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(54) Title: METHOD FOR SUPPRESSING THRUST RIPPLE OF LINEAR MOTOR, RELATED DEVICE, AND MEDIUM
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101 Obtain a mapping relationship NI between thrust of a linear motor and a current,
¥ and obtain a mapping relationship 10X between a current and position data
R b R B e L B S R LT IR SR B T et | 10z corre.sponding _m a thru.st ripplevof the linear motor when there is no F).perat\ng current
LR 102  Obtaina mgpplng relg(lonshlp I'aX between .a current va.\ue and position data
corresponding to the linear motor when the linear motor is connected to a test
¥ current, the test current value being non-zero
P, [P ) NS . 103 103 According to the mapping relationship 10X, the current value la of the test current, and
A BT R L R Aottt UM L e KT s the mapping relationship I'aX, obtain a mapping relationship laX between a current
ARG R AN P ] A2 o 181 FIHLV AL 5 4 A SIS value and position data corresponding to a thrust ripple caused by the test current
104 According to the mapping relationship laX, obtain a mapping relationship IbX between
+ a current value and position data corresponding to a thrust ripple caused by a preset
U LRI AL, ORI I R Ui R A 7 104 operating current
SRR A e B IR YR S R 105  Store the mapping relationship 10X and the mapping relationship IbX to a control system

of the linear motor, apply a compensation current to the linear motor when the linear
mator is operating to suppress a thrust ripple of the linear motor, and calculate the

105 current value of the compensation current according to the mapping relationship
10X and the mapping relationship IbX
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(57) Abstract: A method for suppressing a thrust ripple of a linear motor, a related device, and a medium. The method comprises:
obtaining a mapping relationship [yx between a current and position data corresponding to a thrust ripple of a linear motor when there
is no operating current (101); obtaining a mapping relationship [';x between a current value and position data corresponding to the
linear motor when the linear motor is connected to a test current, the test current value being non-zero (102); according to the mapping
relationship Ipx, the current value [, of the test current, and the mapping relationship I';x, obtaining a mapping relationship [;x between
a current value and position data corresponding to a thrust ripple caused by the test current (103); according to the mapping relationship
L,x, obtaining a mapping relationship I,x between a current value and position data corresponding to a thrust ripple caused by a preset
operating current (104); and storing the mapping relationship [yx and the mapping relationship I,x to a control system of the linear
motor, applying a compensation current when the linear motor is operating to suppress a thrust ripple, and calculating the current value
of the compensation current according to the mapping relationship Ipx and the mapping relationship Ipx (105).
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203, EAAMMLE, 24| Lid AR WA BAER AN B AR A, L
B AR IRAE A B B RS LR TR AR R R X e,

RK R 3] G PAIT FARTT VLA —FF A X AR RS 4K E, Z A
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2 AU 77 IK B 0 3 ) BB T ART LR WAL A 3 )k sh it AT ], BLR
6, H 6 A& AT ARIT AR B 525645 F 695 3R, BT VA —FP GLiE A 4
A Feds F) R A AR B, X P AR OEwE 1 BT7 R340 F 5 ik
FAF O FURAMZ B R E2 ERIE MBS K A, B AR T AT AELEES
FEE LT A kS T AL A B S  B AR A RS K R A Bk 49 424 b A5
ALY S IR BN BT B 6 R AL B BB R &, T B S AR RALEIE Sk
B AR Lo B BRAF IR AMBAE, FAE R AMBEAT IRAF b R ATAME,

BTk R P, LR HR A AR FHITH L E T A QAL
WA R, LT A B TFEE, ERETFRET AL LKL, IR’
T4l BRI B FARIT AL K oG e Kk & R H 6 XL, £
SCAR TG QISR Ao RPITARL ) 5610 F 49 F IR,

B 17 23b F e Ak b, TR A& BIEES B LA
T AR KAt R AME B RGBT AME# o Xk EE A Kk Fh .

Lo, ERBAVERAAEILTIE A KSR 0 IAE LB HIERA X &
RRH],, TUXEAAL 5] A3 5k s Prat B o4 i 5 15 B B8 o it %
FERTHIL,.

