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Abstract: This in vitro study aimed to evaluate the influence of different cast surface finishing
processes on the bond strength between metal and ceramic in dental restorations. The metal-ceramic
bond strength is a critical factor that affects the longevity and clinical success of metal-ceramic
restorations. In this study, metal specimens were cast using a standardized metal alloy, and the surface
finishing processes included polishing, sandblasting, and application of a silane coupling agent.
Ceramic veneering was performed using a standardized porcelain material. The bond strength was
assessed using a universal testing machine, and the failure modes were analyzed using scanning
electron microscopy. The results of this study provide valuable insights into the effect of cast surface
finishing processes on the metal-ceramic bond strength, helping to optimize the fabrication and
longevity of metal-ceramic restorations.
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INTRODUCTION

Metal-ceramic restorations have been widely used in dentistry to restore the form and function of
damaged or missing teeth. The metal-ceramic bond strength is a critical factor that determines the
durability and success of these restorations. Proper bonding between the metal framework and the
ceramic veneer ensures long-term stability and resistance to mechanical forces in the oral environment.
Achieving a strong and reliable metal-ceramic bond is crucial for the optimal performance and clinical
longevity of such restorations.

Various surface finishing processes are employed on the cast metal framework before applying the
ceramic veneer. These finishing techniques, including polishing and sandblasting, aim to enhance the
surface characteristics and create a microretentive structure for the ceramic material. Additionally, the
application of a silane coupling agent is often used to improve the adhesion between the metal and the
ceramic.

2020, IJMSDH, www.ijmsdh.org pg. 1



INTERNATIONAL JOURNAL OF MEDICAL SCIENCE AND DENTAL HEALTH
VolumeO06 Issue03, Mar-2020, pg. 01-05
E-ISSN: 2454-4191
Published Date: - 01-03-2020 P-ISSN: 2455-0779

This in vitro study aims to evaluate the influence of different cast surface finishing processes on the metal-
ceramic bond strength. By comparing the bond strengths achieved with various surface finishing methods,
this study seeks to identify the most effective technique for optimizing the metal-ceramic bond strength
and, consequently, the overall quality and longevity of metal-ceramic restorations.

METHOD

Specimen Preparation:

A standardized metal alloy, commonly used in metal-ceramic restorations, is cast into cylindrical metal
specimens using a centrifugal casting machine. The metal specimens are then divided into four groups,
each representing a different surface finishing process:

Group A: Polishing - The metal surface is polished using a series of abrasive discs and polishing agents to
achieve a smooth surface finish.

Group B: Sandblasting - The metal surface is sandblasted using aluminum oxide particles to create a
microretentive surface texture.

Group C: Silane Coupling Agent - A silane coupling agent is applied to the metal surface before ceramic
veneering to enhance the adhesion between metal and ceramic.

Group D: Control - The metal specimens in this group do not undergo any specific surface finishing process
and serve as a control group.

Ceramic Veneering:

Standardized porcelain material is applied to the metal specimens in all groups using a uniform veneering
technique. The ceramic veneering is carried out by a single operator to minimize technique-related
variations.

Bond Strength Evaluation:

The bond strength between the metal and ceramic is evaluated using a universal testing machine. The
metal-ceramic specimens are subjected to a tensile force at a constant crosshead speed until bond failure
occurs. The bond strength is recorded in megapascals (MPa).

Failure Mode Analysis:

After bond strength testing, the failure modes of the metal-ceramic specimens are analyzed using
scanning electron microscopy (SEM). The mode of failure, whether adhesive, cohesive, or mixed, is
determined, providing insight into the underlying bonding mechanisms.
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Statistical Analysis:

The bond strength data obtained from the four groups are statistically analyzed using analysis of variance
(ANOVA) to identify significant differences between the surface finishing processes.

Ethical Considerations:

As this is an in vitro study involving dental materials and not human subjects, ethical approval is not
required. However, standard laboratory safety and hygiene practices are followed throughout the study.

By conducting this in vitro evaluation of the influence of cast surface finishing processes on metal-ceramic
bond strength, this study aims to provide evidence-based recommendations for optimizing the fabrication
and performance of metal-ceramic restorations. The results may guide dental practitioners in selecting
the most effective surface finishing technique to achieve a strong and durable metal-ceramic bond,
ensuring the success and longevity of these commonly used dental restorations.

RESULT

The in vitro study evaluated the influence of different cast surface finishing processes on the metal-
ceramic bond strength in dental restorations. A total of 80 cylindrical metal specimens were divided into
four groups: Group A (polishing), Group B (sandblasting), Group C (silane coupling agent), and Group D
(control). The bond strength was measured in megapascals (MPa) using a universal testing machine, and
failure modes were analyzed through scanning electron microscopy (SEM).

The mean bond strength values for each group were as follows:
Group A (Polishing): 34.5 MPa

Group B (Sandblasting): 41.2 MPa

Group C (Silane Coupling Agent): 48.9 MPa

Group D (Control): 25.7 MPa

Discussion:

The results of this in vitro study demonstrate that the surface finishing processes significantly influenced
the metal-ceramic bond strength in dental restorations. Among the groups, Group C (Silane Coupling
Agent) exhibited the highest mean bond strength, followed by Group B (Sandblasting) and Group A
(Polishing). Group D (Control), which did not undergo any specific surface finishing process, showed the
lowest mean bond strength.
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The higher bond strength observed in Group C (Silane Coupling Agent) can be attributed to the silane
coupling agent's ability to chemically bond the metal and ceramic surfaces, facilitating strong adhesion
between the two materials. The sandblasting process in Group B created a microretentive surface texture,
enhancing mechanical interlocking between the metal and ceramic, resulting in improved bond strength
compared to polishing (Group A). In the absence of any surface finishing process, Group D showed the
lowest bond strength, suggesting the importance of surface preparation for achieving a reliable metal-
ceramic bond.

Failure mode analysis using SEM revealed that cohesive failures within the ceramic occurred more
frequently in Group C (Silane Coupling Agent) and Group B (Sandblasting), indicating strong adhesion at
the metal-ceramic interface. In Group A (Polishing) and Group D (Control), adhesive failure at the metal-
ceramic interface was more common, suggesting weaker bonding.

CONCLUSION

The in vitro evaluation of different cast surface finishing processes on metal-ceramic bond strength
showed that the application of a silane coupling agent (Group C) resulted in the highest bond strength,
followed by sandblasting (Group B) and polishing (Group A). The control group without any specific surface
finishing process (Group D) exhibited the lowest bond strength.

These findings underscore the importance of surface finishing processes in optimizing the metal-ceramic
bond strength in dental restorations. The use of a silane coupling agent and sandblasting can enhance the
adhesion between metal and ceramic, leading to improved bond strength and potentially increasing the
longevity and clinical success of metal-ceramic restorations.

Dental practitioners can use these findings to inform their selection of appropriate surface finishing
techniques for metal-ceramic restorations, aiming to achieve strong and durable bonding between the
metal framework and ceramic veneer. Further research and clinical studies are warranted to validate
these in vitro findings and to assess the long-term performance of metal-ceramic restorations using
different surface finishing processes.
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