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2. TOPICS

High Corrosion Resistant Titanium Alloy in the Crevice

Corrosion Resistant Design Group,

Kulandaivelu Ravichandran and Toshiyasu Nishimura

Background

Titanium (Ti) is a highly corrosion resistant
metal due to the stable surface-oxide film on the
surface. Thus there are many requests to use it in
the severe condition for industrial applications.
However, with increasing the temperature and
concentration of salt solutions, Ti becomes
susceptible to crevice corrosion. An alloy
containing Pd has been developed and it shows a
better corrosion performance than pure Ti.
However, Pd is a noble metal and very expensive.
Thus, attempts have been made to employ Ti
alloys with improved resistance to crevice
corrosion by adding molybdenum (Mo) in this
work.
Monitoring by microelectrodes

In order to understand the mechanism of
crevice corrosion of Ti at high temperature and
chloride ion concentrations, microelectrodes
were newly developed. The pH and chloride
ion concentration inside the crevice were able
to be monitored by using tungsten oxides

(WOx) microelectrode _and  Ag/AqCl,
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Fig.1 Plot of (a) crevice current, (b) potential
outside and (c) potential inside of the crevice
as a function of time.

respectively.
Crevice corrosion behavior

Crevice corrosion of pure Ti and 15mass%
Mo-bearing Ti alloys in 20% NaCl were
investigated at 100 °C with microelectrodes. The
crevice current and crevice potentials were
monitored in Fig.1. Although the crevice current
and potentials were extremely changed after 4days
in pure Ti, there was no apparent change in
15%Mo-alloy. At the same time, marginal decrease
of pH and increase of CI" ion activity inside the
crevice were observed for pure Ti, on the other
side, there was little change in alloy as shown in
Fig2. Based on the results, it has been documented
that 15%Mo-Ti _alloy has no susceptibility to
crevice corrosion in 20% NaCl at 100 °C where
pure Ti cannot be used. Hence, it is found that
Mo is an effective alloying element which
enhances the crevice corrosion resistance of Ti.

Further work in this research will be focused
on the investigation of the improvement
mechanism of Mo-Ti alloy in the crevice by using
the electrochemical impedance measurements.
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Fig.2 Change in (a) pH and (b) chloride ion
concentration inside of the crevice as a
function of time.
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