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ABSTRACT The influences of sulfur doping on superalloy IN718 were studied. The results indicate that
sulfur decreases the creep resistance and reduces the stress-rupture life. One possible mechanism for the
detrimental effects of sulfur arises from the aggravations of surface intergranular oxidation and cracking.
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Fig.1 Y —phases in a longitudinal section of the stress—
rupture sample of alloy No.2
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Table 1 Effects of sulfur doping on the mechanical properties of INTI1E

Alloy No. Hardness, HRC U Charpy Steady 'state creep rate Stress—ruplure properties
energy (650 T. 580 MPa) (650 T, 690 MPa)
J/em? 10-Y%p—? Life, h RA,% EL%
1 (S 0.002) 5.9 7 6.7 170 13.2 9.6
2 (S 0.020) 46.4 66 18.5 150 19.8 14.0
® 2 GBRIEH R HRGE RGBT i WA A
Table 2 Typical chemical compositions (atomic fraction, %) of the Y —phases and matrix in Fig.1
Al Nb Mo S Ti Cr Ni Fe
Y —phases 1) 0.2 16.8 0o 16.6 15.4 124 264 Bal.
Y —phases 2 0.2 183 0.0 193 20,0 10.5 21.2 Bal.
Y —phases 3%) 0.5 218 0.0 212 22.3 8.1 18.4 Bal.
Matrix 0.3 3.9 09 0.4 1.2 21.0 51.0 Bal.

1) Numbers 1, 2, and 3 represent the Y —phases located at the different positions in Fig.1
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Fig.2 Fractographs near the crack initiation region of the stress—rupture samples
(a) alloy No.l (b) alloy Na.2
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Fig.3 SEM photographs of the longitudinal section of the stress—rupture sample
(a) alloy No.l (b) alloy No.2
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Fig.4 Number of the surface intergranular cracks with di-
ferent sizes in the space of 5 mm from the fracture
surface of the stress—ruptured samples
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Fig.b A surface intergranular crack in the stress—ruptured
sample of alloy No.2
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Table 3 Chemical compositions (atomic fraction, %) of the matrix and the oxide films on the surface intergranular crack of

alloy No.2 in Fig.5

Al Nb Mo Ti Cr Ni Fe

Matrix 0.6 3.7 0.8 0.2 1.3 21.1 51.2 Bal.

Oxide film 0.5 4.1 0.2 0.9 2.0 35.7 31.9 Bal.
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