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S1 Correct an equivalent electromagnetic airgap length by using the Carter's
coefficient, solving for specific magnetic conductivities on two sides of a
primary iron core, obtaining magnetic conductivities on the two sides on the
basis of the structure of the primary iron core, and then establishing an
equation by using a magnetic flux continuity principle, so that a current-carrying
conductor airgap magnetomotive force model is obtained

S2 Drawing a short primary linear motor slot magnetomotive force vector star
graph according to a rotary motor slot magnetomotive force vector star graph,
wherein short primary linear motor slot magnetomotive force vectors have
one-to-one correspondence to harmonic components in the current-carrying
conductor airgap magnetomotive force model

S3 Calculate the winding coefficients and phases of harmonics of different pole
pairs of windings of different phases on the basis of the short primary linear motor
slot magnetomotive force vector star graph

S4 Analyze and calculate the amplitude and the phase of a short primary linear motor
pulse vibration magnetomotive force according to a distribution feature of average
components of a short primary linear motor slot magnetomotive force and a winding
arrangement mode
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A1

(57) Abstract: The present invention relates to the technical field of linear motors, and discloses a short primary linear motor winding
magnetomotive force analysis method. Compared with a traditional analysis method, the effect of an end part of a primary iron core is
considered in the present invention; an equivalent electromagnetic airgap length is corrected by using the Carter's coefficient; specific
magnetic conductivities on two sides of the primary iron core are solved; magnetic conductivities on the two sides are obtained on the
basis of the structure of the primary iron core; then an equation is established by using a magnetic flux continuity principle, so that
a current-carrying conductor airgap magnetomotive force model is obtained; a short primary linear motor slot magnetomotive force
vector star graph is drawn according to a rotary motor slot magnetomotive force vector star graph; then the amplitude and the phase of
each spatial harmonic magnetomotive force of a three-phase winding are obtained on the basis of winding arrangement and by means
of vector synthesis; and finally, a pulse vibration magnetomotive force generated by the three-phase winding of the linear motor is
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obtained by using a distribution feature of average components of a current-carrying conductor magnetomotive force. In this way, the
analysis method provided by the present invention can more comprehensively and accurately calculate a short primary linear motor
winding magnetomotive force.

G HE: KRWAITT —MEVRELBISAUD BN TTE BT HERAIE RS, 545
MR, AR BIEIE T WIS I A, R R E SRR AR KR, R
BOM S, HETWARESG MG NN W S, R 5 P % 2L e 2 7 285, M
115 2 B0 F VS BREZh S5 A 7 AR IR e 5% v AR Wk 20 35 Ok B TP T 4 7 R D 4 L £ LR T B B
REEEE;, RaHE TSI E T R E S RIS 2 = A1 5840 1 % 5 [535 B0 2h 35 K9 MR {2 A0 A1 437
A M B SR A AP &ML G2 HL AV =ASAE - KRS %, Wik,
AR BRI T A e B A . MERb TSR T H 2R BN SR A RE B B



WO 2021/258528 PCT/CN2020/111561

— PR E 2 BN S AHEh A TR

[HiARGE]
AR JE T L BPLEOR I, R, 20 K R AT ELE L
R AT A I WIRE

[(BREA]

ELEHNLE — RSBl e S ELZR IS S HURR e AN e e K LG E E
FE ERKATRER N I 5 p - ORI R A5 K, 51 L i S 3 v SR
KR T-ARORE LR BN, FIUWL el i 28 8 A5 P PR JREATD 201 W R K i L2 T
LA

HI IR i T 7, AT B P L = AN SR 2 A s 4l K R A AR
e, SR W) H A Bie e HLEE N B 4%, H Rl UL R4 B2l
LSRR A —Fh: SRR G, B b gl R e R XUz
BEH . WPHT I ARG AL A5 Ky A W B sl #, — B EER H e AL
AZPGRAH PR EAT 73 M s REER =M SRAL g by AL W ash 5, — e
LI 08 A - e - e 7 = AN Xk, FE AR RS X
R e R LAZ PR Se 2 BV AT 70 M AT 20 W S 22 s~ B TS A (A5
i, ELR R Y e e oML A i e 2 BER HEAT 20 #7

