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Low-Cost Hall Position Detection Device for Permanent
Magnet Synchronous Linear Motor
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(School of Mechanical and Electrical Engineering, Xi'an Polytechnic University,Xi’an 710613, China)

Abstract ; In order to detect the rotor position of permanent magnet synchronous linear motor at low cost, a new Hall
sensor detection device was proposed. The device was composed of an additional auxiliary magnetic steel and a Hall
sensor; The rotor magnetic field of the motor was detected by the Hall element, and the rotor position was calculated
using the magnetic field information; The possible error influence in the process of Hall element detection was analyzed
and JMAG was used to conduct finite element analysis. The best installation position was selected according to the
analysis results. The results show that the position of the motor can be detected by analyzing and calculating the
detection results of the adjacent sensors. The device can meet the need of low-cost detection of the rotor position of the
motor.
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Figure 1  Working circuit diagram of Hall element

DR P 72t PR B R TG B A I B 22 7
NP2 703 Bz 7 SR IR B RE AN y BhOT 1 AT
Fetl , 4% BE b BT R O HES 5 SNt AT 2% o R i)
NERWEEAE L, FUE BRI R KO A
Wit , HAA I R Ak R R NdFeB o A6 % ] L[]
TEAEHUAILB T 1 07 sl I, BRAEZE 1 5% (5] 7E A6 AL
eI RN S o - NI S A G o7 ] el N o
T

15.0
| | J L ] m
ERMH1  E/RTfH2 BXRGMH3  EBRTfAHA  ERUFHS  EXR7fiHe
Q
S| Ls50 10 .90 05
3 Y
y S N S N S N S
tN s N s N s N
> A B4 A B ] B g
B2 EARMEEEL
Figure 2 Installation position of Hall Element
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Installation position of detection device

Figure 3
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Figure 4 Magnetic field simulation model
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Figure 5 Cloud chart of magnetic

induction intensity of air layer
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Figure 6 Magnetic field distribution curve at

different spacing of Hall elements
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Figure 7 Magnetic induction intensity

change of Hall element
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Figure 8 Measurement results of adjacent sensors
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