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Hot Gas Corrosion Behavior of Single Crystal Superalloy DD6 at Different Temperature
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(Aviation Key Laboratory of Science and Technology on Advanced Corrosion and Protection for Aviation Material,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: The work aims to study the corrosion resistance of DD6 super alloy in three typical hot gas corrosion environ-
ments at 650 ‘C, 800 'C and 950 C. The corrosion behavior of DD6 super alloy was investigated by X-Ray Diffraction, scan-
ning election microscopy and energy dispersive X-ray spectrum (EDS). The hot corrosion rate of alloy increased with the in-
crease of temperature. The hot corrosion rates at 650 ‘C and 800 ‘C were relatively low. Significant spallation of corrosion
products and obvious corrosion occurred at 950 ‘C. The corrosion layer of DD6 alloy at 650 ‘C was relatively thin, mainly
composed of oxides such as NiO and Al,Os. The corrosion products were divided into two layers at 800 ‘C and 950 ‘C. The
outer layer consisted of two parts, the outermost layer was a mixture of a thin layer of NiO and Co;0y, the secondary layer was
loose NiO and the inner layer was a relatively dense corrosion layer composed of Al,O; and Cr,0O5 The phase y' degradation
zone appeared in the alloy below the corrosion layer, and there was obvious internal vulcanization phenomenon which acceler-
ated the hot corrosion.
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Tab.1 Nominal chemical composition of DD6 alloy (mass fraction, %)

Cr Ni Co W Al Nb Ta Re
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Tab.2 Hot gas corrosion test condition
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Fig.1 Hot corrosion mass change curve of DD6
alloyat650, 800 and 950 ‘C
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Fig.2 XRD pattern of DD6 alloy after hot gas corrosion
at 650, 800 and 950 'C for 200 h
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Fig3 Surface morphologies of DD6 alloy after hot gas corrosion at 650, 800 and 950 ‘C for 200 h
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Tab.3 Element content of DDG6 alloy after hot gas corrosion at
650, 800 and 950 ‘C for 200 h (atomic fraction, %)

R/ C o) Ni Al Co Cr Ta W

650 4148 44.01 1.61 698 272 1.56 0.72
800 3776 2646 0 3578 0 0 0
950 4528 43.24 023 11.21 0.04 0 0
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Fig.4 Cross-sectional SEM images of DD6 alloy after hot gas corrosion at 650, 800 and 950 'C for 200 h
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Tab.4 Element content of cross-sectional corrosion products of DD6 alloy after hot gas corrosion
at 650, 800 and 950 C for 200 h (atomic fraction, %)

(A= 0 Ni Al Co Cr Ta w Fe S Nb Mo
A 52.40 28.21 9.34 4.04 2.80 1.48 1.58 0.15 0 0 0
B 41.92 55.17 0.87 1.56 0.31 0 0 0.16 0 0 0
C 54.22 11.64 17.78 1.22 8.03 3.23 2.30 0 0 1.58 0
D 0 59.0 1.56 3.54 11.92 0.55 1.38 0 20.43 0 1.62
E 41.99 48.30 1.03 8.15 0.22 0.30 0 0 0 0 0
F 53.04 13.71 13.50 3.29 9.37 2.53 4.55 0 0 0 0
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