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Table 1 Element contents of the N5 superalloy wg/%

C Al Re Mo Hf Co Ta W Cr B Y Ni
0.043 6.27 3.23 2.00 0.22 7.84 6.87 5.41 7.29 0.041 0.007 8 &%
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Fig. 1 N5 twin crystal plate with low angle grain boundary prepared by
the seed crystal method
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Fig. 2 Sampling diagram of the bicrystal property samples with the low
angle grain boundary
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Table 2 Comparison of tensile properties of the N5 alloys
with different low angle grain boundaries at 870 °C

mm A L po,/MPa o,/MPa 1%
5.4 757 985 9.5
9.8 730 967 10
15.8 763 927 2.7
18.4 733 892 5.4
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Fig. 3 Tensile curves of the N5 alloys thread specimen with different phase differences at 870 °C
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Fig. 4 Tensile fracture morphologies of the N5 alloys with different low angle grain boundaries at 870 °C
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Table 3 Endurance properties of the N5 alloy specimens
with different low angle grain boundaries at 750 °C/820 MPa
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9.8 29 2.4 9.7 3.2
15.8 0.2 0.4 1.2 0.5
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Table 4 Endurance properties of the N5 alloys with different
low angle grain boundaries at 1 093 °C/158 MPa
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18.4 2.3 0.1
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Fig. 5 Fracture morphologies of the N5 alloys with different low angle grain boundaries in the threaded samples at 1 093 °C/158 MPa
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Effect of Low Angle Grain Boundaries on Rupture Properties of Single
Crystal Superalloy N5
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Abstract:

The second generation N5 single crystal superalloy was studied. The N5 alloy twin plates containing 5.4°, 9.8°,
15.8° and 18.4° low angle grain boundaries were prepared by seed crystal method using HRS technology. The
standard samples prepared from N5 alloy twin plates with different low angle grain boundaries were tested for
tensile properties at 870 °C , transverse rupture properties at 750 °C /820 MPa and 1 093 °C /158 MPa, and
the fracture morphology was analyzed by means of scanning electron microscope. The results showed that
with the increase of the orientation difference of low angle grain boundary, the tensile properties of the N5
alloy gradually became worse, the plasticity gradually decreased, the yield phenomenon of the alloy gradually
disappeared, and the strain hardening phenomenon of the alloy gradually weakened. In addition, with the
increase of the low angle grain boundary orientation difference, the stress rupture property and elongation of
the N5 alloy decreased.
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single crystal superalloy; N5; low angle grain boundary; rupture performance
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