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A study on the Creep Behavior of René 80 Superalloy

— Effect of gaseous environment on creep rupture properties —
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ABSTRACT The effects of atmosphere on the creep rupture properties of Ni-base superalloy René 80
were investigated. Creep rupture tests were performed at 760°C, 657MPa and 982°C, 157MPa under Ar
gas atmospheres. Creep rupture mode and rupture properties (rupture life and elongation) were similar
in two different atmospheres under the condition of 760°C, 657MPa. However, the results at 982°C,
157MPa showed different creep rupture mode and life between air and Ar gas atmospheres. In air, it
was shown that creep cracks were initiated at surface-exposed grain boundaries and propagated along
grain boundaries. In Ar gas atmosphere, the cracks were initiated at inner grain boundaries and coa-
lesced to surface cracks which cause cup-and-cone type fracture. Due to protective oxide layer forma-

tion, air test showed longer rupture life than Ar test.
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Table 1. Chemical composition of René 80

C Cr Co Mo w

AL T
3.10 | 4.92

Master ingot | 0.16 | 14.10 | 9.40 | 4.00 | 394 | 3.10
specimen | 0.153 | 13.80 | 9.30 | 4.00 | 4.00 | 2.96 | 4.93
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Fig. 1. Shape and dimension of creep specimen.
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Fig. 2. Optical micrographs of as cast specimen of
René 80.
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Fig. 3. SEM micrographs of heat treated specimen,
a) interdendritic and b) dendritic core region.
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Fig. 4. Creep ruptured specimens showing different
creep rupture modes.
a) 760°C, air b) 760°C, Ar gas ¢) 9827, air d)
982°C, Ar gas

Table 2. Creep rupture test results of René 80.

atmosphere

(%)
13.0
13.2
135
15.0
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Fig. 5. Comparison of surface crack number at 760
C, 657MPa and 982C, 157MPa
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Fig. 6. Cavity distribution of creep ruptured specimen (as polished, parallel to applied stress).
a) 760°C, air b) 760°C, Ar gas ¢) 982°C, air d) 982°C, Ar gas
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Fig. 8. Comparison of surface cracks between air(a) and Ar gas atmosphere(b)
which were creep ruptured at 982C, 157MPa

Fig. 9. Microstructure of the specimen exposed air
at 982°C, 157MPa showing surface oxidized layer.
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Tabie 3. Oxidized thickness of the specimen ex-
posed under creep condition(at 982C, 157MPa)
for 90hrs.
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Kig. 11. SEM micrographs of the specimen exposed

air at 982°C 157MPa which show creep cracks ini-
tiated at denuded zone(a) and needlelike precipi-
tates(h).
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