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Table 1 Chemical composition of a Ni;Al intermetallic superalloy W /%
Al c Cr w Mo Ti Hf B
8.0 0.08 7.5 1.8 4.09 0.8 0.4 0.014
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Fig. 1 The diagram of a Ni;Al intermetallic superalloy sheet with
different wall thicknesses
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Fig. 2 The diagram of the metal tensile specimen
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Fig. 3 Microstructures of the castings with different wall thicknesses
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Fig. 4 Electron probe scan of 1.5 mm wall thickness casting alloy
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Fig. 5 Electron probe scan results of the casting with 8 mm wall
thickness
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Table 2 Elemental composition (wt.% ) and segregation coefficient &’ of dendrite stem and interdendrite in the alloys with
different wall thicknesses

5iH i 1.5mm i * 3mm i * 5mm * * 8 mm *
c C, c ot c ot c ot
wt%  1.16 0.93 1.19 0.97 1.25 0.95 1.29 0.97
T K 0.80 0.82 0.76 0.75
or wt%  10.24 7.94 9.91 8.02 8.99 8.19 9.28 8.14
K 0.78 0.81 0.91 0.88
HE wt%  3.60 2.23 3.28 2.23 2.77 2.24 2.68 2.25
K 0.62 0.68 0.81 0.84
Al wt%  5.20 4.82 5.45 5.13 5.26 4.96 4.93 5.28
k 0.93 0.94 0.94 1.07
wt%  4.49 3.68 4.37 3.76 4.04 3.72 4.29 3.79
K 0.82 0.86 0.92 0.89
wt.% 1.04 2.56 1.23 2.65 1.15 2.68 1.39 2.69
K 2.47 2.16 2.34 1.94
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Fig. 6 Segregation coefficients of positive segregation elements in the
microstructures of the castings with different wall thicknesses
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Fig. 8 Variation curve of o, with wall thickness
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Table 3 Tensile properties of the alloys with different wall
thicknesses at 1 100 °C

BEJE /mm o,/MPa 1%
15 275 15
3 320 3
5 340 11.0
8 317.5 175
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Fig. 7 Segregation coefficients of negative segregation elements in the
microstructures of the castings with different wall thicknesses
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Fig. 9 Variation curve of J with wall thickness
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Influence of Wall Thickness on Microstructure and Properties of a Ni;Al
Intermetallic Superalloy
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Abstract:

By designing thin plate castings with different wall thicknesses, the influence of different wall thicknesses
on the microstructure and properties of the NijAl superalloy was studied. As the wall thickness increased,
the secondary dendrite wall of the alloy increased, and the segregation of Al, Ti, Hf, Mo, Cr, W and other
elements in the structure changed. The tensile strength and tensile ductility of the alloy significantly increased.
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