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Fig. 1 Central region microstructures of Ni-50%Sc alloy by

rapidly solidified in water cooled copper mold with d 8 mm
diameter: (a) Dendrites microstructure; (b) Eutectic microstructure

between dendrites
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Fig. 2 XRD pattern of Ni-50%Sc alloy by rapidly solidified

in water cooled copper mold
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Fig. 3 EDS patterns of Ni-50%Sc alloy by rapidly solidified
in water cooled copper mold: (a) EDS results of primary phase;

(b) EDS results of eutectic microstructure
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Fig. 4 Crack formation after compression test
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Fig. 5 Cell models of NiSc (a) and Ni,Sc (b) intermetallics
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Table 1 Equilibrium lattice constants and total energy of NiSc and Ni,Sc

Calculate value

Reference value

Compound E/eV
alA b/A c/A alA b/A c/A
NiSc 3.171 3.171 3.171 3.176 3.176 3.176 —2632.754
Ni,Sc 6.926 6.926 6.926 7.041 7.041 7.041 —7975.661
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Table 3 Calculated elastic constants of B2-NiSc and Ni,Sc

intermetallics
Compound Cy Ci, Cy
NiSc 153.88 73.22 4535
Ni,Sc 87.91 24.05 37.61

F 4 NiSc Ml Ni,Sc &J@ M-S MBI UI . AR,
FPERTE SR L
Table 4 Shear modulus, bulk modolus, elastic modulus and

Poisson’s ratios of NiSc and Ni,Sc intermetallics

Compound G B E %
NiSc 43.27 100.11 113.46 0.31
Ni,Sc 35.22 4533 83.92 0.19
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Ductility of near rapidly solidified Ni-50%Sc intermetallics

YUAN Zhi-peng, CUI Hong-bao, CHEN Hao, CHANG Ya-tao, GUO Xue-feng

(School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Ni-50%Sc alloy was prepared with a vacuum arc smelting and water cooled copper mold suction-casting
machine. XRD was used to identify phase microstructural components, and the composition of each phase was analyzed
with EDS. The ductility of intermetallics was studied. The results show that the solidification structure is B2-NiScpimary
and (Ni;Sct+NiSc)eyeciic, and the eutectic is distributed between the grain boundaries and dendrite arms. The NipSceyectic
and grain boundary connected with Ni,Sceyecic are the nucleation region of the crack among force chain of B2, imary-grain
boundary-Ni;Sceyectic-grain boundary,-B2eyectic-NizSCeutectic-grain boundarys-B2,imary. NiSc plasticity is better than Ni,Sc
by using the first-principles plane-wave pseudo-potential method based on density functional theory. Intermetallic NiSc
with B2-structure is a ductile phase, which experiences large deformation under external force.

Key words: intermetallic compound,; first-principles; B2-NiScprimary; (NizSc+NiS¢)eyeciic; crack nucleation
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