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Abstract

Microstructure and property evolution of Mg-4.0Zn-0.2Ca-1.0Gd alloy during solution treatment
were investigated using optical microscopy (OM), hardness testing, scanning electron microscopy
(SEM), energy dispersive spectroscopy (EDS), X-ray diffraction and electrochemical analysis. The
results indicated that the microstructure of the as-cast alloy was comprised of a-Mg and non-
equilibrium eutectics. The non-equilibrium eutectics contain the phases of Mg,Ca, Mgs.05Gd, MgZn
and Ca;MgesZn3. These phases were able to dissolve into the matrix after progressive solid solution.
The superior solid solution regime was determined to be 320°C/6h + 400°C/6h + 500°C/6h. The
corrosion resistance of the solution treated samples was relatively good. The corrosion potential
for the samples in simulated body fluid and simulated sea water were -1.578 V and -1.656 V, re-
spectively.
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AP 45 R I A A 1 % UK A Mg-4.0Zn-0.2Ca-1.0Gd (Wt.%) . £ 4 [ JE R 4l £ 4 (>99.9
Wt.%). Mg-10 wt.% Ca 1 [a] & 4 % Mg-30 wt.% Gd H1a] &4 . SARE il L2 a4 2.5 g #RER . 35
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Figure 1. Optical microstructure of the experimental
alloy with as-cast state
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Figure 2. SEM image and EDS results of the experimental alloy with as-cast state: (a) (b) SEM image; (c) EDS results of
zone A, (d) EDS results of point B; (e) EDS results of point C; (f) EDS results of point D
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Figure 3. XRD results of the experimental alloy with as-cast state (the PDF card
numbers are shown in brackets)
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Figure 4. Ageing curves of alloys with different solution treatments: (a) 320°C/xh; (b) 320°C/6h + 400°C/xh; (c) 320°C/6h
+400°C/6h + 500°C/xh
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Figure 5. Optical microstructure of alloys with different solution treatments: (a) 320°C/6h; (b) 320°C/6h + 400°C/6h; (c)
320°C/6h + 400°C/6h + 500°C/6h
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Figure 6. Potentiodynamic polarization curves of the solution treated alloy in different environments (a) Simulated body
fluid (b) Simulated sea water
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