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Fig. 1 Microstructures of the N3 alloys with casting and directionally solidified
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B 297 309 218 44 12 11 109
¢l 483 209 179 37 10 02 64
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Fig. 3 Stress rupture properties of as cast and directionally solidified
N3 alloys
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Fig. 4 Microstructures of the fracture surfaces
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Table 2 Compositions of the phases in the sample 2

determined by EDS RF5EI%
AH Ni Co Cr W Mo Ti Nb Ta

BERM,C 16 143 70 534 13 0 0 0
Wit 168 76 43 508 20 0 3.0 0
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Effects of Directional Solidification on Microstructure and Stress Rupture
Properties of N3 Superalloy

MENG Yu, ZHAO Hui-bin, FENG Wei
(Melting&Casting Center, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract:

The microstructure and stress-rupture properties of N3 superalloy before and after directional solidification at
1100 °C /70 MPa were studied. The results showed that the directional solidification process not only eliminates
the transverse grain boundary, but also eliminated the irregular carbides distributed at it, and delayed the
degradation rate of the alloy microstructure. Compared with the samples after fracture, it is found that the
microstructure degradation of as-cast N3 alloy samples was mainly manifested in the degradation of MC
carbides at grain boundaries and film-like y' . The primary crack occurred at the granular M¢C formed by the
decomposition of grain boundary MC. The directionally solidified sample showed the precipitation of p phase
and the degradation reaction of interdendritic MC, and the primary crack occurred at the chain M,C wrapped
by the film-like y'. As a high W and low Cr superalloy, the stress-rupture life of 1 100 °C /70 MPa after directional
solidification reached 300 h, and the elongation was more than 20%.
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directional solidification; stress rupture property; superalloy
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