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Shape Design Optimization of Inductive Position Sensor
to Improve Sensitivity

Junhee Hong , Dongju Lee , Woocheol Shin

ABSTRACT

The resolution of analog sensor is -determined by
its sensitivity and amplitude of noise. This paper
presents modeling of inductive gap sensor base on
equivalent magnetic circuit and analysis of sensitivity.
We can simulate static characteristic of inductive gap
sensor using this model. Computer simulation show
that sensor's sensitivity is affected by magnetic flux's
leakage and fringing, and that they are affected by
shape of sensor probe. Base on this, we designed
shape of inductive position sensor probe.
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Ry = Electrical resistivity of coil
v = Alternating voltage
1 = Alternating current

n = Coil turns

g = Air gap

po = Permeability in the vacuum

L = Inductance

I, = Length of flux path in the core

l; = Length of flux path in the target
4 = Specific permeability in the target
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. = Specific permeability in the core
R, = Reluctance in the air gap

R, = Reluctance in the core

R, = Reluctance in the target

R; = Reluctance of flux leakage

R, = Reluctance of flux fringing
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Fig.l1 Schematic of inductive sensor
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Fig.2 Equivalent circuit

Fig.3 Design parameter of probe core
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Fig.4 Magnetic effect of core and target
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Table 1 Sensor specification

Core material| Silicon Iron Cy 18.237(mm)
Coil turns 100 (o 3.175(mm)
Frequency 20kHz C, 4.75(mm)

Voltage 43V C; 6.5(mm)
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Fig.5 Effect of flux fringing and leakage
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Fig.7 Comparison of sensitivity
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