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Corrosion Resistance Evaluation in the Co-Cr Alloys for the Full and
Removable Partial Denture Metal Frameworks and
the Porcelain-fused-to-metal Crown
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[Abstract]

Purpose: This study was conducted to evaluate the corrosion resistance of metal ions of alloys and use the results
as the dental health data. These were performed by examining the corrosion levels of Co-Cr alloys for the full and
removable partial denture metal frameworks and porcelain-fused-to-metal crown, among the dental casting non-
precious alloys.

Methods: The alloy specimens (N = 10) were manufactured in 15 mm X 10 mm X 1.2 mm and stored in two types of
corrosive solutions at 37°C for seven days. The metal ions were quantitatively analyzed using the Inductively
Coupled Plasma-Atomic Emission Spectrometer.

Results: Of the three Co-Cir alloys, the Co ion concentration of the porcelain-fused-to-metal alloy was 1.512 ug/
ct, which indicated the highest metal ion dissolution. The metal corrosion was higher in the more acidic pH 2.2
solution compared with the pH 4.4 solution. In all three Co-Cr alloys, Co ion dissolution was predominant in the
two corrosive solutions.

Conclusion: The corrosion resistance of the three Co-Cr alloys was high, indicating a good biocompatibility.
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Table 1. Chemical composition of specimen Cr—Cr alloys

Wt%

composition
alloy
Co Cr Mo W Nb \Y Si Fe Mn
Biosil-F® 648 285 5.3 - - - 0.5 - 05  Other
Solidur-CoCr® 630 294 595 - - - 07 005 0.6 Other

Staroy—C® 504 245 1.0 10.0

2.0 2.0 1.0 0.1 - -
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Table 2. Elemental corrosion from Biosil-F casting alloy

o No Biosil-F
Cr Co Mo Si Mn Total
ppm 0.043 0.432 0.009 ND 0.008 0.492
1 ug/cnt 0.119 1.200 0.025 ND 0.022 1.367
ppm 0.039 0.407 0.004 0.001 0.008 0.459
2 ug/cnt 0.108 1.131 0.011 0.003 0.022 1.275
ppm 0.049 0.489 0.011 0.002 0.011 0.562
prizz 3 ug/ort 0.136 1.358 0.031 0.006 0.031 1.561
4 ppm 0.036 0.402 0.005 ND 0.006 0.449
ug/cnt 0.100 1117 0.014 ND 0.017 1.247
. ppm 0.041 0.425 0.008 0.001 0.009 0.484
ug/cnt 0114 1.181 0.022 0.003 0.025 1.344
6 ppm 0.001 0.085 0.004 ND 0.003 0.093
ug/cnt 0.003 0.236 0.01 ND 0.008 0.258
- ppm 0.001 0.079 0.002 ND 0.001 0.083
ug/cn 0.003 0.219 0.006 ND 0.003 0.231
oHad 8 ppm ND 0.0M1 0.001 ND ND 0.072
ug/cnt ND 0.197 0.003 ND ND 0.200
9 ppm ND 0.069 ND ND 0.001 0.070
ug/cnt ND 0.192 ND ND 0.003 0.194
0 ppm ND 0.061 0.001 ND ND 0.062
ug/cn ND 0.169 0.003 ND ND 0.172

Solidur—CoCr*gH= A|H ] FAAF AT} pH 2.29] F
Al gHo] pH 4.49] FA[GHH T} Ao 910
pH 2.29] 411 F.A-golof| A o] FA) —’F%*% AFolRo ]
0.048ppm(0.133 ug/ar)o] &A= L, AL EO]
0. 398ppm(1 106 ug/ar), Ea]H o] 2- 0, o1oppm(o 030
ug/e), TH20]-€ 0.002ppm(0.006 uglerd), & B40]&
FAp22 (0,464ppm(1.289 ug/e) o2 pH 2.29] 571

o $4g F FHoleo Aol AV Egkom, pH

2.29] $A G| Hol2e WE BAGoHo|A] FET
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Al oIBHALE. pH 4.49) FALG Ao M 9¥ R4 golof
Al FF0]20] 0.002ppm(0.006 ug/er), FHFEO]L-0]
0.081ppm(0.225 wg/ar), &e]EElo]20] 0.005ppm
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Table 3. Elemental corrosion from Solidur—CoCr casting alloy

Solidur—CoCr

I No Cr Co Mo Si Fe Mn Total
ppm 0.042 0.387 0.008 ND ND 0.009 0.446

1 ug/cnt 0.117 1.075 0.022 ND ND 0.025 1.239

5 ppm 0.031 0.341 0.004 ND ND 0.007 0.383

ug/cnt 0.086 0.947 0.011 ND ND 0.019 1.064

oH22 3 ppm 0.033 0.353 0.007 0.001 ND 0.008 0.402
ug/cnt 0.092 0.981 0.019 0.003 ND 0.022 1.117

4 ppm 0.048 0.398 0.010 0.002 ND 0.006 0.464

ug/cnt 0.133 1.106 0.030 0.006 ND 0.022 1.289

. ppm 0.039 0.375 0.009 0.001 ND 0.005 0.429

ug/cnt 0.108 1.042 0.025 0.003 ND 0.014 1192

5 ppm 0.001 0.067 ND ND ND ND 0.068

ug/cnt 0.003 0.186 ND ND ND ND 0.189

- ppm 0.001 0.073 0.001 ND ND ND 0.075

ug/cnt 0.003 0.203 0.003 ND ND ND 0.208

oH 44 8 ppm 0.001 0.07 0.002 ND ND ND 0.074
ug/cnt 0.003 0.197 0.006 ND ND ND 0.206

