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DEVELOPMENT OF MEASUREMENT INSTRUMENT FOR MAGNETOSTATIC FIELDS
-SYSTEMATIZATION OF MAGNETIZATION ESTIMATION-
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Because the performance of permanent magnet motors depends on the magnetization distribution of the

permanent magnet particularly, the estimation of the magnetization distribution is a crucial process to enhance

the quality of permanent magnet motors. Therefore, useful nondestructive system to identify the magnetization

distribution is strongly required. In this paper, the measurement instrument for the magnetostatic fields is

developed with high accuracy and low-cost, and it is combined with the nondestructive magnetization

estimation method. To verify the validity of the magnetization estimation system, its performance is compared

with other high-accuracy instruments.
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Fig.1 Measurement and magnetization estimation system.
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Fig. 2 Overview of measurement instrument.
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Fig. 3 Overview. (a) Ferrite magnet. (b) Neodymium magnet.
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opt [mT] | [mT] | [rad] | [rad] | [rad] | [rad]
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TABLE Il RESULT OF MAGNETIZATION ESTIMATION

Instrument Method Tteration | Result W [mT?] | Elapsed time [s]
In-house | TSVD (120 modes) 4.88 x10* 208
MTX-6R | TSVD (120 modes) 7.38 % 10* 201
In-house |  SiGrad (SDM) 2 1.12 X 10° 25
MTX-6R | SiGrad (SDM) 3 3.23% 10* 29
In-house |  SiGrad (QNM) 13 7.90 % 10* 32
MTX-6R | SiGrad (QNM) 14 3.07 % 10* 32
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Fig. 10 Estimated magnetization distribution of Ferrite

permanent magnet. (a) In-house instrument & TSVD (120
modes). (b) MTX-6R & TSVD (120 modes). (c) In-house
instrument & SiGrad (SDM). (d) MTX-6R & SiGrad (SDM).
(e) In-house instrument & SiGrad (QNM). (f) MTX-6R &
SiGrad (QNM).

TABLE IIl  COMPARISON OF MAGNETIZATION

Instrument Method Magnetization [mT]
In-house | TSVD (120 modes) 376.6
MTX-6R | TSVD (120 modes) 3723
In-house SiGrad (SDM) 3723
MTX-6R SiGrad (SDM) 376.9
In-house SiGrad (QNM) 378.4
MTX-6R SiGrad (QNM) 373.4
m-axis L - 373.1
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TABLE IV PARAMETERS FOR SIGRAD

e a Jil”"’mm M, max gmin emmc Prain Prmax
opt [mT] | [mT] | [rad] | [rad] | [rad] | [rad]
1072 | 1.0 | 1,100 | 1,500 0 T - T

TABLEV RESULT OF MAGNETIZATION ESTIMATION

Instrument Method Iteration | Result # [mT?] | Elapsed time [s]
In-house | TSVD (35 modes) 1.83x10° 346
MTX-6R | TSVD (35 modes) 1.78 % 10* 344
In-house SiGrad (SDM) 1 3.44 % 10° 38
MTX-6R SiGrad (SDM) 1 8.91 x10* 39
In-house |  SiGrad (QNM) 3 4.60% 103 37
MTX-6R SiGrad (QNM) 3 1.10 % 10° 37
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Fig. 11  Estimated magnetization distribution of Ferrite

permanent magnet. (a) In-house instrument & TSVD (35
modes). (b) MTX-6R & TSVD (35 modes). (¢) In-house
instrument & SiGrad (SDM). (d) MTX-6R & SiGrad (SDM).
(e) In-house instrument & SiGrad (QNM). (f) MTX-6R &
SiGrad (QNM).

TABLE VI COMPARISON OF MAGNETIZATION

Instrument Method Magnetization [mT]
In-house | TSVD (35 modes) 1,229.9
MTX-6R | TSVD (35 modes) 1,252.0
In-house SiGrad (SDM) 1,245.2
MTX-6R SiGrad (SDM) 1,266.7
In-house SiGrad (QNM) 1,271.5
MTX-6R SiGrad (QNM) 1,270.7
m-axis L - 1,253.8
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