Province, Luoyang 471023, China)

Abstract: The effects of hot extrusion process and annealing temperature on the microstructure and properties of
Mg-Zn-Zr-Ce biomedical alloy were investigated by OM (Optical microscope), SEM (Scanning electron microscope),
TEM (Transmission electron microscope), immersion test, electrochemical measures and tensile tests. The result shows
that dynamic recrystallization occurs during hot plastic deformation, and the microstructure of extruded alloy is consisted
of fine DRXed (Dynamic recrystallized) grain and unDRXed grain. The recrystallization occurs in deformed grains and
the recrystallized grains grow subsequently after annealing treatment. When annealing temperature is over 200°C, the
corrosion current (Jo,) and grain size (d) meet the following equation: J.,,=a+bd 12 According to the equation, it
concludes that the alloy annealed at 200 ‘C for 3 h possesses the lowest corrosion current, and exhibits the optimized
comprehensive properties. The elongation, tensile strength and corrosion rate are about 16.2%, 245.8 MPa and 0.7235
mm/a, respectively.

Key words: biomedical Mg alloy; grain refinement; corrosion resistance; mechanical property
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