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Comparison of Bond Strength of Porcelain to Metal in Nobel,
Base Metals (with and without) Beryllium with SEM/EDS
Analysis

Memaran Sh, Savabi O, Nejatidanesh F, Fathi MH
Abstract

Introduction: Evaluation of bonding in atomic level, by SEM/EDS analysis of Si atoms, isan
exact method for determination of bond strength of metal and porcelain. The purpose of this
study was to evaluate the bond strength of one noble alloy and two base metal alloys with and
without beryllium.

Methods and materials: Six specimens of each alloy Begostar, Rexillium I, Wiron 99
(10x10x1mmdimensions) were prepared. All specimens were airabraded with 50 gmaluminium
oxide particles. Vita VMK 95 porcelain was fused on the central 6 mm diameter circular areaof
each specimen with 1 mm thickness. Porcelain was debonded by planar-shear test at a cross-
head speed of 0/5 mm/min. Specimens were analyzed by SEM/EDS (Scanning Electron
Microscope/Energy Dispresssive Spectroscopy) analysis 3 times throughout the study to
determine the Si atomic percentage. Bond strength of porcelain to alloys was characterized by
determining the Area Fraction of Adherent Porcelain (AFAP). Results were analyzed by one-way
analysis of variance and LSD test.

Results: Statistical analysis showed a significant difference in the AFAP values amonggroups.
AFAP value of noble alloy group (0.97+0.07) was significantly higher than other groups. For
base metal groups, AFAP value of beryllium group (0.45£0.13) was significantly higher than
non-beryllium group (0.17+0.04).

Conclusion: Superior AFAP values of noble alloys, confirm better bond strength betweennoble
alloys and porcelain as compared with base metal alloys. Also, in base metal alloys, specimens
with beryllium, have a higher AFAP values and higher bond strengths.

Key words: Ceramometal bond strength, Noble alloys, Base metal alloys, Beryllium, SEM/EDS
analysis, Metal ceramic restorations.

Address: Dr. Shirin Memaran (Assistant professor), Department of Prothodontics, School of
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