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Research on Reliability of Rotor Magnetic Polarity Identification Based on

Combined Signal Injection Method
ZHENG Hao, SUN Wei
(ICARE, Huazhong University of Science and Technology ,Wuhan 430074, Hubei , China)

Abstract: The combined signal injection method was implemented in two steps. Firstly, the initial posi-
tion of the permanent magnet synchronous motor (PMSM) rotor was identified by the pulse high frequency
voltage signal injection method, and then the magnetic polarity of the rotor was detected by the pulse voltage
signal injection method. If the current ripple is large, it will easily lead to the misjudgement of the magnetic
pole direction of the rotor, and the reliability of the polarity identification results will be seriously affected,
which will lead to the start-up of the rotor and the reversal of the rotor, which can not meet the requirements
of some industrial application scenarios when no reverse start. Based on this, a magnetic polarity judgment
method based on evaluation function was proposed to improve the accuracy of magnetic polarity judgment.
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tification; reliability
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Fig. 1 The schematic of rotor pole position detection by high

frequency voltage signal injection method
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Fig. 2 Principle block diagram of rotor magnetic

polarity identification
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Fig. 3 U-phase current waveform for rotor

initial position identification
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Tab. 1 Sampling table of d-axis current(0°)

e =5l d d»
1 168 054 21 221
2 73 569 65 378
3 680 048 770 155
4 1 380 705 1212 651
5 1921 192 1774 052
6 2 437 258 2 241 277
7 3019 317 2 662 550
8 3 559 803 3125 653
9 4 071 491 3551 612
10 4 727 376 3 972 886
11 5 148 958 4 297 040
12 5661 517 4 809 292
13 6 222 354 5 140 766
14 6 832 597 5 583 262
15 7 344 848 5907 109
16 7 860 043 6 283 612
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Fig. 4 Comparisons of d-axis current sampling values(0%)
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Tab. 2 d-axis current eigenvalues table(0")

Fig. 5 Characteristic comparison of d-axis current(0°)

PRl Py P,

3 5. 43X 101 5. 26 X101
4 8. 02X 1011 6.32X 101
5 7.19X101 5.31x10M1
6 6. 7X10M1 4, 88X 101
7 6. 69X 101 4. 43X 101
8 6. 9810 4. 29X 101
9 6. 78 X101 3. 84X 101
10 6. 18X 10M 3. 68X 101
11 5. 94 X101 3. 63X 101
12 6. 26X 10 3,73 X101
13 7.08X10M1 3. 55X 101
14 6. 86 X101 3. 11 X101
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Tab. 3 d-axis current sampling table(60. 40°)

RFEIFF d' d»

1 —84 090 625
2 —56 243 624 059
451 905 1103 266
4 931 579 1431 213
5 1348 219 1909 793
6 1738 107 2120 655
7 1950 142 2 480 429
8 2 487 846 2 867 501
9 2727728 3107 930
10 3 115 349 3405 763
11 3359 208 3677 471
12 3 748 549 3975 851
13 4074 775 4 303 251
14 4 403 897 4 456 151
15 4614 212 4 814 282
16 5 089 350 5 113 209
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Fig. 6 Comparison of d-axis current sampling values(60. 40°)
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Tab. 4 Sampling table of d-axis current

KAEFS Py P
3 3.59 X101 4, 49X 101
4 4. 49X 1011 3.31X10H1
5 3. 26 X101 2.51X101
6 2. 88X 1011 2. 49X 1011
7 2. 681011 2. 36X 101
8 2. 79X 1011 2.21 X101
9 2.59>x 1011 1. 88X 10!
10 2.23X 1011 1. 76 X101
11 2.42X 1011 1. 94 X101
12 2.51 X101 1. 75X 101
13 2. 26101 1. 58 X101
14 2.2X101 1. 61 X101
5x 10"
45x10"
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Fig. 7 Comparison of characteristic values of d-axis

current(60. 40°)
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