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Oxidation Behaviour of Mar-M247 Super Alloy at 900 C
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Abstract:In order to explore the structural transformation of superalloys for gas turbines in the service environ-
ment and their effects on the oxidation performance of the alloys, the microstructure of the Mar-M247 nickel-
based superalloy after long-term aging at 900 C was characterized by scanning electron microscope and energy
dispersive spectroscopy, and the oxidation performances were investigated after different aging time. The results
reveal that surface oxide phases of the alloy is changed fast and the oxide structure is complex at the initial stage
of aging 1 000 h. The Al; O;film is incomplete with thickness increasing obviously. As the oxidation time increa-
ses, a large number of holes and discontinuous island-like WO, are generated in the W-rich film, Leading to the
peeling of the inner Al, O;film interface. The structure of outer oxidation film is simplified and the inner Al, O,
film grows and becomes uniform. After aging for 8 000 h, the thickness of whole oxidation film and rangeability
of the inner Al, O, film are decreased significantly. The whole oxidation structure tends to be stable. Due to the
thickening of the protective Al, O; film and homogeneous continuous structure, the oxidation performance of Mar-
M247 superalloy is optimized.
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Tab.1 Nominal chemical composition of Mar-M247 alloys %

wB
Co Cr Mo w Ta Al
9.0~11.0 8.0~8.8 0.5~0.8 9.5~10.5 2.8~3.3 5.3~5.7
Hf Zr B C Ni
1.2~1.6 0.03~0.08 0.01~0.02 0.13~0.17 A
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Fig.1 SEM photographs of the cross section morphology of the oxide film after long-term oxidation at 900 ‘C and different time

148

(¢) 5000 h (d) 8 000 h



Mar-M247 & ild &4 900 C A ATT AT

FRE A

2 2 @ 1 5, UL 1b, 28 5 000 h #18 000 h J5 & fk
AR 15 3 B 4 5] AL )2 B R BB A A KL WL 1e FE
Id. BR&&RZEAI LN ER T B 1 R 50 iR Ak
FTAE )2 B0 X3, "4 B3 1

K 2 A Tm) E A I ) T A2 SRS AL Oy
JZIEEM LR, aJLVEH .2 1000 h Ak )5 ALK
JEREZ) R 9.0 pm, AL O WZJEZY2H 0.4 pm;7E 3 000 h
AL G EAL)Z BRBE 0N L T AL Oy P9 )2 5 BE 38 s 22
8 000 h A AL Jo FAL B 98 /N 3.2 pm, AL Oy WZE
HER 0.9 pm, 24 Al Oy P4 S BE 84 i, B A A Ak
I ) o RS B R T /N & B AL O B ) B AR AR 47 8 28 T ik
TR AR L 4 T BT et

3 B ALOE
8+ FHE

B2 RAEEREL ALO,NERER AACHH X &
Fig.2 The relationship of the thickness of whole oxidation

film and the inner Al; O; film with the aging time
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Fig.3 Surface and line scanning of the cross section element

from the oxidation surface to the substrate after

aging at 900 C for 1 000 h
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Tab.2 Average composition of each oxidation layer after

aging at 900 C for 1 000 h %
AL =
O Al Ti Cr Co Ni Ta w Hf
1 59.17 3.50 1.58 3.92 2.89 28.83 0.11 — —
2 70.37 2.61 9.95 — 0.31 5.43 8.38 1.17 1.78
3 61.65 22.77 0.82 2.04 2.11 10.33 0.22 0.08 -
4 67.37 3.08 1.13 8.43 2.62 8.99 3.03 5.34 —
5 58.36 3.72 — 2.37 2.28 32.42 — 0.86 -
6 61.33 33.26 — 2.87 0.44 1.80 0.04 0.10 0.15
7 65.69 12.94 — 3.07 1.46 10.17 0.23 5.98 0.47
8 60.50 37.64 — 0.29 - 0.84 0.09 0.03 0.63
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Fig.4 Surface and line scanning of the cross section element
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aging at 900 C for 3 000 h
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Fig.5 Surface and line scanning of the cross section element

from the oxidation surface to the substrate after
aging at 900 C for 5 000 h
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Fig.6 Surface and line scanning of the cross section element

distribution from the oxidation surface to the substrate after

aging at 900 C for 8 000 h
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