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Binary Cr-Fe solid solutions, while being anneded at
temperature nea 750K, can final decomposeinto a'- and
a-phases containing 80% and 20% Cr, respedively [1]. It
is related with the dhange of eledronic structure during
long-term anneding [2]. The purpose of this work is
study the effect of Cr-Fe dloys decomposition on their
eledrochemicd and corrosion behaviour in aqueous
eledrolyte solution.

Cast model alloys containing 17 to 95 at.% Cr and
commercially manufadured all oys containing 16 to 60 wt
% Cr and 2to 5% Al were studied. The a-cast model
aloys were homogeneous solid solutions. All as-cast
aloys under study were subjeded to anneding on spedal
regime to cause their decomposition. The structure and
eledronic structure of alloys were studied by eledron
microscopy and X-ray photoeledron spedroscopy,
respedively. Eledrochemicd tests were performed by
potentiostatic and voltammetric methods (0.5 V/s) in 0.5
M H,SO, solution at 298K.

The voltammetric aurves of model binary Cr-Fe aloys
exibit either two o three ative anodic peeks, depending
on whether an alloy is as-cast or anneded, respedively.
Curves with two anodic pegks were recorded on as-cast
solid solutions containing 17, 26, 48, 55, 71 77.6, 81,
86.4, and 95% Cr. Curves of this type ae charaderistic
of typicd homogeneous ®lid solutions [3]; their first
pek (-052 V >E > -0.35V) describes <ledive
disolution of Cr, while the second pe&k (E>-0.05V)
relates to the dislution of Fe-enriched surface layer
formed during the former stage. Threemaxima airves
were recorded on anneded alloys containing 80.3, 82.3,
83.2, and 9.3 % Cr. The first anodic pe& of the curves
of longheaed al oys locaed in adive dissolution range of
Cr, approximates the first anodc ped& of voltammetric
curve of an 80Cr-20Fe homogeneous lid solution, and,
hence suppcosedly refleds sledive disolution o Cr
from a'- phase of the same chemicd composition formed
during the long-term anneding of solid solution. The
seoond (additional) anodic pe&k arises within potential
range -0.35V> E>-0.05V. Its location coincides with the
first anodic pe& of voltammetric curve of 20Cr-80Fe
homogeneous olid solution. Hence this pe&k is
obvioudly related to seledive Cr dissollution from a-
phase of the same chemical composition. The third anodic
pe&k (E>-0.05V) on the long-annealed binary alloys
coincides with the second peak of voltammetric curve of
homogeneous ©lid solution and, hence relates to the
disolution of the dready discussed Fe-enriched surface
layer. Thus, quik voltammograms discussed indiredly
prove that Cr-Fe dloys with more than 70%Cr
dempose into Cr-rich a'-phase axd Fe-rich a-phase
during their long-term annealing nea 773 Additional

pek in the adive dissolution region and higher
pasgvation current density, i, in passve range point on
deaease of passvability of long-annealed al oys.

In the cae of decompasition of solid solutions containing
less than 60% Cr by the nucleation mechanism the
microareas enriched in Cr (a'-phase) and depleted of it
(a-phase) grow significantly larger than during spinodal
deomposition and, hence significantly affed the
medhanicd properties of the aloys. The hardness and
wea resistance of commercial aloys containing 27-60 wt
%Cr and 2-5 %Al increase noticealy after their long
term anneding o spedal regime. Eledrochemicd and
corrosion properties of commercial aloys are dso
enhanced by the anneding. Presence of Cr-rich a'-phase
improves their passivability. Namely, in 0.5 M H,SO,4
solution the foregoing al oys passvate much more readily
after their long-term anneding at 773K than in an as-cast
state. Most profoundly, this effed looks on Cr60AI2
aloy. After spedal tests this aloy spontaneousy
passvatesin the same solution.

Thus, anodic behaviour of Cr-Fe dloys in agueous
eledrolyte solutions depends on their eledronic structure
and structural state. Demmposition of model aloys,
containing more than 70 %Cr, is acompanied by
difficulties in their pasgvation because of presence of Fe-
rich a-phase. The long-term annealing of commercia
alloys containing 27-60 wt %Cr and 2-5 %Al on the same
regime results in their decomposition by the nucledion
medhanism into larger a'- and a- phases, but increases
eledrochemicd properties and corrosion resistance as
well as the hardness and wea resistance of the dloys
becaise of presenceof Cr-rich a'-phase.
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