TARKL,, =1, + 1, VEAZEGAME BT EAN], A iR e A
1248, BRI, ZAKRBAEATH, 4HMESRERRMAL, TORBETK
AMER RS L B MR St X R AME S IAMA L, EEMREE X 4ME
HRH IR, WRABIEIFRETHERL =1+,

B H A A A AR A A, TSR AL BB 64 R
i@ iR b 4 b A e B AT, AT R 69 B3R R AR R AEE 00 7 A A BAE R
TENAMEAE, XA 7 5T A — T A2 5 _Edpd) B R L 0k sh, (2R AME
THL NG T A fm5| AR KS), EHERBAF, BERAGREER
R T AR BHIR RN — N EZRE, F Rt B F #ATAMEARE,
Fr R AF R LA AU B AR ROk, AR IR ) R RAF R A4

w0 AL SR B A BT AR BAIE RS Rm, AT
BAERAA OUAE—E (NXER) M ALK RB I # b e93E /12
BHIE, REARBEBAGIE L5 0 iie) X 2T BB TN R KR8 A
1n B R e, RIEBAF R IRAA, 3T oG b R-An B 338 RIGEAMZ 2 HAERA
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T, AR R LR AL 3R ) 69 R ST B4 . T VA L AL AR IR R 9
BRAT K ZATE B RAF RIRBATAME, B B AT R AL 7 5| A2 693 F) S Ae Btk iR
FIALHIE N KA BAT T 374, 12 A ALK B B3R/ 690k 3h1F5) o\ A 2K
ERECE I

AT B3R AR AR ) K Bh 6930 H) ik A 69438, KR B A A
F T —Ar ARRAIE ARSI E ., FALE 3, HKBAIE K sh e
I E 300 L35

KRB 310, A THRIAK BA IR 5 SR BA X 2 N, RIRALK
WAE ARV WA B SL T HE A M hat B a A S B AR T K A T

FRECBESE 310 1L A F, IR L3R A 2K AU 238 3K 9 76 B 0L F st B2
AN BB Bt X A F, B mX s A adE R,

2L FEAEIE 320, AT

RYE LA medt % 2 N VAR BT X 2 F RI LR A & AU 3228 3K H U
A DL BT 6 R e B AR AT R A T

BB Lk et 4 2 Lo, BRI TR 4R B3] A 3 A I Sh BT AT L 6
AR 5 B B g £ A Lo

B A kR A LR X AL T LR AL dAeddzs A4,
VAR Tt B AE B H R RAUE AT 56 6 AME @, 64 R, VA SEILA A ik
H&BAEIE A K F.

Wik ey, iR A & AR A RS 93 R K E 300 i QL EAMEARE 330 Fudr
H)AEH 340; H P

LA REAE R 310 L] T, RIGRICFUR A BAE B e il ;

b AMEAES 330, A TFARME LB AR Ao bEBA X AL, AR
LRAMEE RIS ERIEBAT R A L RE LR X AL, K
¥ L AME b R AT E AL oY W R,

LRI 340, AT AEESMLE, 424 Lk A K RALEGIRAE B IRA R
H B AFRFAL, iR B AR AAE A R AME e B S R TR A A
A AT 2 A,

FRABE R LA — AR5, B 1 Fa B 2 BT R 695 iR BT i B S ASF B34 +T
VA w B 3 BT B R AR A RS 6939 4] K E 300 F 498 AR IAT A, st
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A BT,

RO A 6 LR BALIRE K Bh a3 H] K E 300, A& BAIE S KRS
#9476 E 300 ST VA RER B &% WAL AR WA DL T 4R 1k 3h 51 A2 e i
BB BIE MBS K A, Fo ALK AR R X B R T IUT Pt L 4 & i Fe s
BHAFGRAT X F, R EIRIER, FARIE LR X A e ALK R
HE R K FZ, TTAFFRRK IR | A R Pt ey RS L B
B AT AT K £, FroARE b K IR T | AL 69 3R A IR B Pt L e A 4 B 4K
e BRAT K &, IRAFFR A9 3RAF A5 | AL 09 3R 71 R SD T3 L 64 R 545 3%
st R R, REEELBAE LAY EILTIE A a7 20 b i 545 B 484
Bt K & Fe TR A BRAF BT AL YR A IR BH BT AT L 64w R S A5 B A 0 s
X Z AT AR OIS R %, A Tt 5% A &K whLegdf 1 K3 R IE Tk
A FRAE WA AMBAE, YT VAR B R AL TAR B ) R 32 B K A ST B A4RAE A
BATAME, BB 2 AL A 3| AL A 46 /1 K Sy A dRAE AT | ALY A A 0k Sh B AT T a9
#), 1R RA AR DA B IE S 6K HIFE] B AT A KA.