RGN AT 5 AT LA SR AT 4 L MO ML SR A i sl 35 1) i Y5
RO, EAEHER HLC IR T SR KRS 55 AN G Bl 5 A
CIEB AT . NIE, AT B R R B2 B LSRRGS 0
AT 57 CAAERA v 55 L SR 2 Sh 55 A5 B TP I 0 AT 10

[RXHNE]



WO 2021/258528 PCT/CN2020/111561

BB BRI BRI T 5K, AR WAL T — PRI 0 A AL
BRELREEN S BT )78, FH DU DU (4 23 B R ATI k BL48 WML e S 2H i )y
By, ALY e LS H AN A o B &5 2, TS AT AER IR 5
A

NS EIR H I, AR T P IR E A LSRG B 4y A
Jiik, AFECLT PR

S1: FRFE R EUS IR SER ri UR BE, J3R H AT G 00 1 L
T, FEET YIRS AR BP0 IR T, RS TR FH 300 35 0 ik D e o
A, AT BRI T A G Bl 3 A5 7

S2: AR A F LA )y 34 K L T P 4 T AT 4 2 P B LR i 5 34
RERIGE Horh, WA E LRSI 3% 5 S T IR B S R B
B AR T B B oy i S

S3: A& TRV B LR DU 2 5 0% i R R B TS 25 AH S8 2 A5 R A
W PSR AR BN 5

S4: ARGk B LR FB LR RE BN B - 35 3 e 1) o A REAE DA S S 2H A A
J7E MU SR L LR R ) 3 T LR A A

e, fEPTIR PR S3 2 )5, .

St TSR % AH SR AL 25 X AR 1 184 1 SR 4 R BORIAR A a0 470 AR e, 453 88195
S ANV U SN A TR A IR A T30 A3 i . BIFIA T30 43 IR 7 (1 S8 4 R BRI )
FAE o

U, ik BR S2 AR e AU R sl 35 0% 5 B Y B 2 i R A
SR IR ATIET R Y A SO AT

e e i URV VI G B LR ALK R DG 2R, S (i 2 (1 T i A
ML PR FO LR R 34 O 1 5 T IR B8 O Sk A7 4 B, 19 BRI
RV IR 5 N

i’ 200 PR 1M - /R I N Al - A B Y SV T - BT N

2



WO 2021/258528 PCT/CN2020/111561

F (x)=K,(x.)! +i:Kv (xc)]cos(szﬂx+90j H
v=1

2y _ x(H+6,)
1-2e 2 arsinh ———*
H+6 z(H+9, z(H+6, 45,
Hdt, K()=—2L= K, = 2 H[ (45 )] B (45 . z(H+s) |
2+_ e e e
A 46,
K, (xc):isin—wzxC y O ———”(sz_L) ;
VT

b, v IR, TN R EAE, x NS ERETERALE,
L R BRERKIE, H ZRWIR KA L, & RS i K .

BB, b BR S3 AR SRR SR AL Se2H 2R B A
MrHITESL, Frid SRS R G, iR AR S AL e XL
JZB 54

BE—0 M, R T RIS T AR, R L BN RE S AT B
Iy e, AR T2 O R
e, BT TVE N TS A R R R 2R LA L
AR, IR AR W R R R B EROR T 5, BRI DL AT 23 4K

N

R

FHEC T BA 73 B R I EL L LI R G i s 5 ), AR F i 2 Ha
WG S o T 25 A, AR W B8 T W1k o i se i, R RE &
B IR R B TR, R AT P i Lt =, PR T 9k
PNy ARSI R AN E R B GBS 4 e e VA= W N K G ¥ E 1
WS B A AL RS e s MU R B 35 Ok B B R P el AT 2 L
AN RS H R ALK e it BRI 2 LA FBA LN R R 3l 45 1)
WA AT A o A WIS ALK 3 A JT L ne e S0 At . HER M o1 ST ) 20 28
HINL G2 B 35

