— & =T

Car 111 T =1 duy

Jo by dir

NN NG

HASOAZ OB

€ L .7

Hh [ B AZ O T

MICROMOTORS

R Rk 5 | SO AR U T

ISSN 1001-6848
CN 61-1126/TM
CODEN WIDIF4

$£53%  E7H
No.7 Jul., 2020

[T o == A 7 i & S

LBEENENERA T
I

Shanghai Windouble Electric Machinery Co.,Ltd

SV = Sibhede e s
i 2 ARYMER It BEZ2 EGe bR
nieblsmiE . ek, s eTe ks

R

AT TAEF S IB L BL TR

BRGER: ERREY, SRV, B0, FEH, YURE
W, REEMIRE, HHEHNE, RBER, Brka, B
ETF,

LERNEHNFRAE

k. EEmRITREHKE39S

Add: No.639, Guangzhong Road, Minhang District, Shanghai 201108
FBiE Tel: 021-34202379 f€E Fax. 021-34200075
#B#E E-mail: Lingshimao11@sina.com  #p4% P.C.: 201108

®E http://www.windouble.com.cn



¥ L

WEI DIAN JI

AT, 1972 4415
%535 HTH(EE319H)
2020 47 A 28 H A

REZRS

[ |, EET(BEL) REE(BED)
FxiE Mk T BRE O EEX

FEER. EER

BlEEZER. EIRR #I{=FE

= B, (REKEEANF)
T B EEF FEIZ FHR
£ & X N XIDE XK
XEH® T B EEA O
maFE 8 B REF X W
hES ¥ I MWE WMHEE
e R %kEx BT B &
EE EE% REBE B O#
meE BE B

£ & PO AL B

* Ih: VEEHAPUF T

s . PEEES DSR4
FEE THARFS ML S

4 58 0 M. (BREPLY) SR

S 4. IR

B £ H.E O O£

Hhy Hb. PELETTRETIX ARSI 36 5
(710117)

2= 1E. 86 —29 - 84276641

& H. 86 —29 — 84234773

E-mail: micromotors@ vip. sina. com
Http. //www.china-micromotor.com.cn
ESMEEIT: HEERRE AR S AT
(100044 b5t 399 HEAE)
E 5 K 5. M4228
EWNEREIT: PRAH BRI RAT)R
o AT A b R Ry B A ) G 4
: 52-92

ISSN 1001 — 6848
* CN 61 -1126/T™M
fir: ¥8.00
$8.00

T EE2EWEHEE: 6101004004005
Ep Rl VOLRI4EEN S5 A RAF

el ARy R |

hE RS G IEEETI

R EZFEARBT(FEBR) £ RETI

(R EZOEATI (IR ) $iEE) BRI
(TR EATI SR (£ 3XThR) ) BOREA T
P E RS SR SRR EA T

RCCSE HE#ZD (R ZAREAT
EE(EFABITIIEE) (UPD) S REITI
EE( SIFFRIZE ST ( TRRRA) ) (CSA) SeiRHAT]
BEE( R 30H) (Inspec ) W RIEEIT

rE MU Tl R FHAF

BRI

H X

IS5 B

BT R B KRG B | DLRE A o3 A RSB -eveemeeeneee
B, BHER, TEF, F(1)
BT ROk A 45 5 S g e R S R Uk G AL B -
W, ROBF, R, F(5)
BT OB TF R RERL R BIPE BRI S oveeveeeereneeeeees

........................... G E, TEW, Fod E(10)
T R T AT BRTEAMT < evererererereeenenenenenenn.
Wmak, IR, WER(IT)
T ANSYS B2 KRG [R] A0 rR HLAS RS2 A
AL, FBUR, AE4(21)

IR 37 3% )

BT PR TR (] I LIRSS +oveeeeeemeenienns
B, M, F(25)
PMSM fAl ik RS A7 E IR PL - BRSPS HIARAGE -oeeeeeeees
E &, RER(33)
1R REREE VI KRG AR AR 7 AN 5 LU - oveeeeeeee

Ju, &

b

MRPusE, iR

Fa( 37)

