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Effect of Copper-base Master Alloy Contain Indium on the Properties of 925 Silver
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(State Key Laboratory of Adbanced Brazing Filler Metals and Technology,
Zhengzhou Research Institute of Mechanical Engineering Co. Ltd., Zhengzhou 450001, China)

Abstract: The copper-based master alloy for precision casting was prepared by adding indium in mass
fraction of 2% and 4%. 925 silver jewelry alloy was manufactured by using the lost wax casting process,
and then was tested for its physical property and microstructure. The results show that the addition of
indium will lower the melting point of 925 silver alloy and narrow the temperature difference between
liquid and solid phase lines and increase the fluidity. Traces of indium play a role in metamorphism of 925
silver alloy, and will refine the grain structure, promot the formation of primary dendrites. The tensile
strength and micro-hardness are improved slightly by using the copper-based master alloy added with
indium element and the dendrite is wrapped by high indium-phase circle. If the indium content in master
alloy is increased to 4%, the dendrite bottom will contract, producing a free twinning structure.
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Tab.2 Physical properties of three kinds of 925 silver

Tab.1 Components of the copper-based master alloys 1% . VR AH iR PrsE R
fi5 o(Cu) w(Zn) @(Sn) w(n) «©(RE) s 2k/C /mm J£/MPa (HVy)
ZJ-310 KR 30 1 0 2 Ag-7J310  895~938 85 190 80
ZJ-310a KR 30 1 2 2 Ag-ZJ310a  888~930 87 194 82
Z7J-310b KR 30 1 4 2 Ag-7ZJ310b  881~920 94 205 83
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(a). Ag-ZJ310; (b). Ag-ZJ310a; (c). Ag-ZI310b
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Fig.1 Metallographic of three kinds of 925 silver
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Tab.3 Component results of energy spectrum analysis at each
point in Fig.2 1%
S w(Ag) ©(Cu) o(@n) o(Sn) w(n) ©(RE)

1 92.94 3.96 1.97 0.55  0.18 0.40
92.47 3.85 1.77 0.89 045 0.57
92.89 3.80 1.75 0.74 037 0.45
92.96 4.22 2.05 0.51 021 0.35
92.41 3.57 1.62 0.85 094 0.61
92.57 3.86 1.63 0.75  0.66 0.53
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Fig.2 Backscattered electron micrograph of 925 silver
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