SIEED



WO 2021/258528 PCT/CN2020/111561

1 AR SR ) — PR 4 LA L SR 2.0 8 35 0 B 5 I K A
A

B2 AR IR O R M DL 2 AT 2 L L R AR A R B e
KA

B 3 AR WIS A e ) 2 L2 ML v S A BRGS0 Al s i 1

B 4 AR IR O R e 4 AL A1) 2 L TR T 3l A5 % B K
FonE A

B 5 AR R WS 1) R G 2 345~ 35 7 B R 5 ) AR A DG R i

B 6 AR WISt — S A (R e IR A s 55 % B R R P R S AR
L H, K 6-1 Nk iU R s m R IR, 1 6-2 MR I ELAk
UL G sh 55 Ok e AR s

B 7 AR WSt S A (R D IR A s 55 Ok e R P R S AR
L H, B 7-1 e U RS O m R IR, B 72 N R B
DU a5 R A

(R ASEiE 53]

N TAEARR I H ) SR TT SR EMTE R A, BUTR S5
LeSCti, RIAKRWIREAT D VRAN U I N ERAE,  BAR P R A B AR
St B DU REA R W], IFA T FRREAK W o eAh, H i i iR i)
AR WA St 7 2R il B B BRI R AR I 2 1) ACHE Jlih 5% gl ]
PAFH LA 5

b 1 s, AR WIS R B2 LSRG Sl o H s
IAHRAR R, AR DR

S1: JRHE R BB LR BT, TR SR A G 0 ) L
2, RTINS A RS B I ORG-S, AR5 A T A I R S B A
0, M BRI R UGS A

4



WO 2021/258528 PCT/CN2020/111561

S2: MR e LR R ) #4502t A 2 . 2 v LA i ) 7
KeRIEE; o, IR A B Rl % B S T IR i R R B
BRI P R XS

S3: T RENI L BN RE S 55 % e B R P T B A A SR AL A XA 1
W GRAL R BN 5

Sd: MRAEHE AT L B AURE G SN 55122 73 S 1) 0 AT R AL DA S Se 2 A
Jias Wit SR A S B F LA 51 35 AR D A A AT AR

T I E AU R o A TR Bl R ) I R

TE RSO MR . BB B Al HRR REBUE RS RS
BB, IS RS SR A o A SR AT T BRI TURE Sh
HA

(1 SEROLHB K IZ L R KRB IR

7
b 2

[

o, = o

"S55 1h,
A, o NREEE, b RIS, s NPBE KL
(20 WML U LOHE T 5 RN Ay 18 SCAHRS LUTE 2 -

1)
A = 4 =2 g

}’max /Uo

Ky NEZHETZ, A NS .

(3) it Schwarz-Christoffel A8, TR LR T S8 x
WP LIE-ZVor

x 1(2  1-4

a‘;ﬂz“ﬁ+4j

Bt Brifie Taylor M BUR A, BUE TR TLRTS -




WO 2021/258528 PCT/CN2020/111561
(4) SABRWE P 0] IR N
F(x)= {

X, xo NSRRI EN B
(5) Mfls et et £-k=r, WL Tl o

I O<x<x,
b4
I ox <x<L

Ay~ % J‘f(m&e)/lrdx = g—jKAD
2 arsinh”(H+5)
Hop, g _HAS 1+[7I(H+5e)] _z(H+8) 45, |,
) 45, 49, 7(H+6,)
45,

X, D AH 73 53R s A O iR 1 R e
SRR DA 11

D D
Ag =N+ A :,U;_XC +K, ,Uéo‘

D D
=%(L—xc)+KA ﬂéo‘e

(6) MHRHEEIELLEME B/ KA, +EA, =0, BRI TR RS AR
[EZ\AF

Fe(x):KO(XC)HZKV(XC)ICOS[%T”HQJ, VR LG 2% 1) P-4 3 B R ) i

v=1

P 73
_2x, 2 arsinh”(H+53)
H % _ 7 I :H+5e : 7Z'(H+5e) _7[(H+5e) 46,
Horr, o(x)) L y K, + . . + S5
K, 48,
§ (xc):i IRCEA 0 :_ﬁ(vxc—L)
v L L

b, v NIRRT R, T RN AR IR, x NSRRI,
L ERWIRERSKSE, H RIS, o RSB mi K e
Ko NIRRT RMES)AT-51 03 E) R %, Ky A Schwarz-Christoffel 84
R AR AR R, K, AR AR SRR AN B 2 TR U I 20 1 R AL



