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The Effect of Recasting on the Corrosion behavior of
Ni-Cr alloy for Porcelain Fused to Metal Crown
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The purpose of this study was to determine if repeated casting has a detrimental effect on the
corrosion behavior of nickel-chrome casting alloys.

The X-ray diffraction analysis, vickers hardness test, SEM, EDX and corrosion test were
performed to determine the effects of recasting on chemical composition, microstructure, physical
property, castability and corrosion behavior of nickel-chrome casting alloys.

The X-ray diffraction analysis results for the cast and recast specimens of the VeraBond and the
Rexillium V showed that major crystal phase contained nickel-chrome compounds, Nickel carbide
and Chrome carbide.

Microstructure analysis results for the cast and recast specimens of the VeraBond and the
Rexillium V showed recasting has no effect on microstructure.

EDX analysis results indicated the percentage of the main component nickel(Ni) in the specimens
of the VeraBond showed a tendency to increase with recasting, but those of other components
Carbon(C) showed a tendency to decrease with recasting, Chrome(Cr), Silicon(Si), Aluminium(Al)
and molybdenum(Mo) showed no changes in the percentage.

The percentage of the main component nickel(Ni) in the specimens of the Rexillium V showed a
tendency to increase with recasting, but those of other components silicon(Si), carbon(C) and
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molybdenum(Mo) showed a tendency to decrease with recasting, chrome(Cr) and aluminium(Al)
showed no changes in the percentage.

The vickers hardness results for the cast and recast specimens of the VeraBond and the Rexillium
V showed a tendency to decrease with recasting, but the differences for the first to fifth cast were
not statistically significant.

The castability results for the cast and recast specimens of the VeraBond and the Rexillium V
showed a tendency to decrease with recasting, but the differences for the first to fifth cast were not
statistically significant.

The cast and recast specimens of the VeraBond and the Rexillium V showed no differences in the

corrosion resistance.

The results indicate that the VeraBond and the Rexillium V can be safely recast.

« Key word :Ni-Cr casting alloys. X-ray diffraction analysis, SEM, EDX, Castability,

Corrosion.
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Table 1. Chemical composition of VeraBond and Rexillium V

Composition Ni Mo Al Cr Be Ti Co
VeraBend 7795 5.00 2.90 12.60 195 0.35 0.45
RexilliumV 73.00 9.00 250 14.00 1.80 Trace Trace
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Fig. 1. XRD patterns for the cast and recast specimens of the Rexilium V
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Fig. 2. SEM photographs for the cast and recast specimens of the Rexilium V:(a) First cast,

(b) Second cast, (c) Third cast, (d) Fourth cast, (e) Fifth cast, () New metal 50% + Old metal 50%.
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Table 2. Bulk chemical composition for the cast and recast specimens of the VeraBond, as
analyzed by EDX

Composition Ni Cr Si Al (0] C Mo
First cast 75.71 12.55 0.12 2.66 0.95 2.35 5.84
Secend cast 78.76 11.61 0.04 2.42 0.68 2.31 543
Third cast 77.99 12.05 0.19 2.48 0.85 1.95 5.67
Feurth cast 7714 12.25 0.18 2.49 1.08 2.04 5.95
Fifth cast 7722 12.32 0.14 2.60 1.19 1.83 574
N-50% + O-50%* 76.64 12.32 0.13 2.53 1.03 1.98 5.82

*; New metal 50% + Old metal 50%
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Table 3. Bulk chemical composition for the cast and recast specimens of the Rexillium V, as

analyzed by EDX

Composition Ni Cr Si Al (0] C Mo
First cast 71.05 1417 0.29 213 0.68 2.23 10.01
Secend cast 72.26 14.26 0.13 2.10 0.75 1.99 9.28
Third cast 72.00 14.09 0.07 217 0.83 1.82 9.65
Feurth cast 71.69 14.10 0.1 2.01 0.95 1.94 10.23
Fifth cast 72.62 14.47 0.21 2.13 0.55 1.90 8.98
N-50% + 0-50% 7213 13.44 0.17 212 0.89 2.81 943

*; New metal 50% + Old metal 50%
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Table 4. Vicker's hardness for the cast and recast specimens of the VeraBond, as analyzed by
one—way ANOVA

