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(54) Title: CONTACTLESS TORQUE SENSOR
(54) RAAZFR: AREA A (2R

(57) Abstract: Disclosed is a contactless torque sensor, comprising a magnetic force generating component (1) and a magnetic force
conducting component (2). The magnetic force generating component (1) comprises multiple radially directed pairs of magnets (11)
uniformly distributed on the same circumference. The magnetic force conducting component (2) comprises an inner annular magnet
yoke (21) and an outer annular magnet yoke (22) arranged coaxially and oppositely, the inner annular magnet yoke having multiple inner
magnetically conductive teeth (231), and the outer annular magnet yoke having multiple outer magnetically conductive teeth (232). The
torque sensor forms a closed magnetic circuit by means of generating a magnetic field via the pairs of magnets (11) in multiple groups
of'magnetic force acquisition assemblies (4) and conducting same to the inner annular magnet yoke (21), the outer annular magnet yoke
(22), extraction magnet yokes (31, 32) and a third air gap (33) arranged therebetween through pairs of magnetic conduction teeth (23).
The structural arrangement of the torque sensor reduces the amount of magnetic flux leakage and the magnetic reluctance of the closed
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magnetic circuit, thereby improving the sensitivity of the sensor and increasing the linearity of signals measured by the sensor.

57) FHE: —FhaEE IR R IE RS, BRI AR (D D& (20 o WA (D B
Yoy oy A A — 18 _E 2 ANMR R R REART (11D, BEIMESE (20 A% AN S8 ) 2 2/ e
SWE (231 BFINIREEYE (21) FEH 2 /MEE SAME (232) AMNIMERT (22) . MRS B 2 A 1%
LA (4 FANT (11 Py, RISHE TR (23) RN 21 MRS (22) |
SRR (31,32) DLRHEME =S (33) , MR T —ANMHA . RIS EMNRE, W T
MR E, WS T SRS IR, TR & T RS R U, N TR RS B E S IR .



WO 2018/024126 PCT/CN2017/094071

B A E A BR
BAR i
AN PARIEER ARG, BARMY, 2P T I0 S 8 0 AR oA BRI
HREAR

R RGN TERENS T A R AR 2 a2 . AR MEAT O 25 B ) S & T 5 U 1l
BB T EIMAEM . AR ARG, TR IS R AR G A IR I PN AT
FERT 3 THAT DR F b 2 e 5 S S BT T sl D s gemi 5, B %%
[F] 4% fl] S AR P SR A K N R A5 o, BT sl L b b 5 S s B T,
FHAE R /NI e A AR A S s AT A DU

T E R TR AL B A S A O AR e SR, FH T B A R A s LA 7 A
i AR A PERCZE (K )8, BB B A0 1 A AR R A G R A ks

FAEIAHAR T, P ELH CN101002078A Hiih 1 s il T & 4 [ A e i fr B A%
@y, HHEAR MR AN, HAE 2D RAEER R T R E 2 2 oA s, 5
SETEEN, HAEWAI, A VEEENGE R R LS E, P E 1R A A R
S ZERE AT o IXPPEE R BT AN E 5 B A2 BTN EE, X R8T E R
(A 18] ) REE e S 38N, PSRRI 1 Al as I R U, LI 7 AR ks 5 1Ak
L TERFIE

EIRESHTT S, B AT DB 4R E 1 IA A BRI E IR E B K, LA
fIE T HE B A ) R REE R, SR, XAPEOAR TS SR & 2 EUL AR 1 RS2 2 PR

RIS, B D R DGR 0T PR R TR TR ) Rk REART SR TN 7 A T
PEERSE B R R IR ISR K RUSE, IR0, SXARPEORTT % 3 80T A s A 138 o

ROZIF RN AL, RKMAEAESE RN TRENI AR R RS, B TREERARSMN
G TR B N e AT L R IR R B AR /DS, MfEe4® L 25° BUa8° LAY, JT AR AP 14T
oA Sk e 0 SR AT M JEE 1Y) SR 5 AR IR AR IR A 1 B AR AN o

