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[Abstract]

Purpose: In this study, to evaluate the effect of oxide changes on the shear bond strength according to the composition
of Ni-Cr alloys for porcelain fused matal crown, T-4 alloys, Zeroy alloys and Zeroy-X alloys were selected.

Methods: 20 specimens were fabricated using selected Ni-Cr alloys and porcelain powders. A Ni-Cr alloy having a diameter of
5 mm and a height of 25 mm was produced and the metal surface was polished. Porcelain powder was fired on the polished metal
surface to a diameter of 5 mm and a height of 3 mm. The experiment group consisted of three groups, T-4(TNA), Zeroy(ZNA)
and Zeroy-X(ZXA).

The fabricated specimens were mounted on a jig of a universal testing machine(UTM) and fracture strength was measured
by applying a shear force at a UTM crosshead speed of 0.5 mm/min. The fracture strength was calculated as the bond strength
between the porcelain and the alloy. The surface of the fractured alloy was analyzed by X-ray diffraction(XRD) and scanning
electron microscopy(SEM), and the components of the oxide were measured by energy dispersive X-ray spectroscopy(EDX) line
profile method.

Results: In SEM, XRD and EDX analysis, yttrium tended to increase the mechanical and chemical bonding forces. The
shear bond strength of ZXA group containing yttrium showed the highest value at 27.53 MPa.

Conclusion: Based on the results of this study, it is considered that the yttrium-added Ni-Cr alloy is clinically acceptable

in porcelain shear bond strength.
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Table 1. Composition of the experimental groups

Alloy name Component Manufacturer

T4 Ni—Cr alloy Ticonium, USA
Zeroy Ni—Cr alloy Alphadent, Korea
Zeroy—X Ni—Cr—xY alloy Alphadent, Korea

Table 2. Approximate composition(wt%) of alloy used in this
study

Alloy
name

T-4 657 201 13 33 24 71 01

Ni Cr Mo Si A W La Y bal

Zeroy 66.0 20.0 5.0 4.0 2.0

Zeroy—X 69.0 20.0 5.0 4.0 <20
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Figure 1. Schematic diagram of specimen
Table 3. Firing schedule of porcelain used in this study
Pre—Dry Firing Vacuum
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Start Temp Time Heating Rate Final Temp Holding Time (mmHg)
Opagque 450 C 8 min 60 ‘C/min 950 C 1 min Full
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Figure 2. Schematic diagram of shear bond strength test
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Figure 3. X—ray diffraction patterns of specimen : TNA
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Figure 4. X—ray diffraction patterns of specimen : ZNA
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Figure 5. X—ray diffraction patterns of specimen : ZXA
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Figure 6. SEM images of specimen surface after shear bond
strength test

Table 4. Failure aspect in each group(n=20)

Adhesive Cohesive Mixed
Group . . .
failure failure failure
TNA 3 5 12
ZNA 4 3 13
ZXA 3 1 6
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Table 5. EDS analysis(wt%)

39.46 1.80 8.99 18.15 3.44 8.58 10.72 0 0 0 10.28 0 0
THA 37.71 1.97 9.84 19.57 2.00 11.01 14.96 0 2.03 2.35 0 0 0
27.86 0 459 11.40 3.55 8.38 15,78 0 0 0 0 0 30.72
ZNA 27.67 3.18 5.55 11.82 2.81 7.27 12.74 0 0 0 0 0 30.97
21.85 0 512 8.57 0 10.33 38.35 0.59 0 0 713 8.05 0
e 19.47 0 6.50 10.45 0 11.62 44,58 0.60 0 0 6.78 0 0
3. MERUYE 24 o
* : * ‘
Table 6 Ni—CrA| $H2e] Aol w2 dehdwasy & I
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o A= 27.53+4.94 MPaZA 748 2 2 wolw, gzo I
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)7} AATHp<0.05, Table 7). zF Ag 7He] H-2l5t 0 — — —
AFOIE = él—q—’ e AR el el AfelE 2 Figure 7. Shear bond strength between porcelain and Ni—
ATHp<0.05, Fig. 7). Cr alloys

Table 6. Shear bond strength between porcelain and Ni—Cr alloys(MPa)

TNA 20 12.68 116 0.29 12.03 13.32 10.62 14.77
ZNA 20 15.24 1.68 0.43 14.30 16.17 13.55 17.93
ZXA 20 2753 424 1.09 25.18 29.88 23.13 36.83
Total 60 18.48 7.07 1.05 16.35 20.61 10.62 36.83

Table 7. Result of one—way ANOVA of shear bond strengths

Between group 1,891.065 2 945,533 127.720 0.001
Within group 310.932 42 7.403
Total 2,201.997 44
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