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Table 1 Annealing processing of silver clad copper

composites

Sample No. 1 2 3 4 5 6
Annealing 300 400 500 600 700 750
temperature/'C
Annealing time/min 60 60 60 60 60 60
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Fig.1 Schematic diagram of the test method used to evaluate the

Fracture

interface bonding level of the silver clad copper

bimetallic wire
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Table 2 Reverse bend test until fracture results for Ag clad

Cu bimetallic wires annealed at different
temperatures
Annealing - Ajpient 400 500 600 700
temperature/'C
Number of reversed 3 23 18 9 8
Bends accumulated 3 24 17 9 8
Before failure 3 24 18 8 8
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Fig.2 Microstructure in the interface areas different temperatures
for the Ag clad Cu bimetallic specimens annealed at
different temperatures: (a) 300 C, (b) 400 C, (c) 500 C,
(d) 600 °C, (e) 700 C and (f) 750 C
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Fig.3 SEM microstructure of specimens annealed at 400 ‘C for

60 min
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Fig.4 EDS line scan results of interface of samples annealed at different temperatures: (a) 400 °C, (b) 500 °C, and (c) 600 C
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Fig.5 Fracture surfaces of Ag clad Cu wire annealed at 500 C (a), 600 C (b), and 700 C (c) for 60 min
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Fig.6  Microstructure of dimples for specimens at different

annealing temperatures: (a) 500 C and (b) 700 C

L —=—300 C
g 180 Ag layer Cu layer o 400 C
s —a—500 C
o +— 600 C
— 140} —+—700 C
X —4—750 C
i
w
w
<
B 100 \:
= S
% -
S 60} —
= L o Interface

L L L 1 i L L 1 L

-50 -30 -10 10 30 50
Distance/pm

Bl 7 ST B X ISR A £ AN [ 1R IR T B
Fig.7 Micro-hardness of Ag and Cu near interface of specimens

vs annealing temperature
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Effect of Annealing Temperature on Interface and Mechanical Properties of Silver Clad
Copper Wires

Du Wenjia"?, Xie Ming*?, Pu Cunji*?, Yang Yunfeng"?, Liu Hongjiang"?, Zhang Jiming"?, Chen Yongtai'?,
Liu Manmen™? , Hu Jiegiong"?, Wang Saibei'?
(1. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals, Sino-Platinum Metal Co., Ltd,
Kunming 650106, China)

(2. Key Laboratory of Precious Metal Materials of Yunnan Province, Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Ag/Cu composite wires were prepared by a solid-liquid casting method and drawing. The influence of annealing temperature on
interface and mechanical properties of the Ag/Cu bimetal composite wires was investigated. The Ag/Cu interface was analyzed by scanning
electron microscope and optical microscope to investigate the microstructure, elements distribution and bonding level. The effect of
annealing temperature on diffusion thickness was also analyzed by EDS and line scan. The results show that the width of the diffusion
region along the interface in the both sides increases with higher annealing temperature. Good bonding properties of the interface could be
obtained when the optimal annealing temperature is 400 € ~ 500 <€ and the holding time 60 min.
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