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Studies on the Corrosion Behavior of TiCode-12
with the Variation of Environmental Factors and
Heat Treatment Conditions

.S. R. Yoon, T. Y. Kim and K. H. Lee
Dep’t of Materials Eng., College of Eng., Hanyang Univ.

Corrosion behavior of TiCode-12 (Ti-0.8Ni-0.3Mo) has been studied by means of electrochemical
polarization measurements and corrosion morphology examinations in various corrosive environments
and different heat treatment conditions of the alloy. 1IN H,S04 at 45°C was taken as a standard corro-
sive solution in whichCl™, Fe** and Br~ ion were added to investigate their effects. Acid concentra-
tion and temperature were also varied. Polarization -behaviors of pure Ti, Ni, Mo and TiyNi we*e
compared with those of heat-treated TiCode-12 specimens to find out how the constituent elements
and the intermetallic compound formed during heat treatment of TiCode-12 affect the corrosion of
the alloy. Mill-annealed TiCode-12 showed primary and secondary active-passive transition behavior in
all the tested H, SO, solutions. The former behavior was confirmed to be due to Ti and the latter due to
Ni and Mo. The passive current densities increased with increased Cl™ ion concentration but decreased
reversely beyond certain concentration. Fe>* ion raised the corrosion potential of TiCode-12 to the
passive region, thus reducing the corrosion rate. Br~ jon was turned out to be a critical species to
induce the pitting of TiCode-12 by some unknown reason. Cathodic polarization behavior of pure Ni
and Ti; Ni revealed that hydrogen evolution reaction was promoted on these electrodes in acid media.
This was ascribed to the cause for sensitization phenomena of TiCode-12 heat-treated in the temper-
ature range in which the eutectoid reaction > & + Ti;Ni occurs. Near pits, observed on a sensitized
TiCode-12 specimen immersed in HySO4, always found were 3 crystals in which Ni peak was detected
by EDS.
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Table 1. Chemical composition of TiCode-12
compared with pure Ti (wt. %)
C | Fe | N H Ni @ Ti
TiCode-12 10.013| 0.13 [0.0120.008 0.8 !b.il
Pure Ti 010 | 0.11 10011 0.008| - ) bal,
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Fig. 1. Effects of the concentration of sulfuric
acid on anodic behavior of TiCode—12 at room
temperature.
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Fig. 2. Effects of temperature on anodic behavior
of TiCode—12 in 1N H:SO,.
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Fig. 3. Effects of temperature on anodic behavior
of TiCode—12 in 10N H,SO.,.
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Fig. 5. Effects of the concentration of Fe** ion
on anodic behavior of TiCode—12 in 1IN H.SO,
at 45C containing 0.1M of Cl ion.
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