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ABSTRACT

Transmission electron microscopy(TEM) investigation on the phase decomposition of B2-ordered
(Ni.Co)Al supersaturated with Ni and Co has revealed the precipitation of (Ni,Co)2Al which has not
been expected from the reported equilibrium phase diagram. The (Ni,Co)2Al phase has a hexagonal
struture and takes a rod-like shape with the long axis of the rod parallel to the {111) directions of the
B2 matrix. By aging at temperatures below 873 K, a long period Superlattice Structure appears in the
hexagonal (Ni,Co};Al Phase. The orientation relationship between the (Ni,Co).Al Precipitates and the
B2-(Ni.Co)Al matrix is found to be(0001)r // (111)s and (1210)p // (110)., Where the suffix p and
B2 denote the (Ni,Co),Al precipitate and the B2-(Ni,Co)Al matrix, respectively. (Ni,Co)Al hardens
appreciably by the fine precipitation of the (Ni,Co).Al phase. Energy dispersive spectroscopy was used
to analyze the compositions of each phase formed in B2-(Ni,Co)Al.
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~ Fig. 1 Partial isothermal section of Ni-Al-Co system.
Phase areas at 1173 K and 1573 K are superimposed®.

Table 1 Nominal Alloy Compositions

Designation Ni Co Phase state
1gna mol% | mass% | mol% | mass% mol% | mass% at 1563K
(AINi36Al1-40Co 24.00 29.74 36.00 20.50 40.00 49.76 (Ni,Co)Al
(B)Ni32A1-44Co 24.00 28.95 32.00 17.75 44.00 53.30 (Ni,Co)Al
(C)Ni30Al-46Co 24.00 28.59 30.00 16.42 46.00 54.99 (Ni,Co)Al
(D)Ni26A1-50Co 24.00 27.86 26.00 13.87 50.00 58.27 (Ni,Co)Al+ (Ni,Co)
(E)Ni10Al-66Co 24.00 25.30 10.00 4.85 66.00 69.85 (Ni,Co)
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Fig. 2 Variation of (a) hardness of 24Ni30Al-46Co and
(b) compressive yield strength of 24Ni26A1-50Co by aging at 873~ 1073K
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Fig.S (a)Transmission electron micrograph and (b)corresponding SAED pattern taken from
(110) lattice direction of as—quenched 24Ni30Al-46Co after solution annealing at 1563

K for 180 ks (50 h).

Fig. 4 (2)Bright field and (b) dark field images of precipitates in 24Ni30A1-46Co aged at 973
K for 3.6 ks (1 h) with corresponding SAED patterns taken from (110] lattice direction
of the B2-(Ni,Co)Al matrix.
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Fig. 5 Transmission electron micrograph on the
B2-(Ni,Co)Al phase of 24Ni26A1-50Co
aged at 873 K for (a) 3.6 ks (1 h) and (b)
108ks (30h), respectively, with correspon-
ding SAED patterns taken from (110]
lattice direction of the B2-(Ni,Co)Al
matrix.
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Fig. 6 Transmission electron micrograph on the
a-(Ni,Co)phase of 24Ni26A1-50Co aged at
1073 K for 1.08 Ms (300 h) showing (a)
stacking faults, and (b)the precipitation of
7Y particles.
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Fig. 8 (a), (c) and (e) Selected area electron
diffraction (SAED) patterns taken from
the (100], {110) and (111] directions of
(Ni,Co)Al matrix in 24Ni30Al-46Co
aged at 973 K for 1.08 Ms (300 h),
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Fig. 9 (a) Crystal structure, (b) reciprocal lattice
and (c) 21.0 cross section of the reciprocal
lattice of hexagonal (Ni,Co)2Al precipitate,
and (d) crystal structure, (e) reciprocal
lattice and (f) 110 cross section of the
reciprocal lattice of cubic (Ni,Co)Al matrix.
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Fig. 10 (a) Bright field image, (b) dark field
image taken by 1/3 1/3 2/3 reflection and
(c) dark field image taken by 1/3 1/3 4/3
reflection in 24Ni30A1-46Co aged at 973
K for 1.08 Ms (300h) with corresponding
SAED pattern taken from (110) lattice
direction of the B2-(Ni,Co)Al matrix.
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Fig. 11 EDS spectra from (a) B2-(Ni,Co)Al matrix
and (b) hexagonal (Ni,Co),Al precipitate.
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Fig. 12 (a) Bright field image and (b)
corresponding SAED pattern taken
from (110) lattice direction of the B2-
(Ni,Co)Al matrix in 24Ni30A1-46Co
aged at 1273K for 360 ks (100 h).
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Fig. 13 (a) Bright field and (b) dark field images
of precipitates in 24Ni30Al-46Co aged at
873 K for 3.6 ks (1h) with corresponding
SAED pattern taken from (110) lattice
direction of the B2-(Ni,Co)Al matrix.
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Fig. 14 (a), (c) and (e) Selected area electron
diffraction (SAED) patterns taken from
the (001], (110} and (111)] directions of
(Ni,Co)Al matrix in 24Ni30A1-46Co aged
at 873K for 108ks (30h), respectively. (b)
{(d) and (f) corresponding key diagrams.
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Fig. 15 Dark field images taken by using (a) 1/3
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reciprocal lattice of hexagonal (Ni,Co).Al
with long period superlattice.
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