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ABSTRACT The effect of phosphorus on microstructure and stress—rupture property of a cast
nickel-based superalloy has been studied. The results show that the stress-rupture lives and elongations
at 950 T under the stress of 235 MPa and 206 MPa were improved with the increase of phosphorus
comtent, The stress-rupture life attains a peak value when phosphorus content (mass fraction) is
0.017%; phosphide precipitated at the front of (y + ') eutectic when the phosphorus content of the
experimental alloy exceeded 0.017%. It has been proposed that the beneficial effect of phosphorus is
related to the increase of grain boundary strength because of the segregation of phosphorus to the
interdendritic region and grain boundary. which can inhibit the diffusion along grain boundary.
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Fig.4 Fractographs of stress-rupture specimens with dif-
ferent P contents
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Fig.6 Crack morphology of the longitudinal section of

the stress—rupture specimen of the primary alloy
with 0.001% P
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