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Study on Shear Bond Strength of Ni-Cr Alloy for Porcelain Fused to
Metal Crown at the Temperature of Degassing
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[Abstract]

Purpose: This study was to evaluate the shear bond strength of ceramic fused to Ni-Cr alloy(Alophaloy) by heat
treatment.

Methods: The specimens were divided into 5 groups according to heat treatment conditions prior to porcelain
application. Eighteen specimens from each group were subjected to the shear load a universal testing machine using
a 0.1mm/min cross-head speed and two specimens from each group were observed with SEM and EDX line profile.

Results: The observation of the oxide film on the metal surface by SEM photograph showed a coarsening with an
increasing degassing hold time. The diffusion of metal oxide was observed farther from the opaque layer in the heat
treated specimen than no heat treated specimen. The shear bond strength measured highest to A5(55.23MPa) in
the 10min holding group and measured lowest from A1(24.38MPa) in the no heat treated group, and there was a
significant difference(p<0.05).

Conclusion: The shear bond strength of Ni-Cr alloy improved in the heat treatment compared to the no heat
treatment specimen.
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Table 1. Physical properties of alloys used in this study

Alley Alephaley
Composition(%) Ni(69), Cr(20), Mo(5.0), Al(4.0)
Yield strength(psi) 112,839
Tensile strength(psi) 123,427
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Table 2. Codes of specimens

Cede Oxidizing Treatment

Al No treatment
A2  600C-980C Air

A3 600C-980C 5min hold Vacuum
A4 600C-980C  10min hold Vacuum
A5  600C-980C  10min hold Air

A: Alophaloy alloy
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Fig. 3.(a) Final shape and the dimensions of the
ceramic—alloy specimen.
(b) Schematic diagram of the shear bond strength
test set up the universal testing machine
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Fig. 5. EDX line profiles on cross section of specimens (a: Al. b: A2, c: A3, d: Ad, e: AD)
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Table 3. Shear bond strength of pressed ceramics to Alophaloy, a analyzed by one way ANOVA

ltem Classificatien N Mean(MPa)xSD F-value »
Al 18 24.38+554a
A2 18 42.37x7.67b
A3 18 49.62+9.32¢c
Alophaloy 35.077 0.000*
Ad 18 54.83%10.11c
A5 18 55.23+8.43c
Total 90 45.28+14.09

Note) post—hoc test of Duncan. The group of same alphabet means the same group of average level. The alphabet order means a

difference between groups.
*p < 0.001
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Fig. 6. Means of the bond strength for 5 groups
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