RHANE

BRI AL S A A AP I E R R E R B RBUZAR. ARZkik &
e A R R, ACHRTE SR Y AR A U A AR RS, DA ] TR AR A A AR S



WO 2018/024126 PCT/CN2017/094071

AHAE AR R A AR S, RS 77 AR AR A ARG 4 3 B

PR B 737 A A A LR S ) o A AE [ — B & _E R 2 AR AR ) B RARRS,  Prid AT 4
XHRLAE PR AR R TR AR, Pt T A 5ok o 9 A T A PO R A A8 1 2 B

P 4% 3 AR 2 T R AR S T R A 2R R [R) e 5L L R PR PR T
B0, ARNEA Z AR SN RN REER A 2 AR S G AN IR REYE, P B RS
HRIRTEHE S IR R A AL B R B L, PR RERE R N A O AR PR B IR S LSS P ik 1 7
PR LR T BO R Ik NIRRT I A A5 AN IR RERE A A AT A R A REAR R, B
bk N N L S PN O NSNS RS P oY 1V i e e ET VA8

VRN — R e S 77 2R, ik T A o 7 T B Az 3 A3 %o 1 PR AT AN A7 22 T o

VRN R Seit o, ik i i Ak 5 (K ELAR /N T T A s e AE A A iR ELAR o
TRAMAT 8 P18 S ) ELAR K T REAR I P A2 40 B J&] 1 ELAR

VR A S T 3, Firidk A 47 PR B3 5 A oxed ) PAY R ) g 420 e A LA 5 U
JITidk S kT R PAY 1630 ] 55 B A T 11 B PR 420 i i AT 50 R

I 56— BRAE WA RIREAR KT TR 1, 58— RBRAE S MA RIREAA S TR s i <R — 7
{58 T REAR IS AR R T N AT AN AT 86 5l 5 — D7 I B RERE AR P, A5 =B 707 AL i 5
Tl SEAE = AN IR R S A ALRB I, A 3 DT R P AR A0 I (RT3 56 L IR R A2 4k
SN A7 AL AT 5 T 77 3 AT AR B s M 7 2 E A AU B R &

VRN AR RS iE T 3, — A RAE 3RS — DR AL SRR AR AL

PR — P ILIE IS ETT 38, Pk AR AL R — B A B B E 2

PERN—FpLE R SEiE 7y 20, BT LA A IR — D AHRRT 51 e, Frid g 7751t
PHEREHX R E PG ESE, ikl 4% AT 51 AT IR, I 51 Y REHE < (8]
BEAH =AM, iR =" = RN T

VRN AR RS T 3, I HHRRA% I v 22 AR TR SR LA o RO AA S 77 A ) 3
WAL SRR AL T R NIIHERE . ANPAHERE. T R LS L) 88 =R, MR T
A AT o

PR — P ILIE IR S T 38, Ik B 77 AL A AR 7 A 3 0 0 il 2R I £ il i 5 9 1
RGPS, R G A BoA e e, R, PR A SR A L A ) [ E E R T AT (B
O

PR — R ILIE I ST 3, AERAL AR A LR ), B i id fan A\ i 55 Ik i el A



WO 2018/024126 PCT/CN2017/094071

X RERE F NI P (7] — 2L R T R AR AL (R B A S bk X R A28 [ v 7 e 5 RS FR) 42 i
Brxf 55, XA AN ANFRRETE R RE AL T A 0 5 R 2L A4 0T (R 2 o A PR A T A P e T AR
FHTA]

VRN R Seit o, AE PR S AN JhAT S T Bk it Al 1) 22 eSS, ik [R]— 2L
TIRERLNT IR A 3 005 (R 2 A ox (80 2 (A W AR RO R L TET AR AR K, 1 5 [RRE (8 A () Bl A
IR AR s W SR P i A SR o P Bt e R0 A e e, WUt A — LR R A1 AT
(VIR e 3 A 055 RN LR A S R A (2 ) R A O BB T AR AR K, i 5 [RS8 22 A REAZ (14 T B8 T AR
AZ/N

