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New type of silver-free contact material

XIE Jian-quan, XIE Zhirhua, HUANG He ping
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: A new type of silver-free contact material was prepared by P/ M technology. The properties of the material,
such as density, hardness, resistivity, arc resistance and temperature characteristics, are all similar to those of the silver
oxidization contact materials. The relative density and resistivity of the silver-free contact material are similar to those of
the silver oxidization contact material, but the hardness of the silver-free contact material is higher than that of the silver
oxidization contact material. T he results of the temperaturerise test and the turn-on and turrr off ability indicate that this
new material can replace silver oxidization contact materials in many applications such as in electric locomotive. The results

show that the materials relative density is more than 98%, the hardness(HB) is larger than 950 MPa, and the electric

resistivity less than 2. 78 HQ*cm.
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Influence of sintering temperature
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Influence of sintering time on material

Table 1

properties at sintering temperature of 960 C

Sintering Resistivity/ Hardness/ Density/
time/ h (HQeem™ 1) MPa (g*cm™ )
1.0 3.04 1 005 9.09
1.5 2.78 1 060 9.19
2.0 3.12 1033 9.15
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Influence of sintering time on material

Table 2

properties at sintering temperature of 1 000 C

Sintering Resistivity/ Hardness/ Density/
time/ h (HQeem™ 1) M Pa (g*em™?)
1.0 2. 88 998 9.12
1.5 2. 85 1024 9.15
2.0 2.93 974 9.14
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Table 3 Properties of new type of
silver-free contact material and

silver-oxidization contact material

A abeic] Relative Hardness/ Resistivity/

density/ % MPa (BQeem™ b
AgZn01g 296 >730 <2.70
AgCuO1o 296 2670 <2.50
AgSnOyo 296 >730 <2.70
AgCdOyo >97 2690 <2.40
AgWCirCs 296 2650 <3.40
New type of >98 >1 060 <2.78

silver-free contact
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Table 4

Comparison of silver-free contacts with Ag-ZnO contacts

Item T echnical parameter No. 1 No.2 No. 1 No. 2

DC 1 000 A, temperature rise

for static contact less than 75 K

Main contact temperature rise

DC 1 000 A, temperature rise

for motion contact less than 75 K

Rated turmron and turrr off
ability for pure resistance

Rated turmron and turrr off
ability for inductivity

Critical turmron and turrr off
ability for pure resistance

Critical turmron and turmr off
ability for inductivity

Ultimate turmon and
turmr off ability

1650V, 1100 A, 0 ms, arc time
of 180 times less than 150 ms

450V, 2000 A, 15 ms, arc time
of 180 times less than 150 ms

1800V, 50 A, 15 ms, arc time
of 3 times less than 400 ms

1800V, 50 A, 15 ms arc time
of 3 times less than 400 ms

1800V, 1000 A, 15 ms, arc time
of 3 times less than 150 ms

65.7K 67.3 K 60.8 K 60.3 K

65.8 K 64.3 K 58.2K 56.4 K

14.5ms 15.1ms 10.2ms 12.6 ms
37.3ms  31.6ms 28.6ms 29.2ms
99.7ms 94.4ms 79.3ms 87.8 ms
126.0 ms 128.3ms 93.5ms 146.2 ms
43.0ms 50.0ms 49.2ms 45.1ms
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Fig. 4 Mierostructure of new type of
silver-free contact material
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