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ABSTRACT

This study investigates how calcium addition influences the microstructure, hardness, and corrosion
behavior of bioabsorbable magnesium-zinc alloys (Mgl.4Zn and MglCalZn) in Ringer’s solution.
Similar studies have shown that minor alloying additions can enhance the electrochemical stability and
biocompatibility of magnesium—zinc systems in physiological media [1]. The alloys were fabricated by
levitation induction melting, followed by machining and metallographic preparation for electrochemical
evaluation. Microscopic examination revealed that Mgl.4Zn exhibits a coarse a-Mg matrix with limited
precipitation, whereas MglCalZn displays a finer dendritic structure with Ca—Mg—Zn compounds
distributed along grain boundaries, consistent with the microstructural refinement reported in Zn—Ca—
modified magnesium alloys [2]. Vickers microhardness tests indicated a slight decrease in hardness after
calcium addition, though overall uniformity improved. Electrochemical analyses confirmed that the
Mg1.4Zn alloy developed a more stable and less negative corrosion potential, a lower corrosion current
density and higher impedance values, indicating improved passivation [1,2]. Overall, the addition of Ca
has a negative influence on the corrosion resistance of the sample and also decreases the hardness values,
but with lower standard deviation values. In future research, a higher percentage of Ca will be added to
confirm these results.
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