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On the manufacturing process of permanent magnet (PM)
synchronous motors, a fast nondestructive estimation ma [5]
instrumentation for PM magnetization is substantially required. In Sensorl{ !
this paper, to estimate the PM magnetlzatlon quickly and {Blz:

Hall

Biot-Savart Law: AM, = B

By changing M. from —500 mT to 500 mT in the
increments of 25 mT for the specified airgap
between the circuit board and the PM, 41 (B, M.)
patterns of datasets were generated. Furthermore,

accurately, a special instrumentation comprising the 2D-arrayed [| Sensor2 5 | aJby changing its airgap from | mm to 20 mm in the
: increments of 1 mm, 20 patterns of datasets were
| Hall sensors and deep neural network is developed. i Pl (m o |eenerated. Thus. a total of 820 (= 41 % 20) datasets
; Bis] Layer were generated using Biot-Savart law. Finally, a
D |n_-h0use CIrCUIt Boa rd D Target PM Serléf)lrl_’;é{ 136 O total of 15,580 (= 820X 19) datasets which were
Wlth Ha" Sensors B3] generated by adding the random noise to the
80 mm — datasets  derived from  Biot-Savart  law.
- Three-atis Hall sensor l 10mm {nput Hiddent aver Consequently, a total of 16,400 datasets is applied
_ (TMAGS27342, ayer s ayers to DNN.
Texas Instruments) Cerult Board Movable
Measuring Range 266 mT 30mm =z Hyperparameters of DNN in the z-direction
Resolution 0.13 mT 20mm y\[/x N
Hidden Layers
10mm g 0m > Ferrite PM Spec. Layer Type Input 1ot ond ara Output
E| " . v’ Material: Y35 Number of Neurons | 108 | 100 | 100 | 100 1 3
crocomputer \
& a0 sapery v |V B2 400 — 440 mT Activation Function | — | SELU | SELU | SELU | Linear | - .
ARM Coretex-MOH ‘/ f[r 1 76 224
Dual Core, 133 MHz : — k A /m . .
s v pe . .| ] Estimation Results
Parallel  Orientation —
. . Inst tati MTX-6R + SiGrad!" is L2 | Proposed System
R in the z-direction nstrumentation (ratio) m-axis (ratio)
Measurement of Magnetic
Elapsed Time Flux Density 60 (1.00) 100 0.066 (0.001)
[s] Magnetization Estimation 4.1 (1.00) 0.1 (0.024)
Total 64.1 (1.00) 10.0 (0.156)| 0.166 (0.003)
Estimated M. of PM [mT] 372.8 (1.00) 373.1 (1.00) 373.7 (1.00)
CPU : Intel Core i7-9700K 3.6 GHz, RAM : 64 GB
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