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Shape and Dispersion of Co-precipitates in Cu-matrix

Syo MATSUMURA, Masumitsu TOYOHARA,
Yoshitsugu TOMOKIYO, Kensuke OKI
and Tetsuo EGUCHI

The structure of aged Cu-Co alloys was studied through transmission electron mi-
croscopy and theoretical calculations based on the linear continuum elasticity. The elec-
tron diffraction patterns of Cu-1wt% Co and Cu-3wt% Co alloys in the early stage of
aging bore the sets of satellites or shoulders along <100)> directions flanking the matrix
reflections. The satellites and shoulders moved towards the matrix spots with the
progress of aging. The arrays of precipitates aligning along <100 directions were ob-
served in the bright-field images. The calculations of interaction energy between pairs
of particles implied that the particles in Cu-matrix have a tendency to align along the
100> directions at separations just greater than the touching distance of the particles.
The estimation of self-energy of particles suggested that a spherical shape is more stable
than cuboidal one when the volume of the particle is small and vice versa when the
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particle becomes large. In the specimens aged for long duration, some image contrasts
characteristic of cuboidal particles were observed among spherical particles.
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Fig. 1. A selected area diffraction pattern,
g=200, of a Cu-3 wt% Co alloy
aged for 15 min at 600°C.
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Fig. 2. Change of the intensity profile
along [100] direction in the vicinity
of the 400 fundamental reflection
with aging time for the Cu-3wt%
Co alloy aged at 450°C.
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Change of the intensity profile
along [100] direction in the vicinity
of the 220 fundamental reflection
with aging time for the Cu-lwt%
Co alloy aged at 500°C.
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Bright’-ﬁeld micrographs under [001] incidence of a Cu-3wt% Co alloy

aged at 600°C for 15 min (a), 45 min (b), 2.5h (¢) and 50h (d).
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Fig. 5. Bright-field micrographs under [001] incidence of a Cu-
1wt% Co alloy aged at 600°C for 15 min (a), 1h (b), 10h

(¢) and 100 h (d).
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Fig. 6. Variation of the energy ratio E(V,
V)/E(2V), with the particle size.
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Fig. 7. Variation of the energy ratio E¢
(V)/Es(V), with the particle size.

Fig. 8. A bright-field image under high
order reflection of a Cu-3wt% Co
alloy aged at 700°C for 10 h.
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