$52% A 418.0079-0085 z % é £ Vol.52,No.4:0079-0085

2016 -4 H 16 H High Voltage Apparatus Apr. 16, 2016
DOI:10.13296/j.1001-1609.hva.2016.04.012
H it % 2 IR IE A 5 S IERF R
TR, wm&, % A, KRER, X &, #H ®

(1. P fE WA RA TR, W ST 467001; 2. PEZEsgi K%, W% 710049)

BE., XIPATEHERBAANK B EREMEER ZH T kbl SEEMFTER
WHATT MR, KT R AT, A A A TR AT A ANSYSST 2 BEMUA 64 35 X 45 347 T 45 A9 4T,
RETESGMKRESTHEG S A FDE ST WBBEAEL, FFEFaREZRTT 0N, REX LR
MM ERB B AL THRER AR ERRETTHEIT AR THATREH T Sm BIEMEHK
P, REZEZAAMBED N FHIAREE B3 A F oA RAEADAMS, K& 509 3h 5 B RBEFAL T,
STHRM B BND SRR THE TR T AN SIS &, 25X A HUm X 2 R #4730 1k
S IRIET BN A AWM R B S AR A AT R E A

KPR ik WRIRSI I GG E, A F oM 24N, HANKE

Design of Rapid Electromagnetic Mechanism of Direct-current Circuit Breaker and
Research of the Dynamic Characteristics
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Abstract; A rapid electromagnetic mechanism is designed in this paper based on a direct-current (DC) circuit
breaker for rail transit, and the composition and principle of operation is described. Based on the analysis of

electromagnetic field theory, using finite element analysis software ANSYS, the steady characteristics of
electromagnetic mechanism and find magnetic distribution and electromagnetic force of moving iron are simulated
when switching on and the influencing factor is also analyzed. Secondly, the electromagnetic force of the
electromagnetic mechanism based on different current and air gap is also simulated and the distributed data of
dynamic characteristics are obtained. Lastly, the dynamic characteristics of the DC circuit breaker by means of
software ADAMS during switching on and off are simulated. Therefore, the mechanical characteristic of the
mechanism are obtained too. Testing results indicate the above coupled method of mechanic and electromagnetic is
correct and feasible.

Key words; rapid electromagnetic mechanism design; electromagnetic field simulation; kinetic analysis; dynamic

characteristic; DC circuit breaker
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Fig. 1 Model of DC circuit breaker

2 HHBRINAAR

2.1 [RIEEA

B T I A A0 E LR 1 800 VA AE 48 2% HL
3000 V ,BE T 4000 A, #UE LT BT HLIS0 KA
BT AR 0B B 28 T b RGeS A ik LR R
T R L, Ok v R I B R B
1, T BRI AE A 0 B R AR AR R fih Sk R 7,
L2 5 W 0 1 R ) B P SR R AR AL A
A AR B S ) R 1012 ] A SR AL A B AT W FL
[ P R 1 O BT B/ N AR

R Al 378 BT IS 5 100 R 1 5 SR, T Y — b A
PR L 3R S LA, AR F DL IR 2, A I H R R 1Y)
Bl L R B R T | 4k B ke A Bl i ik 0 22 TR 2R
SN EA — A &8 10k sh 8RO N2 %6 45 il
WEAT & D HERE b T B A w0 4 0
KWL ) 3% 5 4 I B2 A7 3, A W] S o) —
ity [ 72 AE S0 IR 65 5 40 ) 5240 L Y ) —

S V6] 7 A T PR o HG P 2 I 52 A7 5L 38 ) U G
/INT T SR R 5 ] A0 S0 % ol R o ) R 0
= VAR (DS B: SR v 7 g i U A TP O s o LR B
UG, AR Bl R R ik 2 T B — R
(7 Fsf 8 K 8l ko 8 ) PR B8 o8 32 8 o i kP A7
Rz 35 ] B E B0 B, PRAIE T 2 1 5 [ R
e A THEAR, 380 BB BT 32 W D R R B 2 e
TE W -t SCEEAR M 3 2o 45 IR HE AT 15 e R AL 1

HABTE I ,
1 2 3
/_
HEW' 72777777
N
72 )
O— I g N
%

7

EEEQW%V

I—Hfkls 2— B Wik 3— & MRk Pisk; 4—um a6,
SR 6— A WA E: T3k
S—4r WA O— A5,

B2 REBREIMEE TR
Fig. 2 Design of the electromagnetic mechanism
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Fig. 3 Finite element model after meshing
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Fig. 5 Variety of electromagnetic force with
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Fig. 6 Variety of electromagnetic force

with filling coefficient
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