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High Temperature Oxidation Surface Morphology of Al-Si Coating on Nickel-base Superalloy

ZHANG Fan-yun, ZHANG Zun-li, NIU Jing, WANG Man, SHI Guo-mei, WANG Rui
(Shenyang Liming Aero—Engine (Group) Corporation Technical Center Institute of Metallurgyical, Liaoning 110043)

Abstract: Al-Si coating was formed on Nickel-base superalloy by slurry process. According to GB/T13303-91, the high
temperature oxidation resistance at 1000 ‘C of specimens with coating and without coating was tested by static mass gain.
Morphology and content of the coating were studied by SEM/EDX, and XRD-6000 was used to detect coating’s phase structure
after oxidation, so the oxidation resistance can be analysized. Investigation indicated that: in the high temperature oxidation
process, the coating on Nickel-based superalloy transferred into dense and integrity a—Al,O3 and the coating adhered to base
well. Nickel-base superalloy with Al-Si coating had better high temperature oxidation resistance than those without coating.
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Table 1 Chemical composition of K4104 superalloy (w / %)
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Fig.1 Oxidation kinetics of different samples
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Fig.2 SEM morphologies of AI-Si coating surface for
different times (a) 1000 °C 25h (b) 1000 °C 150 h
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Fig.3 X-ray diffraction patterns of Al-Si coating specimen
after oxidation for 200 h at 1000 C

Rl 5B SIRE &, WP
AL AL ) R B WA AL, (Y B R L
Tl B BRI R, W H R T RE N 2R,
R EER A RZCrRITIR ALY, wnEAFfnR268
WA R MR, FmRAST AL %
BB RETE L PACr.O5 2 H2, NiCr,Os TIO R A4
AERE, BEBF AR A e i, TR &R ST
TECHO S AL b By 9 B R B AEALOAR AL i
K B AL SRAIRAEL00 hpy 4 Ak 4 F s 2 1
BETFHEA-SISE MR AL I B 4
AR BRI, 588 RE 1T, HERM
BERMEE, AU R RS AR (B5@). 5
AMNA PN BERHE, BIFEEIR T AILEA S kA4

Pl 4 A5 il A <eURE 1000 °C, 100 h KT TESR
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Table 2 EDX analysis result of specimen surface

TR JRE E G b JETHE A
0 38.41 65.86
Al 01.29 01.31
Ti 25.93 14.85
Cr 31.91 16.83
Ni 02.46 01.15
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Fig.5 SEM morphologies of two kinds of samples for
different times: (a) bare superalloy 1000 C, 25 h (b) bare
superalloy 1000 C, 25 h (c) sample with coating 1000 C,
200 h
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