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The Influence of Electrode Rotational Interruption Method on
Vacuum Arc Morphology and Electrode Surface Erosion

Al Yang, FU Si’, LI Zhengbo, CAO Yundong
(Key Laboratory of Special Machine and High Voltage Apparatus, Ministry of Education,
Shenyang University of Technology, Shenyang 110870, China)

Abstract In vacuum circuit breakers, the arc morphology is a major factor influencing electrode surface
erosion. Concentrated arcs impart energy more intensely on the electrode surface, whereas diffuse arcs distribute
energy more broadly. Different arc morphologies result in varying degrees of electrode surface erosion, a critical
indicator of switchgear lifespan. This study, conducted on a detachable vacuum arc extinguishing experimental
platform, involves direct pull interruption and rotational interruption experiments on oxygen-free copper flat
contacts under 200 A AC. Additionally, cathode erosion simulations were performed on the moving contact.
Experimental and simulation results demonstrate that, under low AC currents, rotational interruption facilitates an
earlier transition of the arc to a diffuse form, thereby reducing the duration of its impact on the center of the
electrode surface. Consequently, this minimizes electrode mass loss due to erosion, with the erosion mass loss
decreasing as the electrode rotation angle increases.
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Fig. 1 Vacuum arc experimental platform
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Fig. 2 Oxygen-free copper contacts for experiments. (a) Con-

tact position, (b) contact plate

X T e B DR R R S5 0 T W B O B 5 5, e
TSR R AT BE T BN L B IEA T AL T A

SR SR U R AR 220 V, HLIR /N R 200 A,

BT B E R AR R Tk & fre AL, % s
ZUR TR E A L T T F i B M L,
SRy T4 S S R TN, AR S 56 SR B BE ML U8 1, T
/INFEL G W S B ) R ek i AR /N, R EA T Ry
BT AT 20 S50, RIVXE 3 filk <k 20 5 AT 500 5 e i
FEW 73X 30 WK, AR ik Sk 5 20 il Sk 2 18] 5 B it i)
BEAL, HLAE— T & 3 P i AR A H i ik 2 A Ak
SEACIRBE . BT W S0 5 e A O T S B T, K50
4 fih S T VB ] B35 B 10 mm, H, s LI R /NS 1)
WEN 220 V 5 200 A, Jie f% 71 Wr 50 560 15 & 5 ik sk
THE 2 1 B Sl 30° TR UK SIZ 36 35 BB P 6 M S A 3 i S
FRARAH R, AR 21 mm, JE K 4 mm, FT &
H114.5 go XL SEIEATGE T, HAR T B I 1]

By fih Sk Sy B AR i FFR AN [T 9, BT WS R A
KRS [R] DL AT 3 (), e &% T W )7 330k Rz AR SIS ]
WK 3(b) .

(a) B cathode
10 - anode

St

arc duration/ms

(LI 111117

5 10 15 20 25 30
number of times/times

(b) . cathode
10 - anode

arc duration/ms

4 H
| I I|
0 1 III 1 I | Il

5 10 15 20 25 30
number of times/times

K3 AEDIFWOT R BRI E] . (a) BELRLIFW T 2R 0%
ST, (o) e T TI7 20T ARSI fi]

Fig. 3 Arc duration under different interruption methods. (a)

Arc duration under direct pull interruption method, (b)

arc duration under rotational interruption method
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Fig. 4 Voltage and current waveforms for direct pull interrup-

tion method
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Tab. 1 Arc morphology under two interruption methods with

moving contact as the cathode
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Fig. 15 Line chart of the maximum temperature changes on the

electrode surface under different interruption methods
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