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Synthesis and Performances Study of New Ag-Graphene Electrical Contact Material
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Abstract: A new type of graphene reinforced silver-based electrical contact material (Ag-G) was produced
by chemical coating and powder metallurgy method, and its microstructure, processing property and
physical performance were investigated. The experimental results reveal that Ag-G material has high
relative density and uniform structure, and its tensile strength and elongation reach 128 MPa and 12.1%,
respectively. Under the electrical contact condition of DC25 V/15 A and resistance load, compared with
convenient graphite reinforced silver-based electrical contact material (Ag-C), the weight loss, arc
parameters and contact resistance of Ag-G material are lower than that of Ag-C material, and the service
life of the new material is 2.5 times as long as that of the Ag-C material. Due to the superior processing
property and electrical contact performance, Ag-G may be substitute for Ag-C as a new electrical contact
material.
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Fig.1 SEM image of graphene sheets (a) and Ag-G composite powder (b) by chemical coating
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Fig.2 Photo of Ag-G wire
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Tab.1 Parameters of electrical contact test

e SR BAEJUN Al AR /mm
DC25V/15A [HE A 0.6~0.8 1.00

2 ZR5hR

2.1 ARV SRR

3HHT Ag-G 5 Ag-C ZMHE# 1 SEM &
Fs 2 BRI IR A TR SR A
o, R ILBH ) A R LR . Ag-G MR
M R, Ag-C HL AR R B R i 2R 2%
W, BABIEER S SRR A BE N, £ 2 5IH
T Ag-G 5 Ag-C MM B BRI 25 R o

B3 Ag-G(a)55 Ag-C (b)BAlkH#} SEM A
Fig.3 SEM images of Ag-G (a) and Ag-C (b) electrical contact material
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Tab.2 Physical properties of Ag-G and Ag-C material
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Fig.4 Relationship between tensile strength and deformation
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Fig.5 Relationship between elongation and deformation
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Tab.3 Mass change of the contacts over 30000 times breaks
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Fig.6 Arc erosion surfaces of Ag-G contact (a, b) and Ag-G contact (c, d)
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Tab.4 Average value of arc feature and service life of the contacts
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