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Abstract: The solid solution and precipitations of alloying elements can change the chemical potential of
the primary phase and the species of the second phase, which can significantly affect the micro-
galvanic corrosion behaviors of magnesium alloys. The influence of solid solution and precipitation on
corrosion resistance of magnesium alloys was reviewed. Based on the thermodynamics and dynamics
analysis, the effect of solution and precipitation behavior on corrosion behavior of common magnesium
alloys was summarized. The necessary conditions for a good candidate material of magnesium alloy
were pointed out, and the design method for improving the intrinsic corrosion resistance of magnesium
alloy was proposed. Future research should focus on reducing the corrosion rate of magnesium alloys
and expanding the application range of magnesium alloys by regulating the types and quantities of
alloying elements in magnesium alloys.
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Table 1  Solubility and second phases of typical

alloying elements in magnesium alloys

Solubility
Element  (atom Second phase Reference
fraction/ %)

Al 11.50 Mgz Al [11-12]
Sn 3.36 Mg Sn [13]

Sr 0.03 Mgi7Sr2 [14-15]
Y 3.75 Mg Y5 [16]
Gd 1.53 MgsGd [17]
Ce 0. 04 Mg, Ce, Mg Ce; [18]

Sc 15. 00 Als Sc [19]
La 0.74 Mgz La [20]
Ca 0. 82 Mg, Ca [21]
Nd 0.63 Mgi2 Nd, Mgy Nd; [22]
Ag 3.82 Mg, Ag [23]
As 0.12 Mgs As: 24]

Bi 1.00 Mg; Bi, [25]
Hg 1.00 Mg; Hg [26]

Li 17. 01 Mg Li [27-28]
Sh 0.10 Mg; Sh, [29]

Si 0.87 Mg, Si [30]
Zn 2. 40 Mg, Zn, [31-32]
Co 0.01 Cos Mg, Mg, Co, [33]
Ge 0.02 Mg, Ge [34]
Er 4.46 Mgys Als Erz s Mggs Al; Ers [35]

is formed by adding Mg-
Al alloy
Mn 2.22 AlgMns s Alg Mn, Al; Mn  [36]

is formed by adding in
Mg-Al system
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