HTF B ik RAEBIVA B B RGP0 F5E , KA I KA RAE—F
ZEA, ZAKEINE Y O AKX BN oded] A%, Z1EH 240w
| P SEAe ) 09 7 ik FRAF Y A K B8, A E SR O ERBEL AN BT
I A1 ik St B e R A B LA 6 et X A L A TR A9 4RAE IR T 2 03RS
AP e R L E AR X R, FREFAAATAELER
LMAUEATH, A iR A & BAHE A — N AME L AR iR R ALy R )
Wy, ARIE BB K A L e IR Bk A [ VAT A B R AME A BIA
14,

HTF B ik RAEBIVA B B RGP0 F5E , KA I LA R —F
Fi&& . EALA 4, Z8-FREE ) QIS 410, 3 5 R FNR 420,
WA 430 Fe P 25481 440, 9, LR 410, 3F R HEFHENA 420,
W A1k 25 430 Fo P 2645 0 440 773838 2 288 2K 450 R Xk d, 18 i W 4%
0 440 T oA b HAbiR & HATIEAR,

4k B K AR TR 420 BP it AN T A A S P, Bt
WAAENTT ) T Akt BT o VE 220, A5 430 A4k i+ B
o, LR EAAR R O3ERFES, LRAERT A THAT LRS84 &



10

15

20

25

30

WO 2022/057010 PCT/CN2020/123500
13

P2 35 410 (AR CPU ( Central Processing Unit, P43 3% )) &4t B4
SABAE SIS, BE T RIN—FR L 584, BARE T & FIT—5R %
SRR R IUAR L iR RAR AR L T B, AN RAEBIF, KK B RHEH
AL TR 410 VAR THAT—Z P A, Lis4l 1 Fo ] 2 BT Z565]F
7 iEFF,

KE A TP RAE T —F it AR (Memory ), B HAUG%
IR ALESH T WINCIR S, T AR Ao i, TToAEMe 2, sbal eyt i
PBARANTT BT A LIB335 09 1 B AT, 4 R L Q35458 BT £ 3549
T RAGHENTR . AN R ARAE G R 8], Z A0 6 4k T 48 09384k
4. H, BG4 PIEART ETREE BB FRTH—FREF
354, XIS T AR —NPR—MVA LT ENAES (IEERRD), §
F R, AL e HEALE AR T AR G ik RAM A2, TR 3E R
#2 89 5444 % (non-volatile memory ), #l4e Z ) —ANREEL GRS, TR a9L
VAR E ) — AN T it B AT A 23 B 4Gt EALE AR

BN T, T i AL B B A R FFPAT I FAAAEN TR T AR — A2k
% 5484, VAFEIL LR 2k b e9Ae R T IR, BRI, EAUGEANR P
B —H RS FARS T AR LB B BT PATE 1 42/ H 2 #FHENET SR,
At RBAA

BT BATSR B BARA R T OAF RN T B3], AREG @ iE, Lidfhix
0 5% B Foksh 0 BAR TARITAZ, ST AR AT 7 ik 52364 o 62t i 1342, ek
FRATE,

BERE PP RAE A et F, ML), PTBEN A%, LB
i, TR C A F X EI., Flde, G R 5, AUH —FPiE 2 4K
o EIRFILEST VAR R MR FH X, Blde, % A R4 T A& F
TUAERE| F —ANRG, R—EAFET ALY, ARPAT. TR T RITE 6948
L8945 e . XAEARS . B EET LT~ , KF AR
B 34RO RABAZTEE, TR WM, PR H A,

VE A 4 B B DL G BLRST UZ B T A T2 38 B4 TT 0y, A A AR
BRI T VAR AT VAR R ITEALS, BP ST WAL T — /N, RE AT
AT B % ARG b, 5T VARAE R IREGE BB 1 P 09305 23 B0k
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R FIRFEAB FEA B .