Eab st T A BAT B P ROR RGO, — SR AP R Te . S AL R DA
LS £ B AB SR T

A R IRAT 1 SR

(1) Jirid ALAL 1A 22 AR TR SR LA T RS T AL WA, B REAL 5 A XL 2
BNIRHE . HIATEHE . 5] AL LR A =, AT A A R

(2) Prik Rt S0 KN A -5 AMA R 1A 700 v B T A% S ot B AR M, s T R
WtE R, N TSR AR, ISR RIS R U, BN T A IR AR S I Ak
o

(3) HT 4R m 1IN A A I s 1) R R, ] AR SRS T 77 A B AT 7 A 3
PEETUATRSE S Al BEAR 1 A S5 A R AR

B B 52 B

B 1 AR HR R — P st Ty 2 A s A 4 o =
B2 B T e

B3 2 1 RABOC

4 SR 7 A A A e e K s
5 BT A AR AT A e e K s

B 6 S B 777 A A RS — B BRI AR E I
B 7 SR 77 A AR S — B BRI 2 T T
B 8 W F7 4% A RIS B AR AR E I
] 9 SR T3t BT AN S A BRI AT
] 10 J& W RERE A SE — B 2R A2 T 1A 5



WO 2018/024126 PCT/CN2017/094071

11 A s A AT 2 e

B, 1 RGP, 11 REMR, 111 SRR, 112 AR, 12 SE—EER, 2 WD
R EBAE, 21 NIHERE, 22 JMERRERE, 23 WL SiAxT, 231 Wik, 232 JhiA, 24
B, 241 B2 BEHE, 242 S A2ARAR, 3 BEAGI A, 31 BSIHIREE, 32 Rl R,
33 F=AML 34 BUENLTTHE, 4 WEFIREEALE, 5 FNTh, 6 Hrhih,

AL

PAN 2856 BAR St 7 2O0 AR B IR 7 RBAT VESE RV BEA, FEAS RS Rk o, R 2
VMR, R “F-—7 “SB27 SHTHAR B, miARE M TR R B S 2,
I B AN R BRARRS TR R Ty ], i A R BR . P (¥ S Ty 2
ISR A F I AR S 0 sUBAT A, R AR HAE (S BT IR 52, 7EASIBE B A F i 13
THREFRIETSE N, ASSUIAE AN SO AR BB B AR TT A HI &P AR T R, 3 R TE
NS FR A BRI SR A5 5 R DR A T B Y

AR HE (1 B st 7y AR

1 AN 2 23 TR T AR R I S Ty 2R A R SR A R R AR R . il 1 A
€ 2 P, ik A E e R R A S B AR T 77 7 AR A 1 R A e AR 2 RO 77 51 A 3

FORRE A=A 1 BFERAE T 11, B 11 SREPANE I8 R . BT B Akt
HOEREAR 111 FUAREAR 112 BOREARA () 58 8 A B o REAMREARXS 11 7] DA P AN (R T IR R A4
F R, 2 AHEARAT 11 W] DL — A 2 AR o

Wi 1A 2 R, W AR L BEESNA RS 1L, BEANRAER 11 AR A
111 FI—ANERA 112 RA RS R 111 A8 —REE 112 RO, HEFRH, Fridi
TEMEVE 111 A8 AE— A WEAE T 11, WIS et J7 1 — I Ze g 111, DIt 7 1) —
AR 1125 R BiARST 11 PRI 111,112 S8R R A, B3 R R A 5
BlinsHE 3-5 ATAn, s ArEEs 111, S AN, NRERES w5 HAr T H-—
FEARRT A REAR 112, H N SRR RN, S AR AL, FR AR, Ak 111 A0
AT 112 (REN T e m] LUK, R B AR A B U RO R s ELX T A AT 0 7 A Rl
skt HAHAT I REAAR T REAR A B I B R B 45 H R S B 11 SR 7onf, (A
RIS nl FTRCAZ XS, FEARBR T 7%

BT 734 800k 2 A0 d& RIS AR 0 1 B AN PR R RERE 21,22, 400 8 B 24N TiE 3 X
Ui 231 (1 P ERREST 21 FILEAT 2 ANREAE S AMA 232 [ ANRRERT 22, WIRRERE 21 FAPIRRESE 22



WO 2018/024126 PCT/CN2017/094071

LT g F3= A 1 RAE, EREERE 21 [P 231 B n2 FIANERRESE 22 [4M 4 232 %Y
n3 5 FTARE 77 AR 1 BIREARKS 11 2 nl #HF (nl=n2=n3). P& WNIREEHE 21 P4 231
54N IRHEHE 22 (4G 232 MR A REAFE S U5 23, BT RN REAL S0 23 (P2 231 54k
232 T R—REhcE, Byl i 3-5 s, AT -2 m 7.

