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Abstract: Copper-chromium alloys have been used as contact materials of vacuum interrupters in circuit breakers, but new

materials with highly stable performance are required to break the high voltage and high current barrier due to the recent

increase in breaking capacity. In this paper, a new contact material was fabricated from a ternary alloy instead of existing

Cu-Cr alloys. Its breaking performance and endurance were verified from a synthetic test and compared with that of

various contact materials. The test results verified that the breaking performance of the new contact material was excellent.
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Fig. 1. Various contacts [left: contact#1 (commercial), center:
contact#2 (commercial), right: contact#3 (new)].
45.5mm
Table 1. Material properties of various contacts. Fig. 2. Design of cup-type AMF electrode for 25 kA.
Classification Contact##l Contact#2 Contact#3
Raw materials Cu/Cr Cu/Cr Cu/Cr/X
Composition ratio 50/50 50/50 60/10/30 Table 2. Specification of vacuum interrupter.

Manufacturing method Sintering ~ Melting Melting Classification Unit Value
Density (g/cm’) 7.86 8.0 8.2 Rated voltage kV 12
Hardness (Hv) 136 135 275 Rated short circuit breaking current kA 25

Conductivity (IACS%) 37.9 40.8 40.5 Rated normal current A 1,250

Grain size (Chrome) (um) 80 60 27 Lightning impulse voltage kv 95
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Fig. 3. Circuit diagram of synthetic test.
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Fig. 4. Simple synthetic test facility.
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Table 3. Test results of vacuum interrupter.

Classification Unit VI#1 VI#2 VI#3

Appearance - OK OK OK
Vacuum degree torr <1x107 <1x107 <1x107
X-ray - Normal Normal Normal

Voltage conditioning 95 kV/6 mm  OK OK OK

Impulse test kV 110 110 108
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Fig. 5. Short circuit breaking capability by contact materials

(a) phase A, (b) phase B, and (c) phase C.
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Table 4. Results of breaking test for each phase.

Classification Unit Phase A Phase B Phase C
No. of total tests - 38 10 51
No. of interruption success - 28 3 47
No. of interruption failure - 8 7 4
Limit breaking current kA 34 28 39

Table 5. Comparison of results before and after test.

Classification Unit Phase A Phase B Phase C

Before main circuit resistance p<Q 35 33 30
Vacuum degree - OK OK OK
After main circuit resistance pn< 38 37 32
Vacuum degree OK NG OK

Fig. 6. Disassembly photograph of test sample (left: phase A,

center: phase B, and right: phase C).
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Fig. 7. Contact states after short circuit breaking test. (a)
phase A (left: movable contact and right: fixed contact), (b)
phase B (left: movable contact and right: fixed contact), and
(c) phase C (left: movable contact and right: fixed contact).
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