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Analysis of Dynamic behavior of flux-gate current sensor

based on non-linear two-dimensional finite element method for design support

Eiji Hashiguchi, Takafumi Koseki (The university of Tokyo)
Eric Favre, Masahiro Ashiya, Toshifumi Tachibana (LEM)

Abstract

A flux-gate current sensor is the most sensitive to room temperature, so that various applications need its charac-

teristic. In this paper, the authors curry out non-linear analysis of the simple type flux-gate current sensor to create

design support tool. The authors build up design support tool based on magnetic circuit analysis and finite element

method, and apply this tool to the actual model. The authors additionally evaluate effects of hysteresis of the core

to sensor characteristic.
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Fig. 1 The structure of flux-gate current sensor
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Fig. 2 Voltage steps and current response (V:square

wave)
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Fig. 3 Voltage steps and current response (V:have the
function of switching)
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Fig. 4 Relation t1 devided 7" with the external
measured current I. (t1:positive pulse width of input
voltage signal, T:cycle of input voltage)
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Fig. 5 HB-hysterisis approximation curve by broken
lines
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Fig. 7 Input voltage and output current(l. = 0[A])
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Fig. 6 Block diagram used in Simulink
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Fig. 9 Input voltage and output current

&
I

!
©

T
N

(Left:measurement Right:simulation)

FigoOooooooooooobooooooooo
oooooOoO0oO000ooo . o0ooooog/TO00oO
FigloO0OOOoOooOOunooooooobooooooo
gbooroobooboobooobobobooono

oor

U UJ

06 & measurement
5  [—smultion

0.
045
04

/T

Inar

-1500 506 500 1500
The external current lemAl

Fig. 10 Relation the fraction of pulse width with the

external measured current I,
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Fig. 13 Effect of r to t1/T (analysis)
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Fig. 14 Relation the change of magnetic flux in the
core with g (Ie=5[A])
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