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Oxidation behavior of Cur44% Cr-12% Fe alloy at
800 C under different oxygen pressures
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Abstract: The oxidation behavior of a two-phase ternary Cur44% Cr-12% Fe( mass fraction) alloy prepared by pow der
metallurgy (PM) was studied at 800 C under three different oxygen pressures. The surface of alloy with 44% Cr cannot
produce a continuous external chromia when pressure of oxygen is 1. 01 x 10° Pa, and the reduction of the oxidation rates

at lowered oxygen pressures is obviously attributed to the formation of a continuous and compacted chromia scale. Finally

the oxidation formation mechanism under different oxygen pressures was discussed.
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Fig. 2 Oxidation kinetic curves of PM Cur
44% Cr12% Fe alloy at 800 C under three

controlled oxygen pressures
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Table 1 Approximate parabolic rate constants
for oxidation of PM Cu-44% Cr12% Fe
under different oxygen pressures

at 800 ‘C(g**em™ *es™ %)

p/Pa Time stage ky

0~5h 1.5x10° %"
1.01x 10° 9.9x 107 1"

5~ 24h (Linear): 6.3x 1075 " "

0~ 1h 2.3x 1071
Lox10" ! 2.9%x 107"

1~ 24 h 2.1x 107"
1.01x10™ ' 0~3h (Linear): 2.5% 107 %"
: 3~ 24h 5.5x107 %"

(* —Initial value; * * —Average value; * * * —Final value)
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Fig. 3 Cross sectional micrographs of
PM Cur44% Cr-12Fe alloy oxidized at 800 C for
24 h under different oxygen pressures
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Fig. 4 Superimposed thermodynamic phase
diagram of Fe-O( dashed line), CuO(solid line)
and Cr-O( coarse line) binary system,
with indication of three controlled

oxygen pressures at 800 C
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