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The locdized corrosion resistance of iron (Fe),
nickel (Ni) and cobalt (Co) all oysin chloride solutions
can be gredly improved by alloying them with chromium
(Cr) and molybdenum (Mo). Some Ni and Co alloys also
contain tungsten (W), which appeasto be abeneficial
element when Mo is present as well. Furthermore, the
resistanceto locdized corrosion of stainless geds (Fe
alloys) may be improved by the aldition of nitrogen (N).
In previous gudies, it has been shown that the beneficial
effect of all oying elements such as Cr and Mo seem less
pronounced in bromide solution than in chloride solutions
bath for stainless seds' and rickel aloys.?

The paper will review literature data on the
influence of metallurgicd and environmental variables on
the locdized corrosion resistance of commercial Ni and
Co alloys. New data will also be incorporated. The latest
data exploresthe dfed of alloying elements on the
locdized corrosion resistance of engineaing alloysin
presence of fluoride and iodideions. Table 1 liststhe
studied commercial al oys and their approximate
compasition. Cyclic polarization curves were caried out
in deaeated solutionsof 1 M NaF and 1M Nal at 50°C.

Figure 1 showstypicd cyclic polarization curves
for aloy C-276in1 M NaCl pH ~6, 1 M NaBr pH ~ 6
and 1M NaF pH 9 solutions. For the threehalide
solutions the passve aurrent at 0 V was the same and
approximately 1 pA/cnm2. The breskdown potential was
the lowest in the fluoride solution even though the
repassvation potential for chloride and fluoride were
similar. Figure 2 shows the repassvation potential for
seven Ni-Cr-Mo al oys. The values for chloride and
bromide solutions were published before.* The
repasdvation potential in chloride and bromide solutions
were the highest for the strondy all oyed materials sich as
C-200Q 686, 59 and C-22. However, the repassvation
potential for these Ni-Cr-Mo all oys in the fluoride
solution were goproximately the same and approximately
200-250mV (SCE). In general, results ow that all oying
elements such as Cr and Mo seem to have the greaest
beneficial effed in chloride solutions and almost no
beneficial effed in fluoride solutions.

This paper will also dscussthe dfea of aloying
elements such asW and Mo in cobalt base dloys and the
resistanceto locdized corrosion of nickel and cobalt
alloysiniodide solutions.
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Table 1: Approximate Chemical Compasition

Common UNS Composition
Name
316 SS S31603 Fel7Cr13Ni2.5Mo
59 N06059 Ni23Cr16MolFe
600 NO6600 Ni16Cr9Fe
686 NO6686 Ni21Cr16Mo5FedW
625 N06625 Ni21CroOMo5Fe
C-4 N06455 Ni16Cr16Mo
C-276 N10276 Ni16Cr16Mo5FedW
C-22 N06022 Ni22Cr13Mo3Fe3W
C-2000 N06200 Ni23Cr16Mo01.6Cu
230 N06230 Ni22Cr14W5Co3Fe2Mo
25 R30605 | Co20Cr15W10Ni3Fel.5Mn
ULTIMET R31233 | Co26CrONi5Mo3Fe2W0.1N
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Figure 1: Cyclic Polarization for aloy C-276.
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Figure 2: Repassvation Potential for Ni-Cr-Mo Alloys