9 ppm 0.002 0.081 0.005 ND ND 0.002 0.090

ug/cnt 0.006 0.22 0.014 ND ND 0.006 0.250

0 ppm ND 0.058 ND ND ND 0.001 0.059
ug/cnt ND 0.161 ND ND ND 0.003 0.164

Staroy—C" g AlHS] H4]
Ho| pH 4.49] FAGHH T} A
2.29] 2¥1 FAG Ao RA £
0.051ppm(0.142 ug/em)o] £
0.602ppm(1.672 ug/er), E2|Hglo]l-2 0.019ppm(0.053
ug/emd), H2EO]L 0,161ppm(0.447 ug/er), YL Eo]&
0.009ppm(0.025 ug/ar), HHEFEOlL 0.059ppm(0,164
ug/em), 742012 0.004ppm(0.011 ug/em), F F4501-2-2]
HARZ20(0.905ppm(2.514 ug/e) o2 pH 2.22] 574

o] BAga F Foleo] Balo] 14 kokon| pH

2.29] BN Hol 2L BE HAGNolA] At
[¢)

A ol3ict pH 4.49] RA[go AL 99 FAlgolof
=

0.003ppm(0.008 ug/er), H2E0]-L 0.011ppm(0.031

ug/em), BFEREol 0.002ppm(0.006 wg/em), & F4°|
20] B2z () 119ppm(0.311 ug/e) 02 pH 4.49]
5708] FA] Gl F FAo] 7p =qtom, pH 4,49 £
Al gHo A Y eHol i} a0l Hol2 HE FA

Sl HEA olst3it(Table 4).
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Table 4. Elemental corrosion from Staroy—C casting alloy

Staroy-C
pH No
Cr Co Mo w Nb Vv Si Fe Total
ppm 0.042 0.512 0.015 0.136 0.006 0.052 0.003 ND 0.766
1 ug/cnt 0.117 1.422 0.042 0.378 0.017 0.144 0.008 ND 2.128
ppm 0.051 0.602 0.019 0.161 0.009 0.059 0.004 ND 0.905
2 ug/cnt 0.142 1.672 0.053 0.447 0.025 0.164 0.01 ND 2514
ppm 0.045 0.532 0.017 0.147 0.008 0.054 0.002 ND 0.805
P22 3 ug/cnt 0.125 1.478 0.047 0.408 0.022 0.142 0.006 ND 2.236
4 ppm 0.048 0.575 0.017 0.151 0.007 0.056 0.003 ND 0.857
ug/cnt 0.133 1.597 0.047 0.419 0.019 0.156 0.008 ND 2.381
5 ppm 0.038 0.501 0.013 0.134 0.005 0.049 0.001 ND 0.741
ug/cnt 0.106 1.392 0.036 0.372 0.014 0.136 0.003 ND 2.058
5 ppm ND 0.089 0.001 0.008 ND ND ND ND 0.098
ug/cnt ND 0.247 0.003 0.022 ND ND ND ND 0.272
; ppm 0.001 0.091 0.002 0.009 ND 0.001 ND ND 0.104
ug/cnt 0.003 0.253 0.006 0.025 ND 0.003 ND ND 0.289
oH44 8 ppm 0.001 0.095 0.003 0.011 ND 0.002 ND ND 0.112
ug/cnt 0.003 0.264 0.008 0.031 ND 0.006 ND ND 0.311
9 ppm ND 0.087 ND 0.007 ND ND ND ND 0.094
ug/cnt ND 0.242 ND 0.019 ND ND ND ND 0.261
10 ppm ND 0.084 ND 0.005 ND ND ND ND 0.089
ug/cnt ND 0.233 ND 0.014 ND ND ND ND 0.2477
2. pHYt 2132 S FATE ug/ar, 740 0.007 ug/er, & 4012 2.263 ug/ar’
pH 2.29] HAlgolo|q Alslatzol sfet 4o 25 ©F Biosil-F*@27} Solidur-CoCr 3ol 3] &
LT S5 ET & aHoleY FAAEE Staroy-C* FATES BYlow FAACRE folgt AolE Hith
a9 FHE | 20| 1512 ug/ar, E2]ETIOl2 0.045 (p<0.05)(Table 5).
Table 5. Elemental corrosion from metal ions in pH 2.2 Solution o
Element pH2.2 F p-value
Biosil-F(N=5)  Solidur—CoCr(N=5) Staroy—C(N=5)
Cr 0.115£0.014 0.107+0.019 0.125+0.014 2.327 0.312
Co 1.197+0.096 1.030£0.066 1.512+0.119 12500  0.002
Mo 0.021£0.008 0.021£0.007 0.045+0.006 9.442 0.009
Si 0.002+0.003 0.002+0.003 0.007+0.003 6.400 0.041
Total 1.359+0.123 1.180%0.091 2.263+0.186 11.580  0.003

Kruskal Wallis test.
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Table 6. Elemental corrosion from metal ions in pH 4.4 Solution

Element pd.4 F p-value
Biosil-F(N=5)  Solidur—-CoCr(N=5) Staroy—C(N=5)
Cr 0.001£0.002 0.003+0.002 0.001+0.002 2.700 0.259
Co 0.203+0.026 0.194+0.023 0.248+0.012 8.781 0.012
Mo 0.005+0.004 0.005+0.006 0.003+0.004 0.165 0.921
Total 0.211£0.034 0.203+0.031 0.276+0.0.025 7.980 0.018
Kruskal Wallis test.
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