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THE MECHANICAL BEHAVIOR OF THE AESTHETIC MATERIALS 
IN VENEERED PROSTHETIC CONSTRUCTIONS 

 
 
Abstract:  
Introduction. The researches in dental materials aria improve the mechanical and biological properties of the 
veneered prosthetic constructions. The veneered bridges combine the strength of the metallic restorations with 
cosmetic effect of the ceramic or polymeric component. 
Materials and methods. The aim of our study is to compare the mechanical and technological parameters of 
three aesthetic materials: Solidex (Shofu) and SR Adoro (Ivoclar) resins and Vintage Halo (Shofu) ceramic. The 
research investigate the characteristics in making the design of the metall frame, the specific conditioning of the 
bonding surface and the methods in application of the aesthetic component, varying with the nature of  the 
material. 
Results and discussions. The knowledge of the technological procedures achieves higher mechanical 
performance of fixed veneered constructions. The analyse of those three materials demonstrate that ceramic 
component has a greater resistance. Making a comparison between the two types of composites, the SR Adoro 
resin has higher mechanical performance, because the double cure method determine a compact and 
homogenous structure, consequently, superior performance. 
Conclusions. The knowledge of the characteristics of the technological steps allowed to choose an adequate 
aesthetic material for fixed veneered bridges, with best mechanical resistance and higher longevity.  
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INTRODUCTION 

The main thrust of the development 
work on metalo-nonmetalic prosthetic 
construction is to find an aesthetic 
veneering material that offers optimal 
physical properties, excellent 
physiognomy and optimal flexibility. The 
veneered bridges combine the strength of 
the metallic restorations with cosmetic 
effect of ceramic or polymeric component. 
The nature of the veneering material has a 
direct influence to the design of the metal 
frameworkl, to the specific conditioning of 
the bonding surface and, implicit, to the 
mechanical parameters of the bridges. 

 
MATERIAL AND METHODS 

In our work we want to demonstrate, 
that the technologigal steps have a huge 
influence to the biomechanical behavior of 
the bridges, with direct impact on their 
clinical performance and longevity. 

The purpose was to compare and 
analyse three aesthetic veneering 
materials: composit resins SR Adoro 

(Ivoclar) and Solidex (Shofu), and the 
ceramic Vintage Halo (Shofu).  

After the construction and 
conditioning of the metallic framework 
and the edification of the physiognomic 
component it was analysed the 
deformation behaviour and the fracture 
resistance of the fixed prosthetic 
construction. 

SR Adoro is a microfilled composit 
veneering system with high loading of 
inorganic microfillers, in nanoscale range. 
The matrix, based on urethane 
dimethacrylate, give more toughness, 
endowning the material with excellent 
physical properies and a high resistance to 
wear. 

The framework is realised so the 
dimension concede a stable metal 
component and a durable relation between 
metal and composite. After finishing, the 
framework is blasted with Al2O3 particles, 
at 2 barr pressure. It tis basically to apply 
retention beads, to provide mechanical 
retention, in addition to the chemical bond 
-with SR Link. (fig.1)  
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Fig. 1 Mechanical retentions beads 

 
The individual SR Adoro pastes are 

applied according to the layering diagram. 
The aesthetic component is build up step 
by step and each segment is precure for 20 

sec.(fig.2) The final polymerization is in 
Lumamat 100 furnace and the material is 
light and heat cured.(fig.3)   

             
  
     Fig. 2 Precuring with Targis Quick                        Fig. 3 Final curing in Lumamat 100 
  

After the last finishing procedures the 
bridge has an optimal aesthetic aspect. 

The Solidex resin is also a new 
composit material with 53% inorganic 
component, 21% organic matrix and 1% 
catalysts. The metal substructure is 
prepared in the same way: finishing, 
blasting with Al2O3; the retention of the 
aesthetic component is also mechanical 

and chemical. After casting, the retention 
beads may be reduced by half of theirsize, 
to preserve enough retention surface; the 
mechanical retention produce an irregular 
surface. The chemical retention, with 
Solibond (a silan layer) increase the bond 
strength between metal and veneering 
composite. Each ledge of the resin 
component is light cured.(fig.4) 

 

 
Fig. 4 Light curing of the composite layers 
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It is crucial to adhere to the 
recomanded curring depths and maximum 
layer thickness of the individual materials 
when carrying out the layering procedure. 
(Park Y.J.1999) 

After polymerization, the bridge is 
finished and polished with rotative 
instruments and is prepared to be fixed in 
the oral cavity. 

