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ABSTRACT: 
Background: There is a current trend for replacing the Ni-Cr alloys, commonly used with dental ceramic, with Co-Cr 

alloys, which seem to be more biocompatible. The present study was conducted to compare the shear bond strength between 

ceramic layered over titanium and ceramic layered over cobalt-chromium alloy. Materials & Methods: 25 samples of 

titanium were in group I and 25 samples of cobalt- chromium were in group II. For all the samples bonding agent was 

applied on to the sand blasted surface and firing was done at a temperature of 980° C. Shear bond strength was measured 

using a Universal Testing Machine. Results: The mean shear bond strength was 29.8 and ingroup II was 23.8. The 

difference was significant (P< 0.05). Conclusion: Shear bond strength of titanium was higher as compared to cobalt- 

chromium. 
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INTRODUCTION 

The use of metal ceramic restorations began in late 

1950s allowing the development of prosthetic 

rehabilitation with better cosmetic results. However, 

the actual mechanism of adhesion of ceramic to metal 

is complex and is not fully understood mostly due to 

differences in thermal expansion and formation of 

oxide layer on surface of dental metal alloys.
1
 Several 

metal alloys have been introduced to the fabrication of 

implant superstructures covered with ceramic. Two 

among them are titanium and cobalt-chromium 

(Co-Cr).
2 
Metal ceramic restorations have been widely 

used in dental practice, although many studies have 

focused on the development and improvement of 

metal-free restorations.
3
 There is a current trend for 

replacing the Ni-Cr alloys, commonly used with 

dental ceramic, with Co-Cr alloys, which seem to be 

more biocompatible.
4
 Ni-Cr-Mo alloys submitted to a 

corrosive test presented corrosion losses between 0.54 

and 3261 µg/ cm2, enough to induce an allergic 

reaction after a single exposure (0.6 to 2.5 mg). 

Additionally, base metal alloys as well as the noble 

palladium alloys are economical alternatives to the 

expensive gold alloys.
5  

Titanium due to its good biocompatibility, excellent 

biological, and mechanical properties is an ideal 

material for use in the human body and is being used 

in many fields of dentistry as well.
6
Co-Cr alloy is also 

in use for fabrication of implant-supported prosthesis. 

It is a material of choice due to its biocompatibility 

and low cost features.
7
 The present study was 

conducted to compare the shear bond strength 

between ceramic layered over titanium and ceramic 

layered over cobalt-chromium alloy.
 

 

MATERIALS & METHODS 

The present invitro study comprised of 50 samples in 

which 25 samples of titanium were in group I and 25 

samples of cobalt- chromium were in group II.   

For all the samples bonding agent was applied on to 

the sand blasted surface and firing was done at a 

temperature of 980° C. A layer of opaque was applied 

using a brush and placed back in the furnace at a 

temperature of 910° C. Then ceramic was layered on 
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to the surface with putty index as guide and firing was 

done in the ceramic furnace up to a temperature of 

880° C followed by glazing. Shear bond strength was 

measured using a Universal Testing Machine. Results 

of the study was assessed using Mann Whitney test. P 

value less than 0.05 was considered significant. 

 

Results 

Table II Distribution of samples 

Total- 50 

Groups Group I Group II 

Materials titanium cobalt- chromium 

Number 25 25 

Table I shows distribution of samples in group I and II. 

 

Table II Comparison of shear bond strength 

Groups Mean P value 

Group I 29.8 0.01 

Group II 23.8 

Table II, graph I shows that mean shear bond strength was 29.8 and ingroup II was 23.8. The difference was 

significant (P< 0.05). 

 

Graph IComparison of shear bond strength 

 
 

DISCUSSION 

Base metal alloys allow the fabrication of thinner 

infrastructures because they have greater rigidity, 

which is related to the modulus of elasticity.
8
 

Nevertheless, the success of metal ceramic 

restorations depends primarily on an optimal bond 

strength of ceramic to metal. Some studies have 

reported that the bond strength of ceramic to Co-Cr 

and Ni-Cr alloys ranges from 35 MPa to 95 MPa.
9
 

Others have attempted to explain the mechanism of 

adhesion between ceramic and metal. There should be 

chemical and thermal compatibility between the metal 

and ceramic to allow adhesion of the interface during 

ceramic sintering and also when the restoration is in 

service.
10

The present study was conducted to compare 

the shear bond strength between ceramic layered over 

titanium and ceramic layered over cobalt-chromium 

alloy. In present study, mean shear bond strength was 

29.8 and ingroup II was 23.8.Vaska et al
11

evaluated 

and compared the shear bond strength between 

ceramic layered over titanium and ceramic layered 

over cobalt-chromium alloy, which are used in the 

fabrication of screwretained implant prosthesis. The 

mean bond strength of titanium- ceramic samples was 

more than those of cobalt-chromium-ceramic samples. 

Inferential statistics used in the study were one sample 

t-test for intra-group comparison and paired sample t-

test for inter group comparison which showed no 

statistically significant difference between the two 

metal types (P value = 0.163). Olivieri et al
12

 

performed a study to evaluate SBS of gold and 

titanium and also analyze bonding interface using 

SEM. Twelve specimens each of gold and titanium 

were prepared. All the samples were layered with 

ceramic and subjected to shear bond test. They 

concluded that titanium has better bond strength 
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compared to gold.Joias et al
13

evaluated the shear bond 

strength of a dental ceramic to 5 commercially 

available Co-Cr alloys. Five Co-Cr alloys were tested 

and compared to a control group of an Au-Pd alloy 

(Olympia). Specimen disks, 5 mm high and 4 mm in 

diameter, were fabricated with the lost-wax technique. 

Sixty specimens were prepared using opaque and 

dentin ceramics (VITA Omega 900), veneered, 4 mm 

high and 4 mm in diameter, over the metal specimens 

(n=10). The shear bond strength test was performed in 

a universal testing machine with a crosshead speed of 

0.5 mm/min. After shear bond testing, fracture 

surfaces were evaluated in a stereomicroscope under 

x25 magnification. The mean (SD) bond strengths 

(MPa) were: 61.4 (7.8) for Olympia; 94.0 (18.9) for 

IPS 20; 96.8 (10.2) for IPS 30; 75.1 (12.4) for 

Remanium; 71.2 (14.3) for Heranium P; and 63.2 

(10.9) for Wirobond C. Mean bond strengths for IPS 

20 and IPS 30 were not significantly different, but 

were significantly. Akova et al
14

 conducted a study to 

compare SBS of laser sintered Co-Cr alloy and cast 

base metal dental alloys: Ni-Cr and Co-Cr. Ten 

specimens were prepared for each group, layered with 

dental porcelain, and subjected to shear bond test in 

universal testing machine. It was concluded that SBS 

was highest for Co-Cr specimens fabricated by casting 

method. 

 

CONCLUSION 

Authors found that shear bond strength of titanium 

was higher as compared to cobalt- chromium.  
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