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ABSTRACT The effect of melt superheating treatment on the microstructure and stress rupture
properties of M963 superalloy under the condition of 1248 K/225 MPa has been investigated. The
results show that with the increase of melt superheating temperature, the primary carbide MC in
the as-cast condition becomes finer and more homogeneous gradually, and both the rupture life and
elongation increase greatly. However, when the melt superheating temperature reaches 2023 K, the
stress rupture performance of the superalloy is deteriorated due to the increase of gas content and
microporosity. Both the rupture life and elongation of as—cast M963 superalloy under 1923 K melt
superheating treatment and 1248 K/225 MPa can be doubled and even more.
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Table 1 Effect of melt superheating treatment on the

content of gases in M963 superalloy

Melt superheating 0, 10°6 N, 10~8

temperature, K

Master alloy
1723
1823
1923
2023
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fk. o WA, AAEERRRIRS (v+9) E&F MC
i 00 BR, MC Bkl s
it AR ER AR A W RA L. SRKRES R
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& 2 & M963 544 1483 K/4h THRABEY
BMALR. FAETREG, BREE v A RREE
HAh, ERAERE MC B MeC f4r 101 )
2 RE[LUE H, AR MC B LY rseas 4 o
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Fig.1 Effect of melt superheating treatment on the as—

cast microstructure of M963 superalloy, the mor-
phology and precipitated location of M C being ob-
viously changed
(a) 1723 K
(c) 1923 K

(b) 1823 K
(d) 2023 K
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BRI, F TR BEREE (1723 K), HEHRA
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€ (& 2a). 2 1923 K g b iE, HERTHS4H
Ay RPek MC ik, Bk MeC BULHIIE
w/ ([ 2b).

B2 M963 &4 1483K/4 h ZH Rt B G # B AR
Fig.2 Microstructures of 1483 K/4 h, AC treated M963
superalloy
(a) 1723 K superheating, needle-like MgC precip-
itated around mass—like MC
(b) 1923 K superheating, needle-like MgC obvi-
ously decreasing due to no mass—like MC precipi-
tating
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Table 2 Effect of melt superheating treatment on stress
rupture properties of M963 superalloy under
1248 K /225 MPa

Melt superheating  Rupture life, h  Elongation, %

temperature, K

1723 43.8 2.3
1823 70.3 4.5
1923 113.3 7.2
2023 84.9 4.9

B3 M963 SEMRENDES
Fig.3 Fractographs of 1248 K/225 MPa crept M963 su-
peralloy superheating—treated at 2023 K, showing

existance of microporosities
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