BATIEARSE. CN614126/TM * 1972 * m * A4 * 104 % zh = P ¥8.00 * *21 20207



L LI R 7 M ARG [R5 R B U S S B I T EIIREE veervveeerrneesneesneesinee e st

.................................................................................... x| 4, EFA, R M, %(49)
ST T2 LA T BRI SRM B oveeeeeesneesnneenos KR, Feth, B, $(55)
TR [T A B B L R A A T 0T T v vevememmmmm e FHF, hBE(6])
fitt BB U 4 AR KR [F) 2D AL TR SR I v emmemeeeemiiieeen Wk, R B 3%, F(66)
TR AT, AL AR BRI v 4, FFEWE, RER, F(1)
%?%%&%ME&F&VZ\MEE*@E’:J%’iﬁ?ﬂﬁ{zii ...................................................... A4 E , 5’{’:}],%&%( 75 )
BT A S R IR B A AR A TR VE FFRRE P BT ovvvvmmmmmenemeeennnninnns =755, RRAE( 79 )
F AN PR T IR A AT R KR ) A0 R AL T Sl e eeeemmeeeeeeee A BRI, B, F(84)
DL ABRARE LTS
L B RO R R LAR Bl M 7 B 28 BB A e eee oo s R, HEE, FRE, F(88)
7}(62252;‘2]?]&9%1‘}1?&13&%6@%%%)?@ ....................................... BIRIE , g’;}\ggﬁ;, ¥ ﬂ-’ %’_—( 92 )
Tﬁi*ﬂﬁﬁ{f&lﬁﬁzﬂzﬂ(%ﬁiEE,MJE/‘JT&ﬁ‘L?@FH ............................................................ ) ﬁs,( 26 )
AT [ SR FEL LA B AR A T B A T ZE LTI e eeeeeeemmeme e Mo, AR, Zk F(100)

(FLEBHLY (A +)

AAE 12 9, AT B, A TIRTRET B,
WM ! WBITHE! RBHZ &

ERFIS: CN6l -1126/T™M
HB #8: micromotors @ vip. sina. com

o db: PR PR 2 5 (710077)

e &AtS . 52 -92
. 8 U/
Ay . 96 JU/AE

YRR . 120 Jo/ 4

EBRF]S . ISSN 1001 - 6848

FEIE: 029 - 84276641 - 806



MICROMOTORS

Founded 1972 ® Monthly ® Public Publication
Vol. 53 No. 7(Serial No.319)Jul. , 2020

Authorities: Xi’an Micromotor Research Institute
Sponsor: Xi’an Micromotor Research Institute
Edited & Published: MICROMOTORS
Editorial Department

Chief Editor: TAN Shunle
Add. : No.36, shanglinyuan 4th road, Xi’an

(710117)
Tel. . 86 —29 - 84276641
Fax. 86 —29 —84234773
E —mail; micromotors@ vip. sina. com

Http: //www. china — micromotor. com. cn

Distributor: Xi'an Newspapers and Periodicals
Publish Office
Domestic Subscription: Local Post Office &
MICROMOTORS Editorial Department
Periodical Code: 52 —-92

ISSN1001 - 6848
CN61 -1126/TM

Journal Code:
Foreign Subscription .

China National Publications Import & Export Corp.
(P. 0. Box 399, Beijing 100044, China)
Overseas Code: M 4228

