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Electrical Contact behaviors of Silver-based Composites
Reinforced with Different Carbonaceous Phases
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(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Silver-based composites reinforced with 3% graphite, carbon nanotube or graphene were
fabricated by powder metallurgy process. Their microstructures and physical properties were characterized
by SEM. The arc erosion of the composite contact materials was tested under DC resistance load, and the
effects of different carbonaceous phases on arc characteristics, material transfer and net mass loss were
investigated by various methods. The results indicate that the silver-carbon nanotube composite has the
best relative density, hardness and tensile strength, and that the silver-graphene composite has the best
electrical conductivity. The material transfer method of all composite contacts is a cathode-to-anode
transfer. The silver-graphene composite has the best electrical contact performance: the shortest arcing
time, the lowest arcing energy, and the least material transfer and net mass loss under the same electrical
contact parameters.
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Fig.2 Microstructures of the composites
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Tab.1 Physical properties of the composites
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Fig.3 Mass change of anode and cathode for

the composites after electrical contact test

HiP 3 mr . BEA LR e B U,
A MRLBR AR fid Sk AN B4 B T [ M i Sk AN W g
MORHEERS AN, AR RS 7 s 9 A R B
PR, HLAR-AT 5805 5 G MR B fi Sk 1) 4 5 5 A
BRI AR A Sk PO s e B G, SRR SR AR UM R 72
RE T o AR FL VRS (0 PSD R AL i AR Ik £
SRR R A A I BRI AR AR R B Ak
[ IR A%, T OAH R T S SR ARk H I R ) B AR
B0, WAMRMEE R R, BRI SRR S 54
L AR LR Dy g Jm AR R k. S8k, il Skobs
BHER AR -BH AR Z 18] AR A, 3B A T o R4
FE(K 4), HEEEBRAE ARG, fil sk 57 R e
I Sk AE A R AR T, T IR R
M-I AR, Ak AR I R A A IR

WR-A B E M ELRAT RIS 86%IACS 1 3L,
R BIGHIAINA 2 ™ S AR R VR RE .
2.3 EEMRE R iihikee

EE MRk 32 21 TR R, i T PR B
Hefih Sk 52 21 F) L I\ B B K/ IR B BE AN [ 2
SIRAZ PRI ANTR], T B AN FH B B AR A Sk 55 T
PEAAGRE, T I i B AR A A
JIT LA i Sk A2 308 Wy P B R T B AR B R Sl s TR A
MR B R . 183 B oh itk 65 R &4
HSRBR AT A AR i Sk O s AR A s & 4 D i i
Ja A PRI AR AN BIRR Al Sk (B R e iAE s B S N
ANTEI B S5 AR 8 SR R I 2SRRI RIS TR BB #R A
et Zl; B 6 JuMRINRE R BE HRAE A AL
ek B 7 ER-f SR R A AR AN Bk i
10000 7y r e Ja fi Sk R T T30 -

—o— A7 5
P e SRR
—x— R R

01 2 3 45 6 7 8 9 101
PRAE V10’
4 s A A AP Sk I PR
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contacts after electrical contact test
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