WO 2021/258528 PCT/CN2020/111561
)I%‘i%jiﬁ F (x)=K, (xc)[+iKv (xc)]cos(szﬂx+90j EF' E@%T%ﬁ%%gﬁz f'—lff I‘ETJ 9%
mAPEA, SRS XL SR E SRS R SR R TR

.. (n) _ (an—Zl)L

A, n NEES, Z NI AR

TR AR U A L R R RN A ST, AT R R ] 4R
HLE LG BN AT o3 B A5

FLARIR, MRS HATL 3050 ) 2 B 4R LA R SR 50 DG R T 2, g
B UL F AR S 201 1Y RE R 202 HDTAT 2 FLZR BTG ER LS 204, Jigk Fi bl
T F AL T 1 203 G RELR 202 s MAEITIE 1 & Z S5, HZkE
U S4205 17 205 1 2 Z 405

A AR I S B S A AT W 3, T I S IR, A
A PR S AN TR DRI A A P AR o A 56 A A T
N PR BETRE  FR BE A, nT A6 i 3 Schwarz-Christoffel 28 4471 25 55
i i LR SRt TR S R R A PR T, AR5 R P e i
Ak s e v A, BRIV AR A PO R S AR A

i sh 3% R B AR BB 4 s, 8 et e H AL
PR S 38 OB L T PR ER AR JBE 0 40T, 2t e s i Lt 8 e Tt sh 94 o f
402, JLAHAZA Y 403, LA 402 RN An 2 il i e U i s 33 ok s B
B AMEE 404, 7E 404 0GR FFA7 B 1) 23 AR AL AR Ay B AL N R 8l 343 0%
R E R AL BR AT 405, 401 1 405 FTAfl a2 1) ELZR N EL2R Fi D URE i sh 342K
R E RIS RRE 406, HH 405 F5 1A 401 [ % O WS K 407, 4 402 Al
407 AR R G BT R 1 B B LR S e i 3l 55 Ok e 408, HAHAL 1 N
409.

HRHE B 2 s e % B BB ) 0 2R FB L I AR AL I R Bt K 2R
AR e G LGS B L, e FO LA K 5 T 20N




WO 2021/258528 PCT/CN2020/111561

. (2n-lpvr m
- " ) T L
an =Vwe‘] - e z 2
' 1Z1

RGBT H BN AR RIS F A, A S v 3o .

~ . 2f . (2n-Nvr ;c8r,
Vi =V, %" = —sin —( ) e 2z
' ' VI 27

WHRFE I 7 7, 17 =1, e 1o =17, 1K — S It i 5
() ARSI W AN KRR, 33000 51 A R T AR 72 A 1, % K BB AN A,
SRS o0, SIERHON E %

oD, K ARG bR T I A T 2 # e, R T
13 BZLE Pl (KR h 5 0 B, b G2 R AR B A s 0 ) R SR 4L 1)
BALR RSSO RN, R AT A5 B %A SR R 34 o i, P i
{E AR B 15

BE— b, AR Y8 S A G AL AR AR B B A o< BB i, BT AR 21 2% 1]
GRAH IR B 35 O SRR AT A A7, M A5 55 5 0K I 5 R e A v e 4 ™ 2 1V T
BN R IR AL 1 LA e R A

e U, S A R AR A B A SR L IR Bl A ) I AT 4
SRRIAT 75 B 0T 37 () B84 22 50 R L 2 [ AL

U, AR LSS T S R Bk, R R S, I B R LA )
PP I RO AU R B R MR R, AR P I 2R, S I
B U RGBT 0 RO, BRI T4 2 B K

T T 45 AN LA S A9 Xk AR R I £ 7 T R B AR 33— 25 HR

SEHE—: 12 M 2 A 2R R S HAR AL

Boe, el U A R R R (v =1) |, IR 60° AH
WRIDNHATRAM, S 6-1, WRIFH 1~12 SRR M S5 0
Sk, RIS BIE R BNl 1~12 SRR R, 2L 6-2.

