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Influences of Ni and Ru on Corrosion Resistance of Ti-0.5%Ni-0.05%Ru (Gradel3)

Kazuhivo Taxi and Hideo Sakuyama

Synopsis :

Influences of Ni and Ru on corrosion resistance of Ti-0.5%Ni-0.05%Ru(Gradel3) were investigated. Study on its

microstructure indicates that Ni precipitates in a-Ti matrix as an intermetallic Ti,Ni and Ru is detected intensively in
the Ti,Ni. When Ti,Ni or Ti,Ni-Ru electrodes were connected to commercially pure titanium (C.P.Ti) which was

corroded in 5%HCI solutions, they raised the potential of C.P.Ti up to a passivation potential and thus prevented the
corrosion by means of promoting an cathodic reaction on their surfaces. Ru in Ti,Ni was confirmed to increase its
corrosion resistance and to promote an cathodic reaction to larger extent than Ti,Ni itself does, by which Gradel3
indicated passivation in concentrated HCI solutions.
Key words : titanium ; corrosion ; ruthenium ; nickel ; Grade13 ; intermetallic Ti,Ni ; Ti-0.15%Pd ; Ti-0.5%Ni-0.05%Ru ; polarization

behavior.
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Table 1. Chemical composition of tested specimen
and standard specification for Gradel,

Grade7 ‘and Gradel3. (wt2%)
| o |H|[Fe|N|C|Ri[Ni|Pd| Ti
Tested specimen | 0.05 10.001) 0.03 [0.007|0.009(0.052| 0.47 | — | Remainder
cradet | B13 005020 0000 — | | — i
Graer 1250019 050|005 010 — | — 0| e
Graders 01000151030 603|030 | 004|040 | i
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Fig. 1. A typical microstructure of Ti-0.5%Ni-
0.05%Ru.
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Fig. 2. X-ray diffraction pattern of Ti-0.5%Ni-
0.05%Ru.

Fig. 3. Composition image of Ti-0.5%2Ni-0.052% Ru
after polishing. Many white particles are
observed.
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Fig. 4. EPMA element map of Ni for Ti-0.5%Ni-0.
05%Ru showing Ni detection from the pre-
cipitates.
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Fig. 5. EPMA element map of Ru for Ti-0.5%Ni-0.
05%Ru showing intense Ru detection from
the precipitates.
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Fig. 6. Polarization curves of C.P.Ti, Gradel3 and
Grade?7 in 5% HCI solutions at 80°C.
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Table 2. Chemical composition of Ti,Ni and Ti,Ni

-Ru. (wt%)

No. Ni Ru Ti
1 36.0 — Remainder
2 35.6 0.68 Remainder
3 35.1 1.66 | Remainder
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Fig. 7. X-ray diffraction patterns of (1)Ti,Ni, (2)Ti,
Ni-0.68%Ru and (3)Ti,Ni-1.66%Ru.
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Fig. 8. Scanning electron micrograph of Ti,Ni and
EPMA element maps ; (a)SEM, (b)Ni image,
(c)Ti image.
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Fig. 9. Relationship between HCI concentration and
rest potential for C.P.Ti, Ti,Ni and Ti,Ni-

Ru at 80°C.
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Fig. 10. Polarization curves of Ti,Ni and Ti,;Ni-Ru
in 5% HCI solutions at 830°C.
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Fig. 11. Variation in potential of C.P.Ti in 5%HCl
solutions upon connection to_or_isolation
from Ti,Ni(No.l) or Ti,Ni-Ru(No.2 and
No.3).
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Fig. 12. Variation in potential of C.P.Ti in 59§HCIl
solutions upon connection to or_isolation
from Ti,Ni(No.1l) or Ti,Ni-Ru(No.2 and
No.3). Surface ratio of Ti to Ti,Ni or
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Fig. 13. Current flow between Ti and Ti,Niina 5%
HCI solution at 80°C.
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