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ABSTRACT

This study aimed to investigate the wear resistance of 5 mol% yttria-stabilized zirconia (5Y-
ZP) when exposed to different acidic environments. Sixty flat zirconia specimens were
fabricated and randomly divided into three groups (n = 20 per group), each immersed in one of
the following media: distilled water (control), Coca-Cola, or distilled vinegar. All specimens
underwent wear testing using a dual-axis chewing simulator under a 49-N load for 120,000
cycles. Wear depth, volume loss, and surface roughness were measured using a 3D
profilometer, while surface morphology and elemental composition were analyzed by scanning
electron microscopy (SEM) coupled with energy-dispersive X-ray spectroscopy (EDX).
Significant differences in wear were observed among the groups (P<.05), with specimens
immersed in distilled water exhibiting the greatest wear, followed by vinegar, and Coca-Cola
resulting in the least material loss. SEM revealed microcracks and changes in surface roughness
in acidic environments. Additionally, EDX analysis showed reduced yttria content in the
specimens immersed in acidic solutions. Acidic environments significantly influenced the wear
behavior of 5Y-ZP zirconia. Although 5Y-ZP zirconia is known for its chemical stability, these
findings suggest that exposure to acidic conditions can lead to surface degradation and yttria
depletion, potentially compromising the material’s clinical longevity.
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