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High temperature corrosion of new Ni Cr- Co base
superalloy in coal fired environments
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Abstract: High temperature corrosion behavior of a new Nt Cr-Co base superalloy, which is expected to serve as the ma-
terial for the superheater/ reheater tube in the ultrasupercritical boilers, was investigated in a laboratory-simulated coak
fired condition by means of XRD, SEM and EDS. The corrosion can be generally divided into two stages. The first one is
an initial stage, during which a combination of oxidation and sulfidation occurr at the mean time, and the protective Cr,O3
scale forms on the surface and the internal sulfide appears. The second is an accelerated stage, during which severe low
temperature hot corrosion happens due to the presence of the molten CoSO4. The rapid degradation of corrosion resistance

of alloy is attributed to the dissolution of both cobalt and cobalt oxide on the surface at high SO3 levels.
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Fig. 1 Surface images of specimens corroded at 700 C for different time
(a) =116 h; (b) —S00 h; (c) —1 984 h; (d) —S 008 h
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Fig.2 Crosssection images of specimens corroded at 700 C for different time
(a) —116 h; (b) —500 h; () —1 984 h; (d) —5 008 h
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Fig.3 X-ray mappings of some elements of specimen corroded at 700 C for 5 008 h
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Fig. 4 EDS spectra for area A in
outer scale in Fig. 2( d)

AR 116 F15 008 h J&5 1) X S 2R A7 5 i 4 ]
507~ JE 116 h J5, R0 ELF YA Cr0s,
Si0, K A TSI . kS 008 h 5, BR T Cr0s Ak,
L T (Ni, Co)Cry04 1 Fe(Cr, Al)704.

¢ o — CryOy
e FC(CT,A[)204
2 — (Ni,Co)CryOy4
o — 8102
o ° — Matrix
o
o) [ 0 °
o] a < o
a 2 M2l 9o Fo o oloi 116h
v
y Y v X
a TR X1 X & . 5008h

20/(°)

Bl 5 IR TS K XS AT

Fig.5 XRD patterns of specimens
corroded at 700 C for 116 h and 5 008 h
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