95%Confidence Interval for Mean

Std. Lower Upper
o 2 Deviation Error Bound BgSnd
First cast 5 4151400 7.80564 3.49079 4054480  424.8320
Secend cast 5 407.1800 5.82040 2.60296 399.9530  414.4070
Third cast 5 4012800  14.39469 6.43750 383.4066  419.1534
Feurth cast 5 4053400 14.25703 6.37594 387.6376  423.0424
Fifth cast 5 399.8000 4.21248 1.88388 3945695  405.0305
N50%+050% 5 401.7600 8.31282 3.71761 391.4383 412.0817
Tetal 30 405.0833 10.44460 1.90691 4011833  408.9834
Sum Squares df Mean Squares F Sig.
Between Greups 795.110 5 159.022 1.611 195
Within Greups 2368.492 24 98.687
Tetal 3163.602 29
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Table 5. Vicker's hardness for the cast and recast specimens of the Rexillium V, as analyzed by
one—way ANOVA

95%Confidence Interval for Mean

Std. Lower Upper
i e Deviation Error Bound Bgl?nd
First cast 5 407.7600 511742 2228858  401.4059 141141
Secend cast 5 404.3600 10.17708 455133 391.7235 416.9965
Third cast 5 401.4400 7.58142 3.39052 392.0264  410.8536
Feurth cast 5 406.9400 4.82006 2.15560 400.9551 412.9249
Fifth cast 5 396.1600 5.45601 2.44000 3890.3855  402.9345
N50% + 050% 5 409.8200 6.47124 2.89403 401.7849 417.8551
Tetal 30 404.4133 7.76232 1.41720 4015148 407.3118
Sum of Squares df Mean Squares F Sig.
Between Greups 618.887 123.777 2.632 .049
Within Greups 1128.468 24 47.020
Tetal 1747.355 29
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Table 6. Castability for the cast and recast specimens of the VeraBond, as analyzed by one—way

ANOVA
95% Confidence Interval for Mean
Std. Std. Lower Upper
B iz Deviation Error Bound Bgt?nd
First cast 5 30.0000 0.00000 0.00000 30.0000 30.0000
Secend cast 5 29.8000 0.44721 0.20000 29.2447 30.3553
Third cast 5 29.6000 0.89443 0.40000 28.4894 30.7106
Feurth cast 5 29.8000 0.44721 0.20000 29.2447 30.3553
Fifth cast 5 29.2000 0.83666 0.37417 28.1611 30.2389
N50% + 050% 5 29.8000 0.44721 0.20000 29.2447 30.3553
Tetal 30 29.7000 0.59596 0.10881 29.4775 29.9225
Sum of Squares df Mean Squares F Sig.
Between Greups 1.900 5 380 1.086 393
Within Greups 8.400 24 .350
Tetal 10.300 29

Table 7. Castability for the cast and recast specimens of the RexiliumV, as analyzed by one—way

ANOVA
95%Confidence Interval for Mean
Std. Std. Lower Upper
B L2 Deviation Error Bound Bound
First cast 5 30.0000 0.00000 0.00000 30.0000 30.0000
Secend cast 5 29.8000 0.44721 0.20000 29.2447 30.3553
Third cast 5 294000 0.89443 0.40000 28.2894 30.5106
Feurth cast 5 29.8000 0.44721 0.20000 29.2447 30.3553
Fifth cast 5 29.4000 0.89443 0.40000 28.2894 30.5106
N50% + 050% 5 30.0000 0.00000 0.00000 30.0000 30.0000
Tetal 30 297333 0.58329 0.10649 29.5115 29.9511
Sum of Squares df Mean Squares F Sig.
Between Greups 1.867 5 373 1.120 376
Within Greups 8.000 24 333
Tetal 9.867 29
6) 2ANS 3 FFRFEHS AFU=(crit)2} F-FET
o A9 1.0V vs. SECY AFEU=L07H
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Fig. 3. Comparison with the anodic polarization curves for cast and recast specimens of the
VeraBond; (a) First cast, (b) Fifth cast, (c) New metal 50% + Old metal 50%.
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