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ABSTRACT

Purpose: A review regarding the mechanisms of metal-ceramic join is presented.

Design/methodology/approach: The impact of the air-abrasion parameters on the 
mechanical bond strength of the ceramic crowns was discussed. The presence of opaque 
on the chemical bond was analysed. Research of the influence of the difference in the 
coefficient of thermal expansion values on the metal-ceramic bond was included. The 
methods of testing the bond strength were analysed.

Findings: The metal substructure-dental ceramic bond strength is affected by all types 
of bond. In bond strength, 3-point bending test and shear test are mainly used. Created 
samples simulate the ceramic crowns veneered on one side. The role of physical bond on 
ceramic crowns veneered around metal substructure is unknown.

Research limitations/implications: The prosthetic restorations with the ceramic 
surrounding whole the metal substructure are commonly used. The impact of shrinkage in 
the cylindrical deposition of the ceramic on metal substructure should be analysed.

Practical implications: Numerical analysis and FEM simulation can be helpful in 
the analysis of the physical bond between the metal substructure and the dental ceramic 
around it.

Originality/value: The impact of the type of the bond to metal-ceramic bond strength is 
presented, taking into account the cognitive gap in the influence of the coefficient of thermal 
expansion on the cylindrical placement of ceramic on the substructure.

Keywords: Metal-ceramic bond, Bond strength, Mechanical bond, Chemical bond, 
Physical bond

Reference to this paper should be given in the following way: 

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek, The role of mechanical, chemical 
and physical bonds in metal-ceramic bond strength, Archives of Materials Science and 
Engineering 92/1 (2018) 5-14.

MATERIALS



6

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek

Archives of Materials Science and Engineering LITERATURE REVIEW

1.   Introduction

2.  Metal-ceramic bond



7

The role of mechanical, chemical and physical bonds in metal-ceramic bond strength

Volume 92    Issue 1   July 2018

2.1.  Mechanical bond



8

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek

Archives of Materials Science and Engineering LITERATURE REVIEW

2.2.  Chemical bond



9

The role of mechanical, chemical and physical bonds in metal-ceramic bond strength

Volume 92    Issue 1   July 2018

2.3. Physical bond



10

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek

Archives of Materials Science and Engineering LITERATURE REVIEW

3.  Bond testing methods



11

The role of mechanical, chemical and physical bonds in metal-ceramic bond strength

Volume 92    Issue 1   July 2018

5.2.  Outlook

5.1.  Conclusions

4.  Comparison and remarks

5.  Conclusions and outlook



12

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek

Archives of Materials Science and Engineering LITERATURE REVIEW

References



13

The role of mechanical, chemical and physical bonds in metal-ceramic bond strength

Volume 92    Issue 1   July 2018



14 READING DIRECT: www.archivesmse.orgLITERATURE REVIEW

W. Czepułkowska, E. Wołowiec-Korecka, L. Klimek


