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Study the Influence of Rare Earth Elements on Microstructure and Property of AgCuNi Alloy
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Abstract: Ag-Cu-Ni alloys are mainly used in DC micromotor as the commutator materials. The influence
of La and Ce on the structure and properties of Ag-4Cu-0.5Ni alloy was studied by means of
metallographic microscope (OM), scanning electron microscopy (SEM), microhardness tester, tension
tester and vacuum melting. The results show that the addition of mixed rare earth elements can refine the
microstructures and spheroidize the second phase of the alloys, resulting in fine grain strengthening and
dispersion strengthening. The hardness, strength and friction and wear properties of the alloys are further
improved, which is helpful to improve the wear resistance of the alloys.
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Tab.1 Mass fraction of AgCuNi and AgCuNiRE alloy /%
EELK Ag Cu Ni RE
AgCuNi RE 4.5 0.3

AgCuNiRE R E 42 0.3 0.4
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Fig.1 As-cast structure of AgCuNi (a)and AgCuNiRE alloy (b)

(b)

B2 AgCuNi/Cu(a)fll AgCuNiRE/Cu(b)E & H4&MHER
Fig.2 Metallographic image of AgCuNi/Cu (a) and AgCuNiRE/Cu (b) composite
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Tab.2 Main performance comparison of AgCuNi and

AgCuNiRE alloy

. AgCuNi AgCuNiRE
i WaE s WA Kh
ZE/(g/em®) 10.15 — 10.22 —
4 1/ °C 1068 - 1052 —
e CAEFE(HVO0.1) 125 78 145 88
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FEAHE/% 6.1 13 32 11

IR /(uQ-cm)  2.25 2.05 3.51 3.12
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Fig.3 Effect of rare earth elements on friction resistance of

AgCuNi alloy
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