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ABSTRACT The microstructure of bulk nanocrystalline NiAl {(NC-NiAl} synthesized by mechanical
alloying (MA) and hot pressing has been revealed by high-resolution electronic microscopy (HREM)
and the energy dispersive X-ray spectroscopy (EDS) analysis. Results show that the second phase
particles, Al;O4, formed during MA distribute within NiAl grains or at the boundaries of NiAl, which
contributes to inhibiting the grain growth. In addition, disordered regions between NiAl grains have
also been observed, which also contributes to inhibiting the grain growth.
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Fig.1 TEM morphologies showing the distribution of dispersoid with brighter contrast within NiAl grain {(a} and
along NiAl boundaries (b. c)
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Fig.2 Typical EDS from dispersoid with brighter contrast (a), NiAl matrix [b) and NiAl/NiAl grain boundary (c}
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Teble 1 Atomic ratic of elements in EDS, as shown in Fig.2

[atomic fraction,%)

Ni Al 8] Fe Ar
Fig.2a 2,80 58.77 3115 0.08 1.20
Fig.2b 50,30 42.18 6.02 1.26 0.25
Fig.2c 51.39 42,73 3.53 1.83 0.43
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Fig.3 HREM image corresponding to Fig.1b, showing that AloOa distributes at NiAl/NiAl boundariea

B4 [ Lo &AL A e, EHEH—ERTRRM AlLOs/

Fig.4 Corresponding HREM image of the arrowed region in Fig.le. showing AlsQ3/NiAl interface with certain

orientation relationship
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Fig.5 Morphology (a). EDF (b) and HREM image {c) showing one NiAl grain and nancsized NiAl particles shown

by arrows and disordered zones distributing between these nanoparticles
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