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Table 1 Chemical compositions of the Ni;Al alloys
with different B contents W /%

jriv =3 B Cr Al C w Mo Ti Hf

1# 00087 75 800 008 18 409 08 0.4
2# 0012 75 800 0.08 18 409 08 0.4
3 0021 75 800 008 18 409 08 0.4
4# 0032 75 800 008 18 409 08 0.4
5# 003 75 800 008 18 409 08 0.4
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Fig. 1 Shape of the test bar
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Fig. 2 Dimensions of the test bars
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Fig. 3 Microstructures of the Ni,Al alloys with different B contents
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Fig. 4 Effect of different B contents on eutectic phase content of a
NizAl-based superalloy
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Table 2 Tensile properties of the alloys with different B
contents at 1 100 C
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Table 3 Stress rupture properties of the alloys with
different B contents at 1 050 °C/100 MPa

B ht/% t/h 1% 1%
0.008 7 405 5.8 9.4
0.012 43.2 48 9.0
0.021 54.8 5.5 6.72
0.032 435 8.9 14.6
0.035 35.3 8.9 12
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Table 4 Stress rupture properties of the alloys with
different B contents at 1 100 “C/60 MPa

B /% J,/MPa 0y,/MPa ol% 1% BE /% 7/h ol% Y%
0.008 7 337.5 252.5 16.0 27.8 0.008 7 55.45 3.45 6.3
0.012 3375 242.5 20.5 32.8 0.012 73.05 3.7 6.05
0.021 320.0 2375 145 20.0 0.021 54.6 3.7 6.7
0.032 320.0 227.5 14.0 20.5 0.032 54.6 4.9 10
0.035 3225 225.0 17.3 26.8 0.035 59.1 4.9 11
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Fig. 5 Variation curves of tensile properties of the alloys with different
B contents at 1 100 C

0.005 0,(:110 0,(;I5 0.620 0.625 l].l]l30 0,0I35
Bt & hit/we. %
El6 &£7E1 050 °C/100 MPafJiE A AL
Fig. 6 Variation curves of stress rupture properties of the alloys
at 1 050 °C/100 MPa
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Research on the Influence of B Content on Microstructure and Properties
of a Ni;Al Based Superalloy
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Abstract:

NizAl based superalloy has excellent high temperature properties such as high creep strength, corrosion
resistance and oxidation resistance.As a multi-component intermetallic compound, the change of alloy
composition will directly affect the performance of the NiAl-based superalloy.In order to optimize the alloy
composition and obtain the best alloy properties, the effect of the content of grain boundary strengthening
element B on the microstructure and properties of the NizAl-based superalloy was studied.The results showed
that the rupture time and plasticity of the alloy were increased by reasonably controlling the content of the B
element.When the content of the B was between 0.012% and 0.021%, the tensile properties and the durability
properties of the alloy at 1 100 °C and 1 050 °C /100 MPa and 1 100 °C /60 MPa were the best.
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