Haxom MNAE ATAAMES ZE 8 x
ol e XM A

56-3-9

Design of Rotary Magnetic Position Sensor
with Sinusoidally Magnetized Permanent Magnet

8 & & Wt m
(Seung-Ho Jeong + Se-Hyun Rhyu * Byung-I11 Kwon)

Abstract - This paper proposes a rotary magnetic position sensor which has a sinusoidally magnetized permanent
magnet with a small number of poles. To make the sinusoidal magnetic flux density distribution from the permanent
magnet, a magnetizing fixture is optimized by the DOE(Design of Experiments) method. The magnetization process is
analyzed using the Preisach model and 2 dimensional finite element method. The magnetic flux density distribution from
the magnetized permanent magnet is very similar to ideal sine wave. The simulation result of the magnetic flux density
distribution is compared with the experimental one. Also the availability of the proposed rotary type magnetic position

sensor is confirmed by position calculation technique.
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Fig. 3 The first transition curves of. the ferrite permanent
magnet
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Fig. 4 The equivalent circuit of an impulse magnetizing

system
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Table 1 The design parameter of the impulse magnetizing
system
A A sl g A F
ZA & 1000 uF
2 FA dgt 300 V
AM Hep 5 Turns
A A3 2 mm
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Fig. 5 The magnetization distribution of 4-pole permanent
magnet for the sinusoidal flux density
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Fig. 6 The magnetizing fixture for 2-pole permanent magnet
by adjusting the position of conductor

a3 7 #Hx 223 AEME(1/10 2H)
Fig. 7 The magnetizing fixture and the flux line analyzed by
" magnetostatic FEM (1/10 model)
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Fig. 8 The design of the magnetizing fixture by the design
of experiments
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Table 2 The design of experiments by the factorial design

L (mm) W (mm) THD (%)
0 15 6.13
0 25 3.48
2.3 15 3.79
2.3 25 11.49
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