FILAFRAERY, AR MERERE 21,22 K83, il 1. 2 M8 Fros, ik WHEESE 21 Vs
FCFRE BRI I e BB 2 N REAL 2 A 231, BTIRSMIRTESE 22 v FEATE R Rl ) i %
WAL FANE 232, WA 231 AIAA 232 MIECEASE, HAZT[R—42 0 07 [m B —S i
— NI S — AT SR 235 R L A 2 S 6 ANRLAE A  23,

WE 1 PR, Frdmidos 11 6 TR S0 23 BIP 231 FiIAbi 232 Z 1R Wik 231
FITTE (VA0 & (9 B /N T A 11 BRAE o B R R LA s Ak 232 FTre 1) 1A [ B ) LA K T i
TR FTAEAN R B . ik, WO — AN 11 23— e S 23 21, i 3
Fioss BRI, BEARM— SR N, BRMS — sk . B, 7R 111 4 S s e
WA 231, ZEREARIY N AREARSMA 232, [FEIRARGE 112 1 N AREAR N A 231, ARER S
s 1a S A 232,

il 6 FHEL 7 s, AERRA™ I, R R 2 04 e 4 ) (R REAR SE B AT B IR 11
AR FE R R A E B TAE SR BB L, IR a BeR AR R 2228 5 3L, RO &
12 B2 R AT LU SRR 11 (i, AT DR, Bk,
OB T B, Al DR SR Rt BRI R ARTE Sy — iR 254, HUk 2t ab
AE——%E. B AR, AT SREA 11 AHITE, %R 12 nlERE AR
[ f3 T 4544 o

W 8 AE 9 Fion, WIRHEHE 21 MYk 231 RIZNERREHE 22 HIAMA 232 et His 32 AH [
fem e T AR BB 3R b, Bk BRRA AN IR ERE 22 2 B3R, OASE it 24, K
N FRBERE 21 (2 A 231 BI5) M AR AE A IR FADIR A BE 22 2 38 241 I9AMRIE, H AP ERREHTE
22 WZAHME 232 B SJ b AR AE AN B FPRBEFE 2236 28 242 N R . Bk, Z%K 8-10,
Hrb 10 A VT VNS 231 10223, (URE T B9 th N EIEi i, BmE 1 AR, (8
THMFERAR TS BRI, 55 40 24 045 Py B FIRBANE 22 48 241 R AN EDIR REHE 22 56 B
242, T 53 BIFR NS — 280 241 MG 2240 242, B 85— 238 2 241 fr T45 223870 242
I, 2 mr i E O A R (250 AT, B8 g 24 AU BE N 231, ARk 232,
W] AN IR RERE 21 FIANATEEE 220 R, N JAEAS58 22 24— RUE, H— et



WO 2018/024126 PCT/CN2017/094071

241 FIHE 223620 242 2 [A)iE ] LA B EEHARAT,  anr T34 7l 1 [ 62 45 4 - TB) (R 150
B SR G A R 3 AT SE T

HE 6-9 fion, FrdEiih e R0 BREAP- A0 1 2B aEE w2212 1, BN
REHE 21 FIANIRRESE 22 7 ) 2 S50 58 i 4R 24 b, JRIG NG 231 2B e — 230 241 1
SRR, AMAT 232 ASAESE A2 AL 242 (N RIE: NIA 231, 4MiA 232 MBS IS T ik
S 11 [0S (nl=n2=n3) HAHXT BRI PG 231 AT 232 Hl— M REfE S 0T 23 Wik
231 FIAMA 232 ZEJE SRR, Q1 9 Fiow, PRk B BONAH BRI BIER G #3847 AR AT 11
SR —E 3 12 NFTRIER R, HWYe 231 5885 12 Z ARS8, sMi232 5
BB 12 ZIB R AR ik, HEEER iR 12 R AR RS 11 AR TR A
P23 WS E . Il 11 B, Wi 11 MfAL St 23 4 HEAH R Bdia) 73 ) 5 5 1m) &
G SAT, NG S R 6, R, WK 3 PR, AR — R S 23 5
AN 11 SN RE TR 4

