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The Impacts of the Recasting of Non-precious Metal Alloy
for Porcelain Fused to Metal Crowns on Strength
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Department of Preventive medicine and Public Health Wonkwang University School of medicine*

[Abstract]

This study compared and analyzed changes to the mechanical characteristics to nonprecious metal alloy for
porcelain fused to metal crowns when it’s repetitively used without the addition of new alloy.

Metal samples were made with the Verabond V nonprecious metal alloy. Those samples to measure tensile and
yield strength were made in the standardized design(ISO 22674), those to measure bond strength in the 25mm X 3mm
X 0.5mm format, and those to measure hardness in the 10mm X 10mm X 1mm format.

A ceramic to measure bond strength was made at the center of the metal sample in the length of 8%& by using
Noritaker Super Porcelain EX-3.

Ten samples were prepared for one, three and five repetitions of casting each. The test results were as follows:

1. The more casting was repeated, the more significantly tensile strength dropped.
2. The more casting was repeated, the more significantly yield strength dropped.
3. Repetitive casting didn't cause significant changes to bond strength.

4. The Vickers hardness significantly fell with increasing repetitions of casting.

There were no changes to bond strength observed with the increasing number of repeating casting. But tensile
strength, yield strength, and Vickers hardness decreased. Those results indicate that repeated casting can affect
durability and that careful attention should be paid by avoiding repetitive use or excessive increase of uses when no

new alloy is added.
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Ni-CrAl HAFGSE TFF
VeraBond V(AalbaDent, Inc. USA)E AME-3loH 3
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Table 1. The Composition of VeraBond V
Composition Ni Cr Mo Al Be Co

% 7480 1270 9.00 200 195 045
AalbaDent, Inc. USA.

Table 2. Physical characteristics of VeraBond V

Tensile Strength, psi(MPa) 120,000(828)

Yield Strength, psi(MPa)  83,500(576)
Elongation (%) 10

Vickers Hardness, HV1 380
Density, g/cm3 8.1

Color white

Coefficient of Expansion
Melting Range, °F(‘C)

AalbaDent, Inc. USA.

13.8X10-6(5007C)
2,124-2,282(1,162-1,250)
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Fig. 1. Test specimen with radial shoulders
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Fig. 2. The tensile strength of one—time casting
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Fig. 3. The tensile strength of third—time recasting
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Fig. 4. The tensile strength of fifth—time recasting
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Fig. 5. Mean values of tensile strength (MPa)

Table 3. Tensile Strength to recasting

Group Mean S.D P
one time 957.40 81.549
three time 774.80 166.716
five time 556.00 260.889 ot
Total 762.73 241117
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Fig. 6. Mean values of yield strength (MPa)

Table 4. Yield Strength to recasting

Group Mean S.D B
one time 739.40 77.161
three time 634.20 113.744
0.021
five time 476.20 172.243
Total 616.60 162.513
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Fig. 7. A graph to obtain coefficient k with a function
beteween dM of metal thickness and EM of
Young's modulus(ISO 9694).

Table 5. Modulus of elasticity, 132.5 GPa, was used to
draw a graph and decide the k value

dM 048 049 050 051 052 0.53 0.54 0.55

kK 480 460 440 425 410 395 380 370

Table 6. Bond strength of one—time casting group

Case No. Thick(mm) k Maximum load (N) Bond Strength (MPa)
1 0.53 3.95 8.75 34.6
2 0.53 3.95 6.40 253
3 0.51 4.25 5.46 232
4 0.50 4.40 4.27 18.8
5 0.49 4.60 6.04 278
6 0.54 3.80 732 278
7 0.51 4.25 - -
8 0.48 480 7.68 36.9
9 054 3.80 8.67 329
10 0.55 3.70 9.04 334

H31H M3 20094 31
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Table 7. Bond strength of third—time recasting group

Case No. Thick(mm) k Maximum load (N) Bond Strength (MPa)
1 0.53 3.95 6.48 25.6
2 0.51 4.25 6.46 275
3 0.50 4.40 7.84 345
4 0.48 4.80 552 26.5
5 0.48 4.80 6.21 29.8
6 0.51 4.25 6.90 29.3
7 0.48 4.80 7.62 36.6
8 0.53 3.95 5.67 224
9 0.49 4.60 4.48 20.6
10 0.49 4.60 6.97 32.1
Table 8. Bond strength of five—time recasting group
Case No. Thick(mm) k Maximum load (N) Bond Strength (MPa)

1 0.54 3.80 7.09 26.9
2 0.51 425 7.7 32.8
3 0.52 410 8.65 355
4 0.48 480 - _

5 0.53 3.95 - -

6 0.50 4.40 7.11 313
7 0.53 3.95 8.45 334
8 0.52 410 8.01 32.8
9 0.51 425 5.64 24.0
10 0.51 4.25 783 333

Table 9. Bonding Strength to recasting 4. 5

Group Mean S.D P

one time 28.967 59433
three time 28.490 5.0545
five time 31.250 3.8393
Total 29.467 5.0112

0.288

Fig. 8. Mean values of bonding strength (MPa)
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Table 10. Hardness (VHN) to recasting
Group Mean S.D P
one time 435.300 9.0678
three time 410.280 9.3170
— 0.000
five time 361.700 18.2276
Total 402.427 33.8168
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Fig. 9. Mean values of Hardness (VHN)
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