Hk, CLE 6 fras A MG bl S SRS anlh 1, 2, 7, 8,
AT O B R T 1S 2] A MG ALIM G2 R ECRI I I i 2 A I R AT Ao

8



WO 2021/258528 PCT/CN2020/111561

VAI

A,

kw, =

A

S = - - . o
{Vm = Vll,l +V11,2 _V11,7 _Vll,s =V e™

» phase, =0,

[FIVERT SRS B AH. C AHGEZHIN G2 R BORIBE e 2 3 & Al A, 43 il
O N kw, « dow, 1 phase, ~  phase, o

A, X BRI R AT A, SRR R AT SR R . )
AT IR BN E R AL

s AR

o H s k’”j]

K v, ~ o, 70 SN AL TEAT BRI B A AT IR0 BRI SR 2R B phase, ~ phase,
3 9 N A T AT IR B AT AT B R . FR AT A A o

X BRSSO, A RIRSDRR,  BIRTA5 20N [ R B se 2 5
FAIL

i VFRIKIRE B R AL

b e = 3K, (1)e = Y Ko (e

2 _2n
+Z K, (n)eﬁT - Z K, (n)e gE
n=5,6

n=11,12

27 2m
+ Z K, (n)ejT — ;4]{0 (n)ejT

7=9,10

K o, N = MRKIRBEEN S R EL  phase,,,, NIKIRWESN S5 AL 0] L35 )5
T A AT . AU 3T LA A L IAE X 2 e 03 5 B v 45 21 Jhi I 1 2
5 R AF AT A AL

Sl e 13 45 10 W B A el H AR AL

B, gl ied U R Zh H R BRI Gkigiv=5) , &I 60° A
R 73 I Eh & BN R R kAT ge e M, 20K 7-1, AR5k
1~13 5 AR O B 00 5 A R g s BV A) 43 21 ELE UL 1~13 5 A
K, ZWHET-2.

Hik, CAE 7 P A Mgl sed ikl eiln 1, 4, 7, 10,




WO 2021/258528 PCT/CN2020/111561

2, 5, 8 11, FATHREA IS 2] A SR M S 4] R ERIE I WG 3) #52h
L AHAL:
VAS = Z I715,n - I715,n = VAseng

kW :VAS

A

» phase, =0,

r5

[FIVL AT RAS B AL C ISR SR 2 28 BRI BL S E S 34 2R A s
W, X BRI EECREATHEEAR , ARLE AT SR R XA
AT IR BN E BRI AL .
kw e

kw, e

iz

27 .
{kw e } 1 &3 &3
r =
Jphase, 4, 2r
kw e

==
1 e? €3

KPR E AN R A, Rk BB, B AT4S SA RN S se 2 1 )
FHAE o
iy R KRME ) R A

fow e = N K (n)e® = Y Ky (n)e”
n=1,4,7,10 n=258.11
K,(n)e > - Z K,(n)e 3
,11 1n=3:6,9,12

2z 2
J

Ko(n)ejT— Z Ko(n)eT

12 n=4,7,10,13

+

)5,

*®

n=

+

16,

RLAS R I 0 ik, R8G5, B oy 4. ofE
Rt T SR LR UL SR A B

AR BARN D5 5 B, LA B SO AR R W PR AR S5 g 2
FEA T CABRBIACR W, FLAEAS S RRE AP 2 N P AR AR AT B . 25
[ A SO A BN AL S AR W ORGVE 2 Y