gD, Wil 1 A2 BOR, BARTE 75 A 3 AARARN B AN I RYE, 4
R B RERE 31 AT 5 AR 32, WIRREEE 21 FANIARERE 22 £7 T L 5] tHREHE 31 AR 5] H
WERE 32 2 ). BRI HIRERE 31 AR 51 HRBEHE 32 Z A B A 55 =8 33,

FE T4 SEBAE 2 AN FRBEHE 21 FIANRRESE 22 B0 F1 = A itk 1 P2 AR RS el 5 & [
SEAEAR AR FoAR DIREA 5 HRAE 3, JFE It A A5 A 3 1 B 51 HREHE 31 AR 5] HE RS
32 i s A S IR 33, DA 1 — NS IS . A=A 33 h D B
1 NRERLTCAF 34, BB RLTC A 34 SEI RSP & RO T G 5 2 (1 A8 &, DAL
ST GRS S F 6O B,

] 3-5 JRHH T B ELR AR B AL RS IR 7 HE B A 30 40 T TUART 250 LA B S B 2 1)
WETT R R RN R AL, Horp,

B 378 TR A TR A 1R T A BRREE 21 AN PRREHE 22 AHG e 1 BE A E I I
FEMAETE S, PG T RARAAT 4 ThRLAE SO 23 BN 231 AAhA 232 7 TRAART 11
A AR 111 AU A 112 sRiE R AL E 7 ED. IX Bk () 231 FAR A 232
SRR 11 2 AR REETIR A, RS T haoREs: WIREERE 21 FI4RER
R 22 WM S SR B N, BRI e 34 Rl Bl RGE R oS, IR N E

Kl 4 7R TR R 1 AT W ERHEYE 21 FIAPERTERE 22 (A Zc ke IR gt
&, EIAHIETN, FrikBi I RELM 4 hkfL T A0 23 N 231 FIARA 232 AL T REERT



WO 2018/024126 PCT/CN2017/094071

11 R 112 A E . XA S 231 FIoba 232 AT REMXT 11 14 A 112
(Y RE BRI AE A T 22 s 111 (R AR AR /N o 4% ] 4 BTk (R AR 11 (R 7 1Al
JEREME 111 B IANSMU 5359 S A N AR, A A 112 B IAN S 43 54 N ARAT S 1k,
YOI P 25 231 ROREARVE 2 N AR, T4 232 IIREARTE SR S B, BABERLTTIR 34 LARLAS I B WA
Dy MM SR B2, Heh Ry it S A A A 1N T NI RERE 21 AN FRRERE 22 18] £ i
B B IE R o

B 5 onth T RE AT AR 1A T IR HEEE 21 FISNIRRERE 22 A5 BEsE OWRTE) f11E
&, EIAHIETN, FrikBi I RELM 4 hkfL T A0 23 N 231 FIARA 232 AL T REERT
11 A S WA 111 (4 B o XA BT I (9 P4 U5 231 AN 1 232 ARG T REAR T 11 (2T 111 [
FEETARAS K, AR T AR 112 MBEE AR N, & 5 Rk iR 11 BRETETT 1A,
JEREME 111 B IANSMU 5359 S A N AR, A A 112 B IAN S 43 54 N ARAT S 1k,
OIS 15 231 (RERRPE S S B, TAMAT 232 IIREM I B N AR, REERLTTAE 34 DA I 2 B3
Dy MM SR B2, He b Ry it S 0 A A A 1 AN T NI RERE 21 AN FRRERE 22 154 i
B B IE R o



