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Table 1 Compositions of

tested alloys ( mass fraction, %)

Alloy Ag  Cr Rare earth’ Cu
Cwr 6% Ag 6.0 — — Balance
Cur24% Ag 24.0 — — Balance
Cwr 6% Ag 1% Cr 6.0 1.0 — Balance

Balance

Cor6%Ag1%Cr0.16%RE 6.0 1.0 0.16

* 26% La 16% Nd 8% Pr-Ce

T2 WEAEHAH N LR
Table 2 Thermomechanical treatment

condition of tested alloys

Drawing Draw Sample

f 5 Heat treatment process
stage  ratio, Tl diameter/ mm tp

1 0.4 13.5 450 C, 1 h, air cooling
2 0.8 11.0 400 C, 1 h, air cooling
3 1.4 8.0 380 C, 1 h, air cooling
4 2.2 5.5 360 C, 1 h, air cooling
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Fig. 1 Optical microstructures of as cast alloys
(a) —Cur6%Ag; (b) —Cu24%Ag; (¢) —Cu6%Ag 1% Cr; (d) —Cu-6% Ag 1% Cr0.16%RE
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Fig. 2 SEM microstructures of tested alloys drawn to Tl= 5. 6 in longitudinal section
(a) —Cuwr6%Ag; (b) —Cur24%Ag; (¢) —Cu6%Ag1%Cr; (d) —Cur6%Ag 1% Cr0.16%RE
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Fig. 3 Ultimate tensile strength as function of
draw ratio of tested alloys
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Fig. 4 Electrical conductivity as function of
draw ratio of tested alloys
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Fig.5 Electrical conductivity as function of
ultimate tensile strength of tested alloys
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Effects of alloying elements on microstructure, mechanical and

electrical properties of Cur Ag based alloys

ZHANG Lei, MENG Liang
( College of Materials Science and Chemical Engineering, Zhejiang University, Hangzhou 310027, China)

[ Abstract] The wires of two phase Cur Ag based alloys were obtained by cold drawing combined with intermediate heat treatments
and the effects of alloying additions on microstructure and properties investigated by changing the Ag content and adding Cr or rare
earth elements. With increasing in draw ratio, the tensile strength of the wires increases but the electrical conductivity reduces. When
the Ag content is increased from 6% to 24% , the strength of the wire increases obviously because of the strengthening of more Ag fil-
aments in the alloy after cold drawing. The strength increases significantly if 1% Cr is added to the alloy Cur6% Ag, which is associat-
ed with the strengthening of Cumatrix and the refinement of the Ag filaments by effects of Cr element. Suitable microalloying of the
rare earth elements in Cu-6% Ag-1% Cr alloy further improves the strength and hardly reduces the conductivity, in special, at high

strain level with high strength.

[ Key words] Cu-Ag based alloy; alloying element; microstructure; mechanical property; electrical conductivity
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