B LR AP, STASIRREA o B s, B, B RE & e
R FIL, BRI, TR o Hd it EAAR S = ey T X 5%
I, T EAAF oo QAR S M EIE S, it B E i R AT
T EMAL I8 AT, 2RI T A I B ARE Y R AR 6. ZiT
BAT VA8 B AL R AL AR %, AE AT EELEE, i
i SAEE AT VA B A i BT R B AR F Bzt AT ik AR
Ju AT ot BAEESTT A — AR bbb AL RS 2B R A s
Wt & (BleRl 4R L. L. 45 A P & (digital subscriber line, DSL))
AL (BlHeirsh. K. WORFE) 5 X@ 7 —ARsbsks., i E kS5
BRI TS BATAE R L 2T FAUT 18 A AR T AR FEALER A A IR A AT 5T
RN R A A QB —ANRE NT AN ERAIRSZ . B F 8 FHIBA MK
&. ZTRANRT AR R LA (read-only memory, ROM ), S FLALGfik
A4#2 (random access memory, RAM ), AWML, #lde, 3kA&. B4,
R BEEE . RN, Hlde, BFE LA (digital versatile disc, DVD ).
XEFFENS, Blde, BEEAEE (solid state disk , SSD) 4.
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Ik =3

1. —FY AR BHIE RS Fr 4l 7 %, R EET, €4

IR SORIR AR WAL IR 5 ey gt X AN ;

BB STARBR AKX UL AR AGE AT R B R ARSEE
ARG X AT,

BB S2: R EXPTiR B % AL BB MK W e H LT BTt R 64 A Az B
ARSI AT, AR BS £ A F AR KBS £ AN R E A 4
W, AUAE 438 ) TK L A A HE LT AT AL A AR A B AR A X AT, FT
LD UFER IV | 32

B SIARIE PR E AL ALK A AR, VAT R A
X F 1, RIFHPTER K AT | AL GG A I 3 P AT R 6 W R G 1 B S Y
AKX AL;

WHR SAARIE TR BRAT K A 1, RAFFUR A RA 0IRT| ALY IR A S Sh Pt
FLE W AL S B AT X R T

B S5 FTR B £ A1 AP RS £ | AT PR B4 ey ds
#l 2%, EPTEARBAHGEATE, A PFE H & WAE I — /N AMZ & R0 39 4) B
H A K OAYIR K F), ARIEPTIERRA X R 1 Ao PT AR X 2 T AT FLPTiE
AME b, A L RAAL.

2. ARIEARAER 1 BT 6 AR BAIRE A ik e vl 7 ik, HAFEET,
Pk F 5 S1 eL4:

PP AR BABRAIE R IRA KR, B A4 i A KB 3T
Hik A3, RESFHTAR T L) T RFL B P 5L 64 BT L AL 48 AT 2 49
£, FIFEFTERLBERATATE AKX BHEIE ) 58 E LI ud X £
F;

ABEPTEMA X AN, FoPTBit X A F,, RIFATEBRIA KA.

3. ARIBARF| R 2 Frid o) AR OAHIE ) K Bh a4 7 ik, HAFEET,
Pk 3R S2 &4
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PR PTE B & AR ARAE B A MR R, 8IS A dE ] BT iE H K BAL
T &, REMH IR HTES)TAEREML B TR 6 P ik B & B AL
B % 6948 /), FAFEPTERIK IR T ATk AL &K ALk /) 545 5 S8 e ey %
AF

WAEPTE A X AN, , FoPTidBit X R F,, RFPFEBAEXAT,.