WO 2018/024126 PCT/CN2017/094071

BURIERF

L PR A AL RS, BRI AR (1D MR L S8 (2),

Frad i 737 A (D AFEI S A AE R — B & B2 AR (1D, B TR (11D
RGP E AR F R (11,1120, BTkt (1) PmAEiE (11,1120 BRI AR
B E,

HAFGEET,

Pk 346 2850 (20 BRI, 2RARA 2 A SHE (231 MR
MERE (21> FHEA AL TAMA (232) HIFMRRENE (22);

Frikih (231) MIShE (232) WEES Ik ridgexs (1) KEEAM

R A SaE (20 SRR (1D R, ARRRPE (21) FANRRERE (22)
FAIAEAT RS, NERERE (21 IR — WA (23D #RE/MRRE (22) FIR—AN4hik (232)
M AR E, SN WE (230D #E5HAT R BRI (232) p— M1
fE S U (23).

2. MRAERCRIZER 1 Ak (e e sCAE AR R 2T, HRMIEZE T, Brd AR (1) AL TR
U (23) FINYE (231) 4L (232) Z A,

3. MBEACRIER 1 81 2 Frid iR U AL jkats, HUARIEZE T, PR W ERRERE (21D
IS (231) RISNEIE AN T Bk EEAST (1) AR ER, PHRSMRREE (22) 94k
Wo(232) MWIRIER K TR BT (11 AMEIR EAR

4. MRAERCRIZER 1 80 2 PR ideaeid N a L s, HAREAET, Brdid (23D 1
SRRE SRR (LD R R 2R B AT SR, BrdAhs (232) (IR 5 R
(11> (oM B 1 1B B A 58 SR

5. MAEAUCRIER 181 2 Rk AR Ui e AL ey, HARMEAE T, Pk fg— ANt 3k
X (23) HRE SRR (11D AR DEITREAN (4 Prikti 7Rt (4) fEF—
B 3 5 B A

6. MABAURIER 1 81 2 Frd iR Ui AL 2y, HARIEAE T, PR HHE 4L e ik —
AAFER S5 A (3D,

BT (K8 77 51 8 (3) 8T 15 & AP AN 51 HHRERE (31,32, Tk 734 &t (2)
AT BIHEESE (31,32) 208, FrdsIHESE (31,32) 2 MEEAHE=SK (33), FridsfE=



WO 2018/024126 PCT/CN2017/094071

SR (33) R RAH B0 —ANRUER T (34).

7. MRAEBCFIEER 1 81 2 Frd ARt A A s, HAMEAE T, 7EFTINHTLHE R 0T,
PR BE— NIRRT (11) #85 — AL A (230 AT F— R mEfr &

8. MRAEAURIZR 1 B 2 Bk B b AR AL s, HURRAEZE T,

%2 %ot 7 TR 6 1 PRV RN 2 3 A B O REAA  CLLD F0R RV 42 e r L 52 Tl SR R B
ZRE, BISE—E2 (12) by

FriR WERREHE (21D N (231) FIAMIRRERE (22) [WAMA (232) JlntHdAH A (142
[l [ 52 T ERRREAM R B AR B, BIEE A (24) I

9. MABEBRIER 8 Bk (AR 2GR A AL &S, HAHEE T, i WIRiEsE 2D M2
AWA (231 BI5IHAAGTE N R FRIRRERE 22 35 28 (241) [WAMRIE, HAMIRHEE (22) W%
AN (232) B5JH AR AE AT R FEDIR A BE 22 2638 (242) MR .



PCT/CN2017/094071

WO 2018/024126

K 2

1/5



PCT/CN2017/094071

WO 2018/024126

N

Cemana,

o .\m..\.:?.WHN:«..NV:LE

oge

K 3

Pt}

§
7
J

s
.