©

n=

10



WO 2021/258528 PCT/CN2020/111561

| F E K

1. R LSRRGS S o ik, WA T, Bl
%

S1: JRHE R BB LR BT, TR SR A G 0 ) L
2, RTINS A RS B I ORG-S, AR5 A T A I R S B A
0, M BRI R UGS A

S2: MR e LR R ) #4502t A 2 . 2 v LA i ) 7
KeRIEE; o, IR A B Rl % B S T IR i R R B
BRI P R XS

S3: T RENI L BN RE S 55 % e B R P T B A A SR AL A XA 1
W GRAL R BN 5

Sd: MRAEHE AT L B AURE G SN 55122 73 S 1) 0 AT R AL DA S Se 2 A
Jias Wit SR A S B F LA 51 35 AR D A A AT AR

2. WIBCMEESR 1 ik iy o0 ik, R AEAE T, IR B9 S3 2,
QR

XF IR 5 A GE AL A XA AB I SR R ORI AT AL e, 45 51 %
X AR ARG Bl 5 R A AT 0 f s IR AT I 03 1 I X L R SR AL AR B ) 4
AL

3. WIBURIESR 1 802 Frikii s thrsik, HASEET, kD g s2
AR Al Jie e rBWLRE i sh 5 Okt R R B et R 0 L BN LA 3l 35 Ok e B JE
SEOEGT

BTl LA AT 2 B FBL R R S 2R, I i B2 O s AT
R PR e FO LR W sl 35 Ok 1 55 P 3R i B2 ) e db AT 5 i, A5 AT 2
EE ORISR

4. QIBCRIEESR 1 Bk i) oA ik, HAFEAE -, Pk 8 5 AR

NG

11



WO 2021/258528 PCT/CN2020/111561

BRI R IR N F(x)=K, (xc)lJrZ:O:Kv (xc)lcos[szﬂx+00j ;

Iy _ 7Z'(H+5e)
1-2e 2 arsinh ———*
L H +6, z(H+9, z(H+6, 45,
At k(m)=—%» K= 2 H[ (45 - (45 L, 7(7+4.)
2+_ e € e
K, 44,
K, (x ):ism_wrxc s O :——”(ch_L) H
Y L ‘ L

b, v IR, TN R EAE, x NS ERETERALE,
L R IREKSE, H RN IRRS R, 6, R 58 il U

5. WIBCF SR 1 &b rih, HARAEAE T, Pridbig S3 i fs
TGRS A I S R BRI (VB IR SR 4 A 8 2
e, PridARw MG A AR LSRR B 5e 4

6+ AIRUHIEER 1 Frik by o3t vk, HARFEAE T, SRl A A4k
LRI, I H A AU RS ST 22 03 BON %, R P s T3 B ROK

7o QORISR 1 Ik 3 M7 id, JLRFAEAE 35 i JrvE N Tl
AR RV BRI 2 ELER FIL

12



WO 2021/258528 PCT/CN2020/111561

S1: FIRHF R IR ROBH B SE, IR

RGN LG, T WIS S i A3 2

PR fg e, AR o A R T 1 S Bl 3725 2, A
11775 2 H R sl 95 A1

S2: MR e e FE LA Rl sh 35 Ox e AR P2 i R T

HEBYUE L sh A R m ARG, Horh, R EL

UL 5 35 O 5 i B 2 A R sl 35
AR X

S3: JEFRIAIN HEL AU RS B R B R R
A GEL X AR R S 2H 2R RAAH A

S4: MIPE R BLLE BN UAE Wl 2 -1 200 1K o0 AT
FRAE DL B HuAT 7 X, ik SR 4 B 4L FR L
KR Bl 3 ) B AR A A AL o
K1

201

204

\ 4

205

1/3



WO 2021/258528 PCT/CN2020/111561

2/3



WO 2021/258528

3/3

PCT/CN2020/111561
AZ
CY ~—— ¥ ~ BX
4 N
AZ AZ
/ \
CY BX
|:> \ w2
A 9 /
A 5 5 z
\ /
\\\ @
CY \R d:///v;_%,x
~ >
B.X CY
kg 7-2

kg 7



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2020/111561

A.

CLASSIFICATION OF SUBJECT MATTER

HO2P 21/14(2016.01)i; HO2P 25/062(2016.01)i; HO2P 25/064(2016.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

HO2P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; CNKI; SIPOABS; DWPI;, USTXT; WOTXT; EPTXT: H#:, 2t A, B, Dk, s, W, ~
Fe, SR, #E S, BIREL I, RE, GHE REL SAH AL AN, BRIR, TE(H. linear, motor, machine, MMF, magneto motive
force, air gap, harmonic, winding coefficient, phase, amplitude