4. ARIBARFER 13 FE—TATE AKX LAGE K Sheh w4 7 ik, B4
AT, P H IR S3 L

RV T X FFRXRIFHABRAT KR

FEEMLE T, ®PTARNK BT AL 69IR A K 3h st L o b A48 5 T,
W TR Mgtk 2 T o FLAR B i s AR B K AL IAAL, Bk
Pk B £ A T T FLAF 5] 49 AL

5. BIBARFIBR 4 BTk ey B & BAIE A ke dr el 7k, HAEEET,
Pk 3R S5 eL4%:

HRICHL 69 34 B AR

B FTE RS A A AP RBR M X B, HRPTEAMER A LA S
15 BRAR RS A R ARIBPTA RS A R 1, RARPTEAME R A S
AL AUE;

BEENLE, BFE AR OAGRIECRIAEA BAFRIRE, FTER
A W RAR A PR AME B, 37040 B R B TR FRIK A RAE AR R T 2 Ae,

6. ARIBARF|EZR 5 Tk o) AR WHIE KB eg 74 77 ik, HAFEET,
Bk B S5 3T .45

RIEVAT K FF RRIFATEBRAT X 2 1,

BEANMEE T, PFRAMER RO RAF T, BdmEx &1, T
B o i b BT B AT X A 1 3T AT B 64 B IRUA

7. —AFHLKEA, HHEET, QIFAKROUHIFFFId R, Tk
H] Z G QI RAER 1-6 E—TATE T R RIFOSF LI, TEAFHIEE
FETE TARAR WA T LT HE A 0k xR G RS AL B S G A K & [ Ao TR
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A RAE BT | ALY A RSN PT 3T A S BRI X AL, FF
EIEH R GR T AR AR RAGEATE, 5 PTiE A & BAEA — ANAMZ &, R0
WP BT R LR AU AR A B, ARIE BT B K A L FePTR B X A L wAdt
HPT R AME R4 o AL

8. —ATAKEAIMEA KA ITHEE, BHFELET, @&

RBAES, A TFRIRA KONGRSR ANRI X E N, RIRAL®
MM R ARAE R IR DL T IR A RS AT B0y iR S5 BB AE gt X A [

RBARSGL ) T, FREPTIA H AR A8 3K W A 6 B UL T Pt L 6946
HEIEBHRRESEA T, PRk i R

R FEARNE, AT

ARIE P e g 4 AN VAB MRS £ £ FRIRPT £ B 4 AL B8 K B 7
G R UL PR RL 4 s RAB e B AR 0 g X A L

WAEPTE A X A L« PTEBAE X AN, ABRFTEBMX R, , KiFd
FIT A 038 W JRARL T | AL 0938 77 IR B BT AT oL g . A e B AR 0 R R T

IRIEPT A X R T, RAFFUR GG RN 0 IR 5| AL 0936 77 Ik 3h P ad L 49
FALE 1 B R AR A X AT

KPR BRAT £ B Fo PTG £ R 1 AT Pk A& AL 34 A 4,
VAJA Tt B A P g AL 4%, LIS AT B 3600 64 AMZ @, 84 W AR, VA R H| BT iR
AR RIS KED.

O. —FrBAENTR, AAEA T EAGESARS, R EET, Pridit s
A2 A T BPATH, AFPT R IE BPAT B A K 1 £ 6 PAE—TFTE
T kb IR,

10, —Frit bk &, R ET, OE) —ANAHE. £/ —AAE
%, PTG BAMA T HEAIE AL, Pt BT A2 T A AL T B3
ATH, A PTAAE BPATRAER 1 £ 6 PAE—IFATEF H6F IR,
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ARE FIRBRSN OC AR Ly BRI B R P i 1, 5 BLR IR UG AR s,
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Y

MR IR 9C R, RIS TR AE LA S| 2 (e 71 s
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v
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I H e

K 1



WO 2022/057010 PCT/CN2020/123500
2/3

. , BN o /201
FRER TRV Ao FRint B FRIRE (AL,

v

HRAE R WU G L R RIS L 202
s AN PSR LR 5 B B R
HRAE R e L 3 E R M IR A A M

v
FEAMLE, ) Rk B LR/ E d i Ry Hobs f /2()3
R H bR AR R AME R R Ly R

Kl 2



WO 2022/057010 PCT/CN2020/123500

3/3
310 320 330
FR A B phEEAEH [TV pMERL
L_,-r,,“,J
: 340
T“"‘LZ‘_‘I
RS
|
B R A AN N
300
K3
. 410
AbiRa F B
/’ 450
|
BIER A
HEHIEF
G EAN 42
440
PR HURL G W -
A 245 28430
HTE%

