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Abstract

The alumina dispersion-strengthened (DS) C15715 Cu alloy fabricated by a powder metallurgy

route was annealed at temperatures ranging from 800°C to 1000°C in the air and in vacuum. The effect of the

annealing on microstructural stability and room-temperature mechanical properties of the alloy was investigated.
The microstructure of the cold rolled DS alloy remained stable until the annealing at 900°C in the air and in vac-
uum. No recrystallization of original grains occurred, but the dislocation density decreased and newly formed sub-

grains were observed. The alloy annealed at 1000°C in the air experienced recrystallization and grain growth took

place, however annealing in vacuum at 1000°C did not cause the microstructural change. The mechanical property

of the alloy was changed slightly with the annealing if the microstructure remained stable. However, the strength

of the specimen that was recrystallized decreased drastically.
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Table 1. Chemical composition of the C15715 DS copper

Copper Aluminum Oxide
wt.% . vol.% wt.% vol.%
99.7 99.3 0.3 0.7.
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Fig. 1. An optical micrograph of the DS (dispersion-
strengthened) C15715 copper alloy annealed at 800°C in
the air (longitudinal plane to the rolling direction).

Fig. 2. An optical micrograph of the DS (dispersion-
strengthened) C15715 copper alloy annealed at 800°C in
vacuum (transverse plane to the rolling direction).
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Fig. 3. Optical micrographs of the DS (dispersion-strength-
ened) C15715 copper alloy annealed at 1000°C in the air
(transverse plane to the rolling direction): (a) macro view,
(b) magnified view of the location marked as A in Fig. 3 (a),
(c) magnified view of the location marked as B in Fig. 3 (a).
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Fig. 4. A TEM micrograph of the as-rolled C15715 DS-
copper alloy showing an elongated grain structure and
dislocation cells.
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Fig. 5. A TEM micrograph of the C15715 DS-copper alloy
annealed at 800°C in vacuum showing the elongated grain
structure as well as subgrains.

wE Alo]

AR WHAM o}dAHA 7} g sl
A=A}, 800°Cel| 2] dxj=lZ A A 7} w3t
HAE AUARE A2 3] Eel o3l oMEAAYE
ol A ARl AE o & ok 800°C AF H
A7149] A F AP Z71e ofzt S8
Aot 1 FF Sffelvt el dAe] A 22
F Aelzt glgdet. 1000°C HH7] FellA 147} E2t
gxe]® Aj#e] TEM ZAARS 13 6] Boloh.
Sre] Farau| nAMEAeA] Helt 2 1000°C A
7] FellA ARl 2abtsl FEE AL o

Fig. 6. A TEM micrograph of the C15715 DS-copper alloy
annealed at 1000°C in the air showing equi-axed recrys-
tallized grains with coarse second phase particles.
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Table 2. Room-temperature tensile properties of the as-rolled and heat-treated C15715 DS copper alloys

Tensile Properties

Heat-Treatment Conditions YS UTS Elongation Strain Hardening
(MPa) (MPa) (%) Exponent
As-Rolled 472 539 9.7 0.06
L 800°C 386 422 17.1 0.08
in air
I 1000°C 183 299 21.6 0.18
Annealed

. 800°C 326 406 16.6 0.08

in vacuum
1000°C 297 390 21.5 0.08
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Fig. 7. SEM fractographs of the tensile-tested C15715 DS-
copper alloy specimen annealed at 800°C in the air (a) and
in vacuum (b).
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Fig. 8. SEM fractographs of the tensile-tested C15715 DS-
copper alloy specimen annealed at 1000°C in the air (a)
and in vacuum (b).
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Fig. 9. Room temperature vickers hardness values of the
C15715 DS-copper alloys annealed under various condi-
tions as a function of distance from a surface.
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