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Abstract In this study, the effect of the microstructural evolution on the electrical conductivity of Cu-Ag
microcomposite was investigated. The nature of interfaces between silver filaments and Cu matrix may have pro-
nounced effects on the physical properties of Cu- Ag filamentary microcomposites, little is known about these interfac-
es. In heavily drawn Cu- Ag filamentary microcomposites, the microstructure is too fine and the interfacial area is too
large to maintain a stable internal dislocation structure because of closely spaced filaments. Rather, most dislocations
are thought to be gradually absorbed at the interfaces as the draw ratio increases. The mechanical and electrical prop-
erties of Cu-Ag filamentary microcomposites wires were also examined and correlated with the microstructural
change caused by thermomechanical treatments. The study on the electrical conductivity combined with
microstructural analyses indicates that electron scattering at Cu-Ag interfaces makes the major contribution to
resistivity in Cu- Ag filamentary microcomposites and the rapid increase of the electrical conductivity at high anneal-
ing temperatures is mainly caused by the dissolution and coarsening of silver filaments. The relatively low ratio of the
resistivites at 295K and 77K(0 sk /0 7x) in as-drawn Cu- Ag microcomposites can also be explained by the contribution
of the interface scattering.
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Fig. 1. The general microstructural feature of (a) the longitudinal and (b) the transverse section of as- drawn Cu- Ag wires.
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Fig. 2. As-drawn Cu- Ag TEM micrographs showing (a) a region with widely spaced Ag filaments and dislocations running approxi-
mately perpendicular to Ag filament : and (b) a typical region with closely spaced Ag filaments.
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Fig. 4. (a) The longitudinal section of Cu- Ag following a one hour heat treatment at 100°C (b) A high magnification micrograph of

the region containing fine Ag filaments and twin bands.
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Fig. 5. (a) TEM micrograph showing the initial stage of recrystallization in Cu- Ag heat treated at 300°C ; (b) Some of Ag filaments

sphroidized and the spacing between Ag filamets increased.
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Fig. 6. (a) The general microstructure of the longitudinal sections of Cu- Ag wires heat treated at 400°C. Most regions containing Ag
filaments were replaced by newly recrystallized grains ; (b) Filament coarsening in an unrecrystallized region

g4} Ag Tatde o] AlA AL #FY & o}
=g 28 6(a) = AsA MY ASAM Ag LelE
dgdo] AR o} S BAFI ek mufgellA] FF
g A} 400°CollAE FepRe o] FASREE ofz}t 2o
371 Aot & 5 Aok

32 74 - MM £

27 7L 79X X0 9E Hu A Ee} dAl
9] HIE BeF 7 Qo A=Y A 300C =7
A& eF 9Q00MPaE XI5t 300°C ool A F43 24
g} @74 )22 Ze 100°C 200ColA A7)
e A ARE oFt Zrlek3 AAlge] FA3] Fadtt
= Aot} olg} o] AAFo] Ade= IS Hall-
Petch 743 7177} 2 73} 7192 &Fvlg &= '7
Az 2. 23 7o) Jelhd wie} 2Ee] 100°C2 200
CollA 22128 Cu-Ag TN dAo] 2 AL
QA7 =7} ekt FNRE AR E FEe] glE el ¥y
zc}, 2o Hong# Hill"e Cu-Ag vlAIZgA 5} 7
T 25 BzetRA] ¢ AhE A W E el 3] Z
APty Bastgled], o]= Cu-Ag vlAl 23z e) 7
3} 7|77} A TR o7t Ao ohm Ag FAET} 7
g e ES AR

128 8¢ Cu-Ag AAY dx8 L5 g A==

1200 r . . T 16
d1a
1000 |-
[ ] a -
/ ———
" \ . H12
a
800 - — é
o 10
g . £
= =
= [
3 600 |- / 189
= o
=1 L] 1 O
46
400 |
-4
L)
200
42
0 L 1 1 L o
0 100 200 300 400 500
TEMPERATURE("C)

Fig. 7. The variation in U.T.S.(represented by closed squares)
and the ductility (represented by closed circles) of Cu- Ag fila-
mentary microcemposites as a function of heat treatment tem-
perature.
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Fig. 8. The Variation in the electrical conductivity (represented
by open circles) and the resistivity ratios, p:ex/07x, {represent-
ed by open squares) of Cu-Ag filamentary microcomposites as
a function of heat treatment temperature.
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Fig. 9. The U.T.S. and the conductivity of Cu-24 wt % Ag
microcomposites versus reduction in area. Data of Sakai et al.”
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