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Corrosion behaviours of ternary Mg-Zn-Ca alloy biomaterials
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Abstract: With elements of Zn and Ca as alloy components, three kinds of degradable ternary Mg-Zn-Ca alloys with Ca
contents of 1%, 2% and 3%(mass fraction), respectively, were fabricated by melting and casting. The mass loss
measurement and electrochemical corrosion technique were employed to study their corrosion behaviours in Hank’s
simulated body fluid. The results based on the SEM morphology observation and analyses of structures and phases show
that the corrosion of Mg alloy begins from pitting corrosion at Mg matrix. The ternary alloy with 1% Ca shows an
enhanced corrosion resistance, and the existence and distribution of Mg,Ca phase in alloy significantly affect its
corrosion-resisting performance. The content of Mg,Ca phase in alloy increases with the increase of Ca content, leading
to a poor corrosion resistance for alloy.
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Fig.2 XRD patterns of ternary alloys: (a) Alloy C; (b) Alloy A;
(c) Alloy B
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Table 2 Mass loss rates of alloys for corrosion
Alloy No. vi/(mgem >-d ™"
A 0.678 6
B 0.8327
C 2.774 1
9d 3
1 3 SEM 2 A
Fig.1 SEM images of ternary casting alloys: (a) Alloy A, B C A 4
(b) Alloy B; (c) Alloy C Ca
13
Table 1  Compositions of three kinds of alloys 4 3
Alloy No. w(Zn)/% w(Ca)/% w(Mg)/%
A 6 1 93 "
B 6 2 92
C 6 3 91
3 -1.64~-1.67V
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Fig.4 Tafel curves of alloys in electrochemical corrosion
Mg Element  w/% xI%
Mg 5798  75.52
Ca 998  7.88 33
Zn 31.04 15.04 Table 3 Data of three kinds of alloys for electrochemical
corrosion
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Fig.3 EDAX spectra at grain boundary of alloys: (a) Alloy A; Mg,Ca
(b) Alloy B; (c) Alloy C
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Fig.5 SEM images of alloy A after being immersed in Hank’s
SBF for 5 h (a) and 3 d (b)
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