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Vacuum Arc Ignition and Ablation Characteristics of CuCr55 Electrode Contacts
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Abstract: Copper-chromium alloy materials, as one of the most important contact materials in the field of electrical
contacts, have been widely used in vacuum interrupter. CuCr55 contact materials are prepared by arc melting method
and the micro-structures of fusion casting CuCr25, fusion infiltration CuCr50 and arc melting CuCr55 materials are
compared and the vacuum arc ignition and ablation characteristics of arc melting CuCr55 contacts are particularly an-
alyzed. A high-speed camera is used to photograph the arcing characteristic of short circuit current and the critical
current for generating anode spots is obtained. The electron microscope is used to observe the micro-morphology of
the contact surface after ablation, the material fracture, fine cracks or significant bulging are not happened on the con-
tact surface. The research results show that the arc melting CuCr55 contacts have a micro structure with fine and uni-
form chromium particles, diffuse distribution of micro structure spheroidization, and good uniform ablation character-
istics.

Key words: vacuum interrupter; contact material ; vacuum arc; material ablation
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Fig.2 Experimental circuit diagram
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Table 1 Parameters of the experimental circuit

e A C N EA¢[E]
Ci/pF 55760
L/pH 187.5

%/ H 492
FE PR E.25 i /Pa 7x107
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Table 2 Arc ignition time and anode spotting phenomena

at different experimental currents

T UL M L
R[] /ms M4
1 10 8.7 G
2 10 8.7 Jo
3 10 7.8 p»
4 13 8.4 X
5 14 7.2 xI
6 14 8.2 0
7 14 8.0 T
8 15 8.6 X
9 15 7.2 G
10 15 8.6 Jo
11 15 7.8 H
12 15 7.2 re)
13 17 6.1 H
14 17 8.4 4
15 17 8.5 el
16 20 9.2 4
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Table 3 Anode spot critical current for contacts of

different materials
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Fig. 3 Evolution of arc motion for arc current of 10 kA (rms)
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Fig. 4 Evolution of arc motion for arc current of 13 kA (rms)
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Fig. 5 Evolution of arc motion for arc current of 17 kA(rms)
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Fig. 6 Evolution of arc motion for arc current of 20 kA (rms)
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Fig.7 The microstructure comparison of three kinds of Cu—Cr alloys under electron microscope

3.2 CuCrS55 fi Sk 7E H %5 UG I FR RO M 57

FELI SE R  BUT shi s =k , o] LA 2|
A 3 04 FRL IR R R, DL BT 8 X FAE S Cu-Cr
LS T, A A A A S 7 i Sk R T
BN F ) (™ A AR 45 9 K SRS 4 i 4 1]
IR, FI2E T —XF CuCr25 il Sk 76 4T 10 YR HL 9IRS
T A0 DL P 9P 2206t L AT LAAS HY , CuCrS5 il Sk
TE S50 5 AN 45 Ak SO B S i ok 2k i
Ifo CuCr55 Bl Sk oA tH IF RIS LT N sl
24, FL7S B gAY e it XSl 8 R 35T il Sk 2 1T AR 1
PR X I e E g Al X sk, i BT
PEASCAR TEC L IR 38, 4 vh 43 A 7E 8] 8(a) Y T BR 7 114 1,
5 1 X3 6T gl Sk, FR1E 0T R AR IR
D, DA K fil Sk A b Ak SCEE [ 5 T8 1856 SR A0 ke
Dyo HL T 0B B WS X 0K 2 E B EL S, L 0. Dy LDy
4 IX 3k

(a) FiHfk
B8 CuCr55 fi Sk FRAMR M SEI0 =5 B A KA 3R

Fig. 8 Contact appearance of CuCr55 contact after arc
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Fig. 9 Contact appearance of a pair of CuCr25 contacts
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Fig. 10 Microstructure of static contacts after arc erosion
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Fig. 11 Microstructure of dynamic contacts after
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