“
/
" \

Wfﬁul\n}.ftthln.\..)(i»

i
f S
-

/
¥

! H Ty

I

K 5

K4

2/5



PCT/CN2017/094071

WO 2018/024126

3/5



PCT/CN2017/094071

WO 2018/024126

242

4/5



PCT/CN2017/094071

WO 2018/024126

L
O
o
Lane

aaencM

RSTe S e

K10

““““““““ \
§ i
: ¢
boanenmemsnmnnn i
; 7
; H
; i
i
.............. :
I««(.
.,
.
o,
-
TSy H
e H
e
3 H

o,
¥ Y

1

5/5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/094071

A. CLASSIFICATION OF SUBJECT MATTER

GO1L 5/22 (2006.01) 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)

GO1L

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)

VEN/CPRSABS/CNKI: steering sensor, torque, steer, sensor, magnet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X DE 102005011196 A1 (BOSCH GMBH ROBERT), 14 September 2006 (14.09.2006), 1-9
description, paragraphs 0035-0057, and figures 1-15

PX CN 205958165 U (QINGDAO SUN SONG HI TECH AUTO ELECTRONICS CO., LTD.), 1-9
15 February 2017 (15.02.2017), description, paragraphs 0030-0041, and figures 1-4

PX CN 106225980 A (QINGDAO SUN SONG HI TECH AUTO ELECTRONICS CO., LTD.), 1-9
14 December 2016 (14.12.2016), description, paragraphs 0030-0041, and figures 1-4

A CN 103808443 A (LG INNOTEK CO., LTD.), 21 May 2014 (21.05.2014), description, 1-9
paragraphs 0029-0048, and figures 1-4

A CN 101002078 A MOVING MAGNET TECHNOLOGIES S.A.), 18 July 2007 1-9
(18.07.2007), description, page 9, line 8 to page 17, line 4, and figures 1-20

A CN 104655338 A (DIAS AUTOMOTIVE ELECTRONIC SYSTEMS CO., LTD.), 27 May 1-9
2015 (27.05.2015), the whole document

A JP 2011089783 A (HONDA LOCK MFG CO., LTD.), 06 May 2011 (06.05.2011), the whole 1-9
document

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

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

“L”  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)

“0” document referring to an oral disclosure, use, exhibition or

other means

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

“T” 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
“X” 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
“Y” 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

18 October 2017 (18.10.2017)

Date of mailing of the international search report

01 November 2017 (01.11.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
LI, Haixia
Telephone No.: (86-10) 62085743

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2017/094071
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 103424216 A (DENSO CORPORATION), 04 December 2013 (04.12.2013), the whole 1-9
document
A US 2007295109 A1 (JTEKT CORP. et al.), 27 December 2007 (27.12.2007), the whole 1-9
document

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2017/094071
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

DE 102005011196 A1 14 September 2006 None

CN 205958165 U 15 February 2017 None

CN 106225980 A 14 December 2016 None

CN 103808443 A 21 May 2014 EP2730902 Al 14 May 2014
CN 103808443 B 04 August 2017
KR 20140059646 A 16 May 2014
EP 2730902 B1 24 August 2016
US 8984964 B2 24 March 2015
JP 2014095703 A 22 May 2014
US 2014123770 Al 08 May 2014

CN 101002078 A 18 July 2007 FR 2872896 Al 13 January 2006
WO 2006008425 Al 26 January 2006
EP 1774272 Al 18 April 2007
JP 5090162 B2 05 December 2012
CN 100468024 C 11 March 2009
KR 20070043000 A 24 April 2007
US 2008250873 Al 16 October 2008
JP 2008506102 A 28 February 2008
EP 1774272 B1 05 September 2012
FR 2872896 B1 11 January 2008
KR 101233888 B1 22 February 2013
US 7644635 B2 12 January 2010

CN 104655338 A 27 May 2015 None

JP 2011089783 A 06 May 2011 JP 5243385 B2 24 July 2013
WO 2011048846 Al 28 April 2011

CN 103424216 A 04 December 2013 JP 2013246035 A 09 December 2013
CN 103424216 B 10 August 2016
US 2013312539 A1 28 November 2013
US 8915150 B2 23 December 2014
JP 5675700 B2 25 February 2015

US 2007295109 Al 27 December 2007 EP 1870684 Al 26 December 2007
US 7562590 B2 21 July 2009
JP 2008002979 A 10 January 2008
JP 5183036 B2 17 April 2013
DE 602007002116 D1 08 October 2009
EP 1870684 B1 26 August 2009