Price: $8.00

Annual Price: $96.00

Publication Date: Jul. 28, 2020

CONTENTS

Numerical Study on Inductance of Permanent Magnet Traction Synchronous Motor Based on
Improved Magnetic Chain Method ~+++-+ JIA Ru, DU Jianmin, YU Zhanyang, et al( 1 )
Optimization Design of Axial Field Flux —Switching Permanent Magnet Machine Based on Im —
proved Cuckoo ALgorithm «++++++s+sssssesssemtmistinitit ittt
------------------------ WANG Rui, ZHANG Wei, ZHANG Shuangshuang, et al( 5 )
Research on Vibration Performance of Switched Reluctance Motor Based on Rotor Eccentricity
.......................................... AN Zhiguo, WANG Shanming, LI Yakun, et al( 10 )
Design and Finite Element Analysis of Magnetic Planetary Gear Permanent Magnet Machines
................................................ YANG Yifei, SUN Chunhua, HU Delin( 17 )
Structural Modal Analysis of Automotive Permanent Magnet Synchronous Motor Based on An —
SYS  eeeeeeeeessesseii ZUO Fushan, LI Zhengyuan , ZHENG Qingming( 21 )
Improved Internal Model Control of Servo Motor Based on Robust Sliding Mode Strategy
.......................................... CHEN Kaibin, XU Jun, TAO Shasha, et al( 25 )
Research on Pl4uzzy Hybrid Controller for Position Loop of PMSM Servo System «-+----+--+-
.................................................................. WANG Jia, FAN Panguo( 33 )
Comparison of Initial Position Detection for Hybrid Excited Switching Flux Permanent Magnet
Machine — ++eerreeerreeeremreroerrineerenerineeeeenne. NIU Dagiang, LIU Xu, CAO Yang( 37 )
Research on Five-parameters Identification Method of Permanent Magnet Synchronous Motor
Based on Bacterial Chemotaxis Particle Swarm Optimization — +vreseseesrerrsreseeseeeeieeees
.......................................... HU Weiping, LIU Xiping, ZOU Yongling ( 44 )
Research on the Method of Reducing Torque Ripple for Six phase Permanent Magnet Synchro —
nous Motor (PMSM) Based on Fundamental Current Regulation — +«++eseererresessereereneanens
.......................................... LIU Jian, TAN Fangkun, ZHAO Bo, et al( 49 )
Direct Instantaneous Torque Control of Switched Reluctance Motor Based on Flexible Neural
Network and Torque Distribution Function «««s+-=s+=s+sssessressassssssssaiiisiiees
.................................... ZHANG Kun, LI Hongwei, TANG Xuejian, et al( 55 )
An Improved Method of Flux and Torque Estimation for PMSM «:+ceeeeeeesreeseenseereenienen
...................................................... TONG Weiyong, SHEN Zhaoyuan ( 61 )
Optimized Control Strategy of Permanent Magnet Synchronous Motor for Energy Storage Tram
................................. YANG Gaoxing, ZHANG Ruifeng, LU Yao, et al( 66 )
Sensorless Control Parameter Tuning of Permanent Magnet Synchronous Motor =+« +++s=eeeeeee
"""""""""""""""" WANG Hong, PAN Jiadong, ZHANG Kuiqing, et al( 71 )
Control Method Based on Hub Motor Fault Diagnosis and Reconstruction = «+-+esesseeeereceses
...................................................... ZHAO Jinguo, ZHANG Xiaojuan( 75 )
VF Open-oop Current Sharing Control Strategy for Inverter Unit in Parallel Based on Adaptive
Quasi Resonance Control «++++++++ssseesrsesssininiuiins. GAO QiaoLing, QIN Canhua( 79 )
Torque Ripple Reduction of PMSM Using lterative Learning Control With Relaxation Factor
....................................... ZHAO Ting, CHEN Jialin, ZENG Zheng, et al( 84 )
Vibration Noise and No-oad Loss Test of Ceramic Bearing Permanent Magnet Motor ~ -+--+-
....................................... GAO Jun, HAN Xueyan, LI Honghao, et al( 88 )
Force Ripple Minimization for Permanent Magnet Synchronous Linear Motor +«=+«seeeeeeeeees
................................. WEN Zhengiang , MIAO Dongmin,, SHI Dan, et al( 92 )
Design and Application of Low -speed Direct-drive Permanent Magnet Synchronous Motor for
PUShEE ++++veerrensrrnneruneeeteerteetn et e et e e et e e e e e e e e aaaeeaaaes LIU Wei( 96 )
Study on Thermal Solution of SiC -based Motor Controller for Micro & Special Motors

.......................................... CHEN YELO, DU Minggzmg, (;AI Jiangtao s et Ell( ]OO)



