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Effects of rare earth additions on compound structure and
as-annealed properties of Cu-12%Ag
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Abstract: Cu-12%Ag and Cu-12%Ag-0.3%RE alloys were manufactured by cold drawing combined with intermediate
heat treatments. The drawn alloys were annealed at different temperatures. The morphology and structure of the
compound particles in Cu-12%Ag-0.3%RE were examined. The changes of the microstructure and properties with
annealing temperature and the effect of rare earth additions were investigated. The results show that the primary Cu-rich
dendrites and eutectic colonies in the alloys evolve into filamentary structure during the drawing deformation. The
filamentary structure changes into recrystallization structure of equiaxed grains during annealing at 500 ‘C. The strength
of the alloy decreases whereas the conductivity increases with increasing annealing temperature. Adding 0.3% rare earth
elements into Cu-12%Ag alloys (Cu, Ag)s(Ce, La) compound particles form and the softening resistance in annealing are
increased at temperatures lower than 300 ‘C, whereas the conductivity are slightly decreased. The compound particles
are hardly deformed during the drawing process and hardly influence the recrystallizaion behavior of the filamentary
structure during the annealing process.
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Fig.1 Microstructure(a) of homogenized Cu-12%Ag- 0.3%RE alloy and TEM image(b) of compound particle in alloy
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Fig.2 SAED patterns with electron-beam incident direction paralleling to [100](a), [001](b) and [211](c) of compound particle in

Cu-12%Ag-0.3%RE alloy
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Fig.3 HRTEM images of compound particle(a) and interface
between compound and Ag-rich phase(b)
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Fig.4 SEM image(a), TEM image(b) and
compound particle(c) for Cu-12%Ag-0.3%RE
alloy at #=7.0

Fig.5 SEM images of Cu-12%Ag annealed at 200 ‘C(a) and 500 ‘C(b), and Cu-12%Ag-0.3%RE annealed at 200 ‘C(c) and
500 C(d)
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Fig.6 oy(a) and decrease rate of a,(b) as function of annealing

temperature for Cu-12%Ag and Cu-12%Ag-0.3%RE alloys

5 &SN AR R, &4 SRR KR
JEM T deggte btz Jeidg T s, 4 400 CJg BTt
FAE (K 7)o RIBKI Cu-12%Ag-0.3%RE &4 5%
b Cu-12%Ag AL 1%ACS). SHUbEE )5,
P I R 2 e AP K, 71 500 CHVbH S 1T
HIHR SR KT G H Y 3%((IACS).

SEIA AR T IR A 4 A0 AR SO AR Hhm] e A ] 53 R P
mibs e AR B B IR, 2R AERE AL T o0 ik Sl SR,
SRR G O, AT A 753G 4 i FEE R B 2% B R
JE BT i B2, FER IR R KN, R A
RPN E ORI R T I R W A e/ A A 4

95

0F o Cu12%Ag
a— Cu-12%Ag-0.3%RE

85

80 r

751

s

Electrical condoctivity (IACS)/%

700 100 200 300 400 500

Annealing temperature/C
B 7 SR T AR AR IR AR AL 2k
Fig.7  Electrical conductivity as function of annealing

temperature for Cu-12%Ag and Cu-12%Ag-0.3%RE alloys
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