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A Study on galvanic corrosion of Ti and its alloys coupled to
their supraconstruction alloys
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Galvanic corrosion behaviors of Ti and its alloys as implant have been investigated
when these materials were coupled to their supraconstruction alloys in 0.9% NaCl so-
lution at 37°C. The least galvanic current was measured when Ti or Ti-6Al-4V was
coupled to Au-Ag alloy. And, when Ti and Ti-6A1-4V were coupled to Ni-Cr alloy
respectively, Be ion was detected by ICP analyses. The dissolution rate of Be was
higher than any other allying elements.
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Table 1. Chemical composition of experimental implant alloys(wt%)

Specimen Element Th Ti-6Al-4V Vitallium 316L SS1 Au
C 0.05 0.03 0.2 0.02 0.048 24K
Ti 99.6 89.57 - - - -
Al - 6.03 - ‘ — 0.011 —
Vv - 4.01 - - 22.43 -
Cr - - 27.80 16.24 20.53 -
Ni - - tr. ‘ 12.09 - -
Co - — 64.05 - 6.30 -
Mo - - 5.75 2.11 - -
Au - - - - 0.28 -

Mn - - — 1.66 1.07 -
Si - - - ’ 0.5 0.02 -
P - - - 0.03 0.004 -
S — — — 0.01 —
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Table 2. Chemical composition of expemental
suprconstruction alloy( wt%)

Specimen| Ni-Cr | Co-Cr | Au-Ag | Ag-Pd
Element alloy alloy alloy alloy
T Ag | - - 12.3 585
Au - — 72.0 -
Be 7 = - -
Co - \ 49.3 — -
Cr 13.5 ’ 21.0 - —
Cu - - - 105
Mo 53 | - - -
Ni 754 108 - -
Pd - = 3.1 27.4
Pt - = 3.2 -
W - 15.2 N
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Fig. 1. Schematic diagram of the experimental
setup for the galvanic current measurement
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Fig. 2. Anodic polarization curves of the ex-
perimental implant alloys in deaerated 0.9%
NaCl solution at 37°C
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Fig. 3. Anodic polarization curves of the ex-
perimental implant alloys in deaerated 0.9% NaCl
solution at 37C
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Photo. 1. SEM-microphotographs of implant alloys after the immersion test in 0.9% NaCl solution for
7days at 37¢C
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Photo. 2. SEM-microphotographs of supraconstruction alloys after the immersion test in 0.9% NaCl solu-

tion for 7days at 37C
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Fig. 4. Galvanic current density curves with time
for Ti/supraconstructions
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Fig. 5. Galvanic current densily curve with time

for Ti-6Al-4V /supraconstructions
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Fig. 6. Comparison of released cation concentra-
tion obtained by ICP analysis([]) and Faraday’s
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Fig. 8. Comparison of released concentration ob-
tained by ICP analysis([]) and Faraday’s law
() for Ti/6AI-4V/Au-Ag, Ag-Pd alloy
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