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Abstract: Improving the arc ablation resistance of CuCr contact of vacuum circuit breaker is the core key to determine whether it can
be applied to high-voltage vacuum interrupters. There are few effective contact materials or coating technology making CuCr
contact being applied to vacuum interrupters above 126 kV. Based on the excellent electrical properties of CuCrMo film, the arc
erosion resistance and breaking life of the vacuum interrupter contact deposited with CuCrMo film is studied at 126 kV and its
engineering verification of breaking life is carried out. 5 um CuCrMo film is deposited by magnetron sputtering on the surface of
the CuCr50 contactors, and the electrical life experiment is conducted 23 times at 126 kV 20 kA current. The surface
microstructure and topography after arc ablation is studied by X-ray diffraction (XRD), second electron microscopy (SEM) and
3D confocal laser scanning microscope. The results show that the CuCrMo coated contactor can effectively disperse the arc and
reduce the arc current density under the condition of axial magnetic field and the 126kV 20kA current. After 23 times electric
life experiment, the surface erosion is less than the contactor without coating, the surface roughness is reduced, and the life of

the contactor is extended. This paper provides an effective engineering basis for the application of modified CuCr contact in high
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voltage and high current vacuum interrupter.
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Table 1 Deposition parameters and percent of the CuCrMo film

Power / W

Cu:Cr: Mo

Procedure Vacuum pressure / Pa

Cu Cr

atomic ratio Thickness / pm
Mo

CuCrMo 0.5 90 130

150 68:23:9 5

B 1 PR CuCrMo JiE A CuCrs0 fisk Fr
Fig. 1 Topography of CuCr50 contactor
deposited of CuCrMo film
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Fig. 2 Electrical life of a 126kV circuit

breaker test equipment
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Fig. 4 Optical image of the contactor after
23 times electrical life test
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Fig. 5 XRD profile and the texture coefficient of the CuCr50 contactor with and without CuCrMo film after arc erosion.

(a) Topography of region A

(c) Topography of region B
K 6

Janm

(b) Local magnification of region A

=200 L
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(d) Local magnification of region B

H BRI 5 CuCrs0 fil sk i 50

Fig. 6 Surface morphologies of CuCr50 contactor after electrical life
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(e) Locai magnification backscatter electron image of (b)
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(g) Topography of region B
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(f) Local magnification backscatter electron image of (d)
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(h) Local magnification of region B
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Fig. 7 Surface morphologies of CuCr50 contactor with CuCrMo film after electrical life
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Fig. 8 Backscatter electron image of A region on CuCr50

contactor with CuCrMo film after electrical life
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Fig. 9 Cross section of B region of CuCr50 contactor with CuCrMo film after electrical life
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Fig. 10 Surface roughness of CuCr50 contactor
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without and with CuCrMo film after electrical life
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