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ABSTRACT  The phase stability and chemical stability of Cr3Cs/NizAl composite at 1000 C
have been investigated through long—term aging and oxidation experiment. After long—term aging at
1000 C, Cr3Cs phases kept stable, a few v phases separated out and strengthened the NizAl matrix,
which resulted in the hardness of Cr3Cy/NizAl composite increasing. On the other hand, Cr3Cs/NizAl
composite possessed good oxidation resistance. The protective oxides that mainly consisted of a—Aly O3
were formed and the CrzC, phases exhibited good anti—oxidation stability and oxidation synergism
with NizAl matrix. The analysis shows that the Cr3Cs phase dissolved during welding, resulting in Cr
entering into NigAl matrix, which promotes a—Al;O3 formation, and improves the oxidation resistance
of the composite obviously. The oxidation rate of the NizAl alloy is two times greater than that of the
composite in air. Good phase stability and chemical stability make CrzCy/NigAl composite suitable
for long—term service at 1000 C.
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Fig.1 XRD patterns of the CrgCs/NizAl composite before
and after aging at 1000 C for 200 h
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Fig.2 SEM images of Cr3Cz/NizAl composite before (a, b) and after (c, d) aging at 1000 ‘C for 200 h, in Fig.2d,

shallow grey-striped v phases precipitated in Niz Al matrix
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Fig.3 Free energies of formation vs temperature for the

phases in the studied system
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Fig.4 Oxidation curves of Cr3zCg/NizAl composite and
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Fig.5 SEM morphologies of surface of specimens exposed
to air at 1000 'C for 100 h
(a) Cr3C2/NigAl  (b) NizAl alloy
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Fig.6 XRD patterns of oxides on the surface of specimens
exposed to air at 1000 C for 100 h
(a) CrsCz/NizAl (b) NizAl alloy

& 1 FFEPE 1000 C /100 h EALSE R AL RE
AT
Table 1 EDS of oxides of two materials exposed to air at
1000 °C for 100 h
(atomic fraction, %)

Material Region in Fig.5 O Al Cr Ni
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NizAl 1 43.39 38.60 - 18.01

2 3491 - - 64.41
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Fig.7 SEM image of cross—section of Cr3Cg/NizAl speci-
men exposed to air at 1000 ‘C for 100 h
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