The ceramic Vintage Halo, the third 
material in our study, is a felspatic 
porcelain, with a high mechanical 
resistance, optical properties similar with 
the natural teeth and the wear near to the 
enamel. 

In the constructions of the metallo-
ceramic bridge, the technological steps are 
the same: the design and the fabricate of 
the framework, the conditioning of the 
metal surface and the apply of the aesthetic 
component. 

The difference is that the metal 
substructure, in metallo-ceramic 
constructions do not have macroretentions, 
because the metallo-nonmetalic bonding is 
strictly chemical.(fig.5) 

The framework, smooth and clean, is 
conditioned by oxidation and the next step 
is to build up the ceramic component, 
following each technological step.(fig.6) 

 

             
 Fig. 5 The conditioned metall framework       Fig. 6 The apply of the ceramic component 

 
RESULTS AND DISCUSSIONS 

It is crucial to know the technological 
peculiarities of the prosthetic materials. 
The specifically design of the metal 
framework influence the resistance and the 
retention of the aesthetic component. 

The conditioning of the metal surface 
increases the bonding strength between 
metal and the veneering element. The 
metallic nonmetallic relation is important 
for the longevity of fixed prosthetic 
constructions.( Dale B,1993, Waknine S, 
2001) 

Our mechanical studies reveal that the 
nature of the material, the technological 
steps in the building up of the 
physiognomic component, the strength of 
the interface bonding,  influence the 
mechanical resistance, the clinical 
behavior and, of course, the longevity. 

Analyzing the two types of composite 
resins, we observe that SR Adoro material 
has a higher fracture resistance than that of 
Solidex resin. The values of the load 
failure are not significantly statistic 
different, but clinically, SR Adoro 
composite has a better mechanical 
resistance. (Kynomoto Y 1998). 

The double mechanism in 
polymerization- heat and light- determine 
for the SR Adoro material a more 
homogenous, more dense structure and 
less wear. (Lutz F 1999) 

As concerns ceramics, Vita Hallo 
material has a significantly higher fracture 
resistance.(fig7) 
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Composite resin 

                                                                                                    Ceramic material 
 

Fig.7 The comparable behavior of the fracture resistance 
 

The behavior in deformation, at a 
loading similar with masticator forces, was 
also different, comparing the two 
categories of materials. (Giezendanner P 
1991) 

The ceramic modulus of elasticity is 
similar to the enamel and the modulus of 
elasticity of the composite resin is similar 
to the dentine. (tab.I) 

TABLE I 
Values of the modulus of elasticity 

Material Modulus of elasticity(GPa) 
Enamel 50-80 
Dentine 15-20 
Ceramic 50-80 

   Composite 10-18 
 

After we calculate the minimal and 
maximal deformation for ceramic and 
composite, at a loading values comparable 
with the masticator forces, we observe that  

composite resins has a higher deformation 
and a smaller loading resistance in 
comparing with ceramic material ( tab II) 

 
TABLE II 

Comparative values of the minimal and maximal deformation 
Material Minimal 

deformation 
Maximal 

deformation 
Composite resin 0,200 0,266 

Ceramic 0,080 0,050 
 
CONCLUSIONS 

Our mechanical studies reveal that the 
nature of the material, the technological 
steps in the build up of the physiognomic 
component, the strength of the interface 

bonding, have a huge influence to the 
mechanical resistance, the clinical 
behavior and, of course, to the longevity. 

 SR Adoro material has a higher 
fracture resistance than that of Solidex 
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resin. The double mechanism in 
polymerization- heat and light- determine 
for the SR Adoro material a more 
homogenous, more dense structure and a 
less wear. 

The ceramic material has a higher 
fracture resistance and a reduce 
deformation at the masticator loading. 
(Esquivel-Upsaw Josephine 2001, Kato H., 
1996). The knowledge of the technological 
procedures achieves higher mechanical 
performance of fixed veneered 
constructions. The analyses of those three 
materials demonstrate that ceramic 

component has greater resistance. Making 
a comparison between the two types of 
composites, the Adoro resin has higher 
mechanical performance, because the 
double cure method determine a compact 
and homogenous structure, consequently, 
superior performance. 

The knowledge of the characteristics 
of the technological steps allowed to 
choose an adequate aesthetic material for 
fixed veneered bridges, with best 
mechanical resistance and higher 
longevity. 
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