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Effect of titanium powder on the bond strength of metal heat treatment
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Purpose: Ni-Cr alloy does not contain Beryllium, causing the metal compound to form oxides in the furnace but by using Titanium

as a chemical catalyst the forming of the oxides can be controlled, and by controlling the impurities formed on the metal surface,

the possibility of the Ni-Cr alloy bond strength being increased can be analysed. Materials and Methods: Titanium was used as a
chemical catalyst in the porcelain for the oxidation of beryllium-free metal (Ni-Cr) alloy. The T1 group, which does not use Titanium
power as a chemical catalyst is a reference model for comparison. The T2 group and T3 group used 10 g and 20 g of Titanium power,

respectively. They are fabricated to observe the shear bond strength and surface properties. There was no significance when One-

way ANOVA analysis/Tukey Honestly Significant Difference Test was conducted for statistical analysis among groups (P > 0.05).
Results: Results of measuring the three-point flexural bond strength of the Ni-Cr alloy and thickness of the oxide film. Experiment T3
using 20 g Titanium chemical catalyst: 39.22 + 3.41 MPa and 6.66 um, having the highest bond strength and thinness of oxide film.
Experiment T2 using 10 g Titanium chemical catalyst: 34.65 + 1.39 MPa and 13.22 um. Experiment T1 using no Titanium chemical
catalyst: 32.37 £ 1.91 MPa and 22.22 um. Conclusion: The T2 and T3 experiments using Titanium chemical catalyst showed higher
bond strength for the Ni-Cr alloy and lower thickness of oxide film than experiment T1, and the titanium catalyst being able to
increase bond strength was observed. (J Dent Rehabil Appl Sci 2017;33(2):71-9)
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Table 1. Technical data of alloys used in study

Alloy Verabond 2v

Type Base-metal Grade I

Ni (71.85) Cr (12.6) Mo (9)
Nb (4.0) Al (2.5) S i(0.5)

Tensile strength, psi (Mpa) 148000 (1021)
Yield strength, psi (MPa) 108000 (745)
Elastic modulus, % 18

CTE (x 10°/°C) 14.1 (25 - 500°C)

Composition (%)

Table 2. Technical data of porcelains used in study

Porcelain Noritake Co., Japan (Shade A3)
Noritake Co., Japan (Shade A3)

14.1 - 147

Opaque (Noritake)
CTE (x 10°/°C)
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Table 3. Experimental group of this study

Code Titanium powder Number
T1 Og 10
T2 10¢g 10
T3 20g 10

Table 4. Degassing treatment conditions for surface oxidation

Effect of titanium powder on the bond strength of metal heat treatment

DegassingX 2]= X]Z+-& porcelain F-§ A/J 2 (Touch
& Press, Dentsply, York, USA)OJ|A] 980°Col| M 5871 X
25 AlY5FACH(Table 4).
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Fig. 1. Specimen and test configuration of ISO 9693
3-point bending test for metal-ceramic bonding
strength.

Low Temperature Preheat Time Heat Rate Vacuum Level Vacuum Release High Temperature Hold Time

°C) (sec) (°C/min) (cm/Hg) °O) (°C) (min)
T1,T2,T3 600 15 60 55 970 980 5
) Dent Rehabil Appl Sci 2017;33(2):71-9 73
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Table 5. Bond strength (MPa) according to surface treatment
Group N Mean* Standard Min Max . P
ower Upper
T1 10 32.37% 1.91 30.24 36.22 30.99 33.74
T2 10 34.65 1.39 33.65 40.64 32.39 36.43
T3 10 39.22° 1.86 37.89 40.56 36.55 42.95

# Different letters indicate significant differences according to Tukey’s HSD test (P < 0.05).
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28.25 um

23.63 pm

36.47 um

Effect of titanium powder on the bond strength of metal heat treatment

35.81 ym

Fig. 2. SEM photographs analysis of metal-ceramic specimen (T1, T2, T3 group). (A) T1 group, (B) T2 group, (C) T3

group. a, metal; b, oxide film; c, porcelain.
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