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An analysis of shear bond strength of Co-Cr alloy of porcelain fused to metal
and ceramic

Joong—Jae Im

Department of Dental Technology, Daejeon Health Institute of Technology
Academy of Removable Dental Technology

[Abstract]

Purpose: In this study, a corresponding porcelain coating material was applied to dental Co-Cr metal among PFM.

Methods: The bonding strength of the fired specimens was measured by a three-point flexural rigidity test. SEM/EDS
was used to observe the surface component of specimens.

Results: First, All groups were higher than the minimum bonding strength of 25 MPa specified in ISO 9693 for dental
metal-ceramics specimens. Second, The bonding strength of control group(WO) is 44.64 MPa. Experimental group DM
was 35.45 MPa and DP was 31.82 MPa(P<0.05). Tukey's HSD tests results have shown that the bonding strength in control
group(WO) is higher than that of experimental group(DM, DP). Third, In the case of metal - porcelain bonding strength,
the application of opaque porcelain and firing were higher than those of the group treated with degassing process.

Conclusion: The bonding strength was higher when the powder opaque porcelain was applied than the paste opaque

porcelain.
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Table 1. The composition of Co—Cr alloy (wt%)

Co Cr Mo Si Mn Fe C
N-PSpecial 595 315 50 20 (1 {1

Table 2. Experimental materials

Material Product Manufacturer
Alloy N-P Special Argen Coporation USA
Metal Bond Crea Alloy Bond Klema, Austria
Opaque Liquid  Vintage Halo Shofu Inc, Japan
Opaque Vintage Halo Shofu Inc, Japan
Porcelain Vintage Halo Shofu Inc, Japan
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Table 3. Classification of firing methods

WO DM DP
wash opaque
1 (powder opaque degassing degassing
+ liqud mix)
Metal Bonding 1 st opaque
2 1stopaque Material (paste opaque)
1 st opaque
3 2stopaque (paste opaque) 2 st opaque
4 2 st opaque
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Table 4. Firing process of porcelain (Vacuum firing / 730mmhg)

Low

High

Temperature Preheat Heat Reat Vacuum Vacuum Temperature Hold Time
’()%) Time (sec) (°C/min) Level (cm/Hg) Release (°C) ?’C) (min)
1st paste opaque 550 8 55 73 979 960 1 (with out
vacuum)
2nd paste opaque 550 6 55 73 959 940 1 with out
vacuum)
Wash opaque 600 3 55 73 959 980 0
1st powder opaque 550 3 55 73 949 960 0
2nd powder opaque 550 5 55 73 939 940 0
Dentin 600 6 45 73 929 930 0
Glazing 600 5 50 73 - 920 0
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Figure 1. Specimens of this study (Co—Cr alloy and porcelain).
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Table 5. Mean(SDs) of bonding strength of specimens

(unit: MPa)
Group
WO DM DP
B Spectum 6
1 40.63 35.37 33.67
2 50.58 39.98 28.59
3 32.73 41.09 32.26
4 56.71 33.68 27.55
5 42.57 27.16 37.06

Mean (SDs)  44.64(9.3f 35.45 (758" 31.82(4.6

b Data with the different letters are significantly different at 0.05
significance level.

Figure 3. EDS analysis of metal—ceramic specimen.
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