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Material Transfer and Wear of Silver Alloy Contacts
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Material transfer of electric contacts shows polarity in direct
current circuit. In case of the coarse transfer, the polarity tendency
changes depending on the load conditions, and the contact generally
has the transfer tendency of “from cathode to anode”. The properties
of contacts in air on Ag-W alloys and Ag-Ni alloys are investigated,
and the following interesting characteristics are found: Ag-W
contacts show material transfer from anode to cathode, while Ag-Ni
contacts from cathode to anode.

The ratio of the amount of transfer to that of wear decreases with
increasing inductance of Ag-W contacts, but it is roughly constant
on Ag-Ni contacts. The amount of wear increases with increasing
inductance on Ag-W and Ag-Ni contact.

The surface features of the contact members are roughed almost
over the contact surface in the circuit conditions of high voltage and

large current. However, in other circuit conditions small concentrated
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parts of roughed surfaces appear.
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Fig. 1 Inductive circuit with arc.
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Fig. 3 The circuit of Arc duration
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Table 1 The ratio of the amount of transfer to wear
Volt. ‘ material Ag-W Ag-Ni 75
amp. inductance W:30% | W:S0% | Wit | Ni:5% | Ni:20% | Ni:40%
No.1) 25 0.85 065 | 08 | 08 | 0.8 0.40
Voot No. 2) 55 0.76 0.50 | 0.81 0.92 0.88 0.92
No. 3 117 | 0.4 0.2 0.33 0.97 0.99 0.89
I:5 No. 4) 170 0.18 0.42 0.20 | 0.76 0.80 0.76
No. 5) 200 0.20 0.42 0.37 0.83 0.91 0.94
Vo No. 1) 25 0.54 0.44 0.19 0.98 0.13 0.81
I:3 No. 5) 200 0.4 0.43 0.19 0.9¢ | 0.57 0.86
Vot No.1; 25 0.33 0.40 0.09 0.97 0.72 0.98
I:1 No. 5) 200 0.71 0.31 0.97 0.97 0.92 0.95
V48 No. 1) 25 0.73 [ 0.93 0.88 0.98 0.87 0.89
I:5 No. 5) 200 0.29 | 0.87 0.68 0.79 0.8 | 0.84
v:12 No. 1) 25 0.95 0.39 0.26 0.70 0.70 0.89
I:5 No. 5) 200 0.27 0.35 0.65 0.87 0.85 0.55
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Table 2 (a) Relative change of the wear with inductance

V:24V, 1:5A
material Ag-W Ag-Ni
inductance w809 \ W : 509 W:70% Ni :5% Ni : 20% Ni : 40%
No. 1: 25 1.00 1.00 1.00 1.00 1.00 1.00
No. 2: 55 1.01 1.65 0.84 1.52 2.15 1.22
No. 3:117 4.04 1.90 1.76 1.01 3.21 2.14
No. 4:170 3.0 1.83 1.62 2.04 3.32 2.20
No. 5: 200 3.84 | 1.81 1.70 2.30 2.75 1.58
Table 2 (b) Relative change of the wear with composition of alloy
V:24V, 1:5A4
material Ag-W Ag-Ni
inductance W:30% | W:50% W 70% Ni :5% Ni:20% | Ni:d0%
No.1: 25 1.00 0.14 0.13 1.00 0.55 0.48
No. 2: 55 1.00 0.26 0.12 1.00 0.78 0.39
No. 3:117 1.00 0.14 0.12 1.00 0.93 0.55
No. 4:170 1.00 0.18 0.15 1.00 0.89 0.52
No. 5: 200 1.00 0.14 0.13 1.00 0.66 0.46
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Phot. 1 The features of contacts surfaces.

FRER TR A 2