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A H %% (TIAN, Yuanyuan et al.). " 4350 £ 0 G320 7t 30 i A Al AL 8 F I sh 35 R 62 1-7
4 FEUSMHT (Stator Magneto-Motive Force and Winding Coefficient Analysis of Permanent
Magnet Servo Motor with Fractional-Slot Concentrated Windings)”
YL (Micromotors), Vol. 45, No. 4, 28 April 2012 (2012-04-28),
ISSN: 1001-6848,
pp. 1-7
A CN 1705205 A (ZHONGYUAN UNIVERSITY OF TECHNOLOGY) 07 December 2005 1-7
(2005-12-07)
entire document
A CN 103560737 A (NAVAL UNIVERSITY OF ENGINEERING, PLA) 05 February 2014 1-7
(2014-02-05)
entire document
A US 2015069875 A1 (WISCONSIN ALUMNI RESEARCH FOUNDATION) 12 March 2015 1-7
(2015-03-12)
entire document

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

28 January 2021

Date of mailing of the international search report

11 March 2021

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2020/111561
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2018331591 A1 (WISCONSIN ALUMNI RESEARCH FOUNDATION) 15 November 1-7
2018 (2018-11-15)
entire document

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2020/111561
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 1705205 A 07 December 2005 None
CN 103560737 A 05 February 2014 CN 103560737 B 04 November 2015
Us 2015069875 Al 12 March 2015 us 9595858 B2 14 March 2017
uUs 2018331591 Al 15 November 2018 us 10594179 B2 17 March 2020

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2020/111561

A ESIRbaES
HO2P 21/14(2016.01)i: HO2P 25/062(2016.01)i; HO2P 25/064(2016.01)1i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO2P

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS; CNTXT; CNKI ; SIPOABS ; DWPT ; USTXT; WOTXT;EPTXT: B4k, £, H#L, MWL, ik, WiEh#, Wi, R4,
/;EIK:%FL Eﬁ%‘? EEIE%7 i%?&? 9&%7 «méﬂgik %éﬂ§&7 *H’fj7 Hj(y:l‘é? TI]ETE, 1inear, motor, machine, MMF7

magheto motive force, air gap, harmonic, winding coefficient, phase, amplitude

C. AR

% AU SIS, BERN, IERMHEEETE AR AR K
A H "oy B A SR K AT R IR ML T REBN B R SR R BT 1-7
Ta LR, §%45%§ AR, 20124F 47 28H (2012 - 04 - 28),
ISSN: 1001-6848,
B1-TH
A CN 1705205 A (R TRk 20054 127 7H (2005 - 12 - 07) 1-7
43
A CN 103560737 A (TEARMBBERE TERY) 2014F 28 5H (2014 - 02 - 05) 1-7
43
A US 2015069875 Al (WISCONSIN ALUMNI RES FOUND) 20154F 38 12H (2015 - 03 - 12) 1-7
43
A US 2018331591 Al (WISCONSIN ALUMNI RES FOUND) 20184 115 15H (2018 - 11 - 1-7
15)
43
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
N7 PRI IR T I HR— SRS RS U2 2 e o O I S
«pr FEERRHIE DB MRS S ARITE S HiE ST A “x7 BRI, BRI, INEBERRP AR R

. . AR Bl
SN N 2l A b el B i KR 1 R e

S KBRS TT T A BURH A TN T 5 AT, ERR R
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
| o A% 2R S e i A H B | BrrAdr 2 40 25 1R 2 H 29

20214F 11 280 20214F 39 110

TSA/ CN I 4% FR AT 25 SZE R

W Z%ﬂ?ﬂﬁ*ﬂ@ (ISA/CN) AN HE

o [ b 5 T X # ] APE E 465 100088 7
£E5S (86-10)62019451 Hi551S  (86-512) 88995836

PCT/1SA/210 3 (58271) (20154E1 1)



Bl H S
XTREERNESR PCT/CN2020/111561
Wit 4 8 0 B RS el Gl el
CN 1705205 20054 128 7H T
CN 103560737 A 20144F 2H 5H CN 103560737 B 20154 118 4H
us 2015069875 Al 20154 38 12H us 9595858 B2 20174F 38 14H
us 2018331591 Al 20184 118 15H us 10594179 B2 20204F 38 17H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

