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MICROSTRUCTURE COMPARISON

Magnesium is an attractive choice for biomedical applications due to its potential to 103 . + . Mg-0.5Ca-15r Mg-1Ca-0.55r
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for biodegradable implants due to their high
specific strength [1][2][3] and low levels of
toxicity [4]. As these systems degrade, they
release hydrogen gas, which can form

Reinforcement volume percent relation to degradation
Comparison of microstructures shows that Mg-1Ca-0.55r is more interconnected than Mg-0.5Ca-15r.

Binaries containing strontium An explanation of this can be seen in the phase diagrams below:
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depends upon the formation of secondary
phases. It has been found that the formation
of the Mg, Sr, phase accelerates the
degradation of the Mg matrix due to this
phase acting as a cathode and the Mg matrix
acting as the anode; thus increasing the
galvanic effect [7]. The goal of this study is to
investigate the correlation between as cast
microstructure and degradation rate.

Phase diagrams of 1Ca:25r and 2Ca:15r systems constructed in Pandat

The larger temperature range for forming Mg, _Sr, in the 1Ca:25r system results in formation of this
phase before the eutectic is allowed to form, thus yielding globular eutectic microconstituents.

SummARY/CONCLUSIONS

Analysis of this system has shown that when investigating degradation rate, it is important to
consider both composition and microstructure. It has been observed that a more contiguous
secondary phase results in a faster degradation rate. This can be explained due to the nature of the
eutectic structure which consists of a lamellar structure, which provides a continuous anode and
cathode pathway allowing for galvanic corrosion. Thus, while it is expected that Sr rich ternary alloys
would have a faster degradation due to the higher content of the Mg, .Sr, phase that forms, it is
actually the Ca rich ternary alloys that form the microstructure that is better suited for degradation.
This is due to the shorter amount of time allowed to nucleate the Mg, .Sr, phase, resulting in a more
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