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Abstract: It is known that the interdiffusion at the aluminide coating / matrix interface during the long time exposure at high
temperature would change the microstructure of the matrix and deteriorate the mechanical properties of the matrix. To analyze the
steam oxidation resistance and microstructure evolution of aluminide coating on T92 steel for ultra-supercritical unit, aluminide
coating is prepared on the inner wall of T92 steel boiler tube by low temperature powder embedding method, and the heat exposure
test is carried out in 650 °C saturated steam environment. The oxidation and diffusion degradation behaviors of T92 matrix and
aluminide coating are studied by combining scanning electron microscope equipped with energy dispersive spectroscopy
(SEM / EDS), transmission electron microscope (TEM) and X-ray diffraction analysis (XRD). The results show that the aluminide
coating prepared on the inner wall of T92 boiler tube by low temperature powder embedding aluminizing, which is metallurgically

combined with the matrix, has a double-layer structure, and each layer is continuous and uniform. The total thickness of the prepared
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aluminide coating is about 30.4 um. A very thin a- Al,O3 oxide film with the thickness about 0.3 pm is formed on the surface of the

aluminide coating after exploring in the 650 ‘C saturated steam for 3 000 h, which prevents the further oxidation of the coating.

Fe-Al intermetallic compound is always the dominated phase of the coating, although the phase of the aluminide coating degenerated

from FeAl to FeAl,. It can be concluded that even microstructure degradation of the aluminide coating occurres during the long-time

thermal exposure process, it can still provide excellent protection for T92 steel to resistant water steam oxidation.

Keywords: boiler tube; aluminide coating; T92 steel; steam oxidation; microstructure evolution
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Table1 Chemical composition of T92

Types C Mn Si S P

Cr Mo \Y w Nb Ni N Fe

Mass fraction / wt% 0.11 0.45 0.37 0.002 0.009

8.91 0.38 0.2 1.53 0.06 0.22 0.035 Bal
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Fig. 2 Cross-sectional morphologies and XRD pattern of aluminide coating on T92 steel
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Fig. 6 Cross-sectional element map-scanning of T92 steel oxidized in saturated steam at 650 “C for 3 000 h
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