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Alloy 22 (N06022) is a nickel alloy rich in chronmuand
molybdenum, with a high degree of corrosion reaista

It exhibits a low general corrosion rate under most
conditions and has formidable localized corrosion
resistance in most environments compared with other
nickel alloys [1-8]. Consequently, Alloy 22 has enged

as the leading candidate for the fabrication ohHayel
nuclear waste containers, containers which arendee

for use for disposal of high-level radioactive veasind
spent nuclear fuel. On July 23, 2002, The UnitéateS
Congress approved the site at Yucca Mountain, Nevad
for development as repository for disposal of these
materials.

Since the waste containers will be closed by weldinhis
important to fully characterize and understand the
electrochemical behavior of the welds and the areas
adjoining the welds. One way of doing this woukl tb
compare the behavior of non-welded (wrought) AlR®/

to that of a welded material to determine whetherd is
increased susceptibility to corrosion in the weldedes
and areas adjacent to the welded zones.

The study of the effect of temperature on the o
properties of the alloy is important since durirfte t
projected 10,000-year service life, the containdghspass
through a heat gradient produced by the nucleatioze
taking place in the waste. Temperatures will bghhi
(above the boiling point of water) in the early\see life
of the containers, while lower temperatures wilkvail
much later due to radioactive decay. At this la=ge,
there is a possibility of ground water contactirige t
containers.

Highly concentrated chloride-only environments add
representative of Yucca Mountain environments.
However, the effect of important individual aniofiike
CI), which could impact the performance of the
containers, must be understood. Crevice corrosoa
concern in Cl environments [2-4]. Consequently, the
study of the crevice corrosion behavior of Alloy &2
being carried out in 5 M Caglsing a multiple crevice
assembly (MCA) sample configuration. This
configuration was optimized for the study of crevic
corrosion as it provides 24 potential crevice gatien
sites on a surface area of less than 18 cm

Preliminary results of experiments carried out feetw60
and 96C show that Alloy 22 was susceptible to localized
corrosion in 5 M CaGlelectrolyte at temperatures as low
60°C. Figure 1 shows a plot of corrosion potentiab{E
and critical crevice breakdown potential o{E as
cumulative probability plots.  Within this 30-degre
temperature range, & varied over a range of 80 mV.
The susceptibility of Alloy 22 to crevice corrosiavas
found to increase with increase in temperature.
Experiments are ongoing to determine.;E at
temperatures between 45 and %20for wrought and
welded samples.
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Figure 1. Corrosion potentials (Eyy,) and crevice
breakdown potentials (E.i) of Alloy 22 plotted as
cumulative probabilitiesin 5 M CaCl, at 60, 75 and 90 °C.
The crevice breakdown potential Egi; was taken as the
potential that coincided with the onset of the first permanent
rise in current density from the passive region. At 60 °C
data due to localized breakdown were not separated from
those due to transpassive dissolution.



