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Abstract: Thermal and magnetic protection circuit breakers provided short circuit protection by instantaneous
tripping devices. In the magnetic field formed by the coil with current, the moving armature and stationary core
overcomed the spring force and engage under the influence of electromagnetic force, thereby pushing the circuit
breaker mechanism to operate and causing the product tripping. During the entire process, only when the
electromagnetic force reaches a certain value could be the moving armature and stationary core reliably engage at
the preset current value. In actual engineering design, in order to simplify the design and calculation process, issues
such as magnetic leakage may be ignored. Therefore, the theoretical calculated magnetic attraction force,i.e. spring
reaction force, will be smaller than the preset target. By analogy calculation method, it is possible to directly
eliminate the influence of magnetic leakage and part manufacturing accuracy on the test results during the
manufacturing process, and complete the design of the instantancous release device once. Finally, practical
application cases were used to illustrate how to accurately and quickly design an instantaneous release devices
through a combination of theoretical calculations and experiments.
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Fig.1 Instantaneous tripping device diagram
TEAN[R) A IS I 5t v I It 10 P 9L (BT AN
[F) 549 JB 08 AR, BIVAS [] B T B A3t 0 P 37 3
Bl o FEBCTHINE, AN BE— WK B IE SR W 4 i 112 32X
FORBYT BRIGEE B A1 AR, 1 — -5 8 A Il
AR 3ok T v Bk P 0 TR ) 45 6 23 AR B P I 11
PERRSEME . AR SEPRI o R b B 2 py st
92

SR JHT 1B S 5L 1R v B 10 FL 3 9 L ) o B
B

2 BREEBLAe R 6g it A

21 WWRAHIHE
24 % v 1 FL VA DA T I L TE IR IR o
£ P ThOE it 37 , 3l w0 A 2 BB T T Y
(277 AR L T
2 v 45 L g 8 R R
P B*x S 1
2 X,
K FONFLREW T 5 B RGN 58 BE 5 S R AR A
BT 5 o R B2 56, 0T R IS G i, O
Z5HE SR (4mx107 N/A?)
R I 5253 BT 7 A8 DX A3, TR R AR R 4 T AR S=A, B
_ B*x A (2)
2 X g
XoF T T 6 i B e ke o, L T AR/ LG
SRR, R R T o L EE N S T AT
TR I TR R Z AT, NG SR i BE ™y
B=pu, xH (3)

Hrp

nXi

H= (4)

A H NGy 58 E 5 n 2R B LK 0 26 Pl v i
i B L o
B (OMAKG)

="k, (s)

B SOHRAK(2) 15
F:/-LOXAXILZXLQ (6)

2 X g

T H R S L S I ST 0 1 2 S A i )
() BRI Ry B B e (B . X (6) Rl LU
H R I I F SR WA n 7 e, 5
2 Bl rp i A HRL R ¢ S BE L
2.2 BRETBEINERRITE

P =X (6) A5 H R s JBE 11 HRL 37 -

. [2XF s
. Mo X A * n 2
[F] — 235 R 1% AT 65 000 2 " P A ] 1) 8
R AR A U, R B A A0 AT AR A AT
2R s EME . [F)— S B A AN [R) B FL U Y
77l AR A ) R 2 P T A n A T 53 T F o FR




TR, S BT RE 5 BEET AL B Mg IR A B AR

wAEF 20255 %554 %34

3 (7) 0] L s JE 10 fRL 3 5 B0 T F O AR
BIE H , S5 26 P8 T n R HE o
23 BREHARIIEREETE

s 15 VBT 266 #5  F FO 40 FEL I O 1, S TR FE [
5% T 0 A R T £ B I e B R I O
Vi N xR BE BFE i=ol o WG i =2 fCA
A7), R BT L A A A

em [ 2XE oL (8)
Mo XA n I,

24 BRETBEINEREHELITE

NER(7) AT LA 157 I 10 H 97 45 3 I
A F A RREEE A S s B2 ES R,
LR M A n A G, Hor, o s (8L, T 5 ) i
FHE F A SO LA 25 s 2R P I 5 n 4R
SREHIE R A HIVE TR A G, BT
RSP 22 BT UL, B HAE foRs B 4 B
M I i R 32 9 /N o

T SI2 R T I 4 3 PR R v IR e A
FETE IR W SR IR, T s 55 DR R AE S B v i e A 4t
S, S T A I 4%, TE U T I A UL 1Y)
ENTIFE . Ik, b T fife s a /&, A
FEAN SN T B 5 () R B T 2 (R S 2 AN
fiE 21

BT BRI R RER S TR
DRES, SRR i e R

[Fi] — 7 A 2 1 DB B 5 (IR T B 2R AR AR 1Y
e R 1, S e A L i a £
FE LI, BV i =axt 5 (B W7 B 8 bR BR 4 & L I
M1, , 2% B A 8 LI i, oA b A P A HL R, B
i,=bxI,. W (6) A5

Mo X A .
I: ZOXSZ Xn? Xl? (9)
Mo X A .
, = 20X32 X nixi; (10)
A (9B (10)75
Fo_mixid_mixa <1
7: e 2 2w g2 2 (11)
2 my Xy npXbT X
(11) B .
1 F
b:axixﬂx 2 (12>
I, n, F,

A C12) Fha] L Y ik B 58 10 R 9 A5 45 b
S AR o AN I A L A S N
Hln, JL I SE F A F A X, R(12)HEZR
NP I3 S F A SO R A 2SR

B s SE S A

it oA AR (7) (2K (12) 22 300 H
AL 3C12) IR 10 F a7 K b 5 S
THE HUE LI 2 R I A5 I P i 11 L A 28
A 5K, LI B U B BOHE 2 2 T DL R A
o X 12) e AR T F R B A 25 7]
AR AR R I o SOR X (12 Rkt
PR A R S B 1 L DR AP RO A T 0 M 5

Jrv Ca o 8 AL oA B b R B
BT A TE AR PR R R AR L

3 ISE

3.1 BRREINERHERTENRER HEEE
ASCLL/INRI KT AR AR E GB/T 10963.1 A 3l 7
3BT FIIAIE . AR GB/T 10963, 1¢H < FfH4 5
FH B AR B ATt v i O T B 2 5 1940 < T
28 1 W 28 ) O R E AN 1 TR o
F1 GB/T 10963.1 Fx X B B AR 045 M O ML E
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Tab.2 Instantaneous tripping current multiple of

prototype when spring force is F'=0.68 N
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Fig.2  Prototype instantaneous tripping current multiple
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Fig.3  Prototype instantaneous tripping current multiple

curve when spring force is F=0.96 N
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Tab.4  40A product of C characteristic instantaneous tripping

current multiple of prototype when spring force is F=1.51 N
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Tab.5 Comparison table between theoretical calculation and

actual measurement of instantaneous tripping current
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