Kl 4



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/123500

A. CLASSIFICATION OF SUBJECT MATTER
HO2P 21/05(2006.01)i; HO2P 25/06(2016.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO2P

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)

WPI, EPODOC, CNPAT, CNKI: B 2R, LeEri, $E77, IKED, bk, 1), #ME, B2IE, B, 8, B, TN, B3,

linear motor, thrust, ripple, suppress+, compensat+, correct+, current, position, mapping, correspondence, look 1w up, table

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 104201964 A (SOUTHEAST UNIVERSITY) 10 December 2014 (2014-12-10) 1-10
description, paragraphs [0046]-[0083], and figures 1-4

A CN 109379011 A (WUHAN UNIVERSITY OF SCIENCE AND TECHNOLOGY) 22 1-10
February 2019 (2019-02-22)
entire document

A CN 103346721 A (JIANGSU UNIVERSITY) 09 October 2013 (2013-10-09) 1-10
entire document

A CN 105093859 A (HEILONGIIANG UNIVERSITY) 25 November 2015 (2015-11-25) 1-10
entire document

A JP 2009159751 A (YASKAWA ELECTRIC CORP.) 16 July 2009 (2009-07-16) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

14 May 2021 27 May 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451 Telephone No.

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



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

PCT/CN2020/123500
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 104201964 A 10 December 2014 CN 104201964 B 01 September 2017
CN 109379011 A 22 February 2019 None
CN 103346721 A 09 October 2013 None
CN 105093859 A 25 November 2015 CN 105093859 B 31 May 2017
JP 2009159751 A 16 July 2009 None

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



Efrta R RS Il P iR 5
PCT/CN2020/123500

A ESIRbaES
HO2P 21/05(2006. 01)i; HO2P 25/06(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

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
WPI, EPODOC, CNPAT, CNKI: BEZEEEAL, ZeMEeEdl, #EJ7, Bish, Bksh, #Hl, M2, KIE, B, fNEF, B, X

K, R, linear motor, thrust, ripple, suppress+, compensat+, correct+, current, position, mapping,
correspondence, look 1w up, table

C. MK
ETy SRS, VBN, 5SS A2 AR sk
A CN 104201964 A (ZREFRZ) 20144 12H 10H (2014 - 12 - 10) 1-10
P55 00461 -[00831 B, E1-4
A CN 109379011 A (REMHEAZ) 20194 2H 22H (2019 - 02 - 22) 1-10
e
A CN 103346721 A (JT7 k%) 20134F 10H 9H (2013 - 10 - 09) 1-10
e
A CN 105093859 A (BT k%) 20154 117 25H (2015 - 11 - 25) 1-10
e
A JP 2009159751 A (YASKAWA ELECTRIC CORP.) 20094 7H 16H (2009 - 07 - 16) 1-10
e
[Nacssepprecms: b . TR R
% ] H SO R AR wpr FEEIEHEER 2 AT, 5 EIE AL, (H ) T AR
“nr Y AR RR T I A — RS F SO R A) 2 IR R B I TE o
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
x B v ORBUBXILH, ST BAE LRSI
E%E?ﬁ%%mﬁ%l LA b mkE it o RSOl Cn LA WEXA L, SQEESR BREERULLAGOR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
20214F 57 140 20214F 51 27H
TSA/CN¥) 4 %5 R 25+ 41 ZRE R
o [ [E] 57 SR =AU (ISA/CN) K25
o [ b 5T g X 1 1A 3865 100088 IR
£E5S (86-10)62019451 1551 86-(010)-53961286

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



Bl s 18 5
XTREERNESR PCT/CN2020,/123500
W B 3 PR S SO el 7 e el
CN 104201964 A 20144F 128 10H CN 104201964 B 20174F 9H 1H
CN 109379011 A 20194F 2H 22H T
CN 103346721 A 20134 108 9H T
CN 105093859 A 20154 118 25H CN 105093859 B 20174F 58 31H
JP 2009159751 A 20094 7H 16H T

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 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

