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Fig. 1 Experimental circuit diagram
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Tab. 1 Experimental voltage and current conditions

HLE/V FLIIL/ A HE/V FLUIL/ A

200 65 95 150 400 40 80 127
300 60 100 140 500 50 76 100
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Fig.2  Overview of anode and cathode contacts

in six atmospheres
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Tab.2 Comparison of percent deformation
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Tab.3 Root mean square roughness of contact surface
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Fig.3  Micro-morphology of anode contacts
in six atmospheres
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Fig. 4 Micro-morphology of cathode contacts

in six atmospheres
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Tab. 4 Statistics on number of cracks on surface of
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Fig. 5 Micro-topography of CuW70 cathode contact in O,
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Fig. 6 Micro-topography of CuMo85 cathode contact in Air
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Tab.5 Composition analysis of different areas of

CuMo85 cathode contacts

X WRLAX
e ERORET EE RT
Toms @R BHH BR

(%) (%) (%) (%)
C 0 0 5.39 19. 17
0 12.71 44.92 14. 21 37.92
Cu 12. 11 10.78 31.47 21.15
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Fig.7 Micro-morphology of CuW70 cathode contacts in Ar
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Tab. 6 Composition analysis of different areas of

CuW70 cathode contacts

X Wi 2 X
i3 Hi BT i T
- HA Ha Ha Hr

(%) (%) (%) (%)
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Study on surface degradation of CuW and CuMo contacts in different
atmospheres at DC 200—-500V

LIAO Yuan', JIAO Lin', LIU Wen-xuan', FENG Ru-xin*, BAI Xiao-ping’, LI Zhen-biao'

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical
and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Zhongxi Group Co. , Ltd. , Wenzhou 325600, China; 3. Fuda Alloy Materials Co. , Ltd. ,
Wenzhou 325025, China)

Abstract: The degree of deterioration of the contacts is related to many factors such as the contact material, the
type of ambient atmosphere, the closing speed of the contacts, and the closing pressure. Experiments are conducted
with the CuW70 and CuMo85 contact material under DC supply voltage 200—500V and resistive load current 40—
150A and surrounding atmospheres Air, N,, CO,, O,, Ar and 0.5CO, +0. 5Ar respectively. The surface of
CuW70 and CuMo85 contacts after the above experiments are observed by scanning electron microscopy and x-ray
energy spectrometer. The arc erosion morphology of the contacts in each atmosphere and its formation are analyzed.
The study of surface degradation in different atmospheres is of great significance to the development of new contact
materials and the improvement of electrical reliability. The results show that the surface deformation area of the con-
tact is the smallest under CO, conditions, and the contact surface is relatively flat in N, and Ar. The number of
cracks on the surface of the anode contact in different atmospheres is ranked as follows: CO,>Air>0,>Ar>N,>
0.5C0O,+0. 5Ar. Large-area Cu enrichment occurs on the surface of the cathode contact in N, and Ar.

Key words: atmosphere; contact material; surface degradation; material ingredient