Form PCT/ISA/210 (patent family annex) (July 2009)




E R E R E [ F g =

PCT/CN2017/094071
A EX: 08 S
GO1L 5/22(2006.01) i
1% B E T A 4328 (IPC) B (R B 44 B8 2R 4> AEFA IPCHIFil 43288
B. WERM
R W BRARSR A Sk e R R EF K E)
GO1L
BB R TRAT A () ik B A PR FEE SRR A 41 KA 2% SCHR
76 B A 2R 2 A AL TR RO E R B AR, R AR AR D )
VEN/CPRSABS/CNKI : %0, %517 {57888, #, torque, steer, sensor,magnet
C. P yrats
2% m* Sl R, BB, FRIIMESCERE FHIC AR EL R
X DE 102005011196 A1 (BOSCH GMBH ROBERT) 20064F 97 14H (2006 - 09 - 14) 1-9
P E50035-00575, E1-15
PX CN 205958165 U (FB=fEREERTERAT) 20174 2H 150 (2017 - 02 - 15) 1-9
TAEE0030-00416, E1-4
PX CN 106225980 A (FER=fHEREERTERAT) 20165 12H 14H (2016 - 12 - 1-9
14)
TLEHFE0030-0041 B, El1-4
A CN 103808443 A (LGHHEHFB AT 20144 58 21H (2014 - 05 - 21) 1-9
T E50029-0048, K14
A CN 101002078 A (BEHRLAERALT) 20074 7H 18 (2007 - 07 - 18) 1-9
LSBT 4 8AT- S8 17T 8K 44T, B1-20
A CN 104655338 A (BEERRZEHRTHEIRAT) 20168 55 27H (2015 - 05 - 27) 1-9
E8'8
A JP 2011089783 A (HONDA LOCK MFG CO LTD) 20114 5 6H (2011 - 05 - 06) 1-9
A
[Z] st ecrs gt spg TSGR
x B FISCRa Ak, “r %E’E E%%@ﬁn%ﬂ%%fi/\ﬁ 5 AR, (Bh TR
wpr GG BIARSEOFR T B Bk — BORA Mo e
X7 REBUSHCHE, BAEEICIE, AEERAS R I R
wp 7 TERRA I B R 2 5 A A HO7E S B SR e P &
« v TT BB S ALTE SR SR A, BR o R : “y tr SRR S A éﬁlﬁ'ﬁ%*%ﬁi%%%ﬁ%’éiﬁ%%ﬁ
R e S R R S At A TR A By ST By A B R A
B i) Eua \Eﬁﬁulﬁri
“o07 WROSLAT. WA, BIa T = AT «g” LRI
«pr s An T E B 838 HER T RER A H p S
[ Rt & S Fm s i H A [ Frab =R 5 e 2
20174 107 18H 20174F 117 1H
TSA/CNH 44 Fr 1 HE Z5 Ha 1k ZAE R
R A BCAEHNE [E 2 AR AR (ISA/CN) Zeig
AP ] A 5 T M DX R T 36 65 100088 =
HHEZ (86-10)62019451 iSRS (86-10) 62085743

= PCT/ISA/210 (5E271) (20094E7H)



EfreE RS [ iy H 55
PCT/CN2017/094071
C. LiEE g
El IR, BER, fEHME<BE AH 2 AR B SR

A CN 103424216 A (fR\E4E%E) 20134F 128 4H (2013 - 12 - 04) 1-9
'

A US 2007295109 A1 (JTEKT CORP £%) 20074F 12H 27H (2007 - 12 - 27) 1-9
£

#F PCT/ISA/210 (5527) (20094F7H)




REERi 57
FT RIS HIRER PCT/CN2017/094071
KT T RS S (g};f b FRET (é‘;;f T

DE 102005011196 20064 95 14H .

CN 205958165 20174 28 15H I

CN 106225980 20164F 128 14H I

CN 103808443 20144 5 21H EP 2730902 Al 20144 5 14H
CN 103808443 B 20174 8H 4H
KR 20140059646 A 20144 54 16H
EP 2730902 B1 20164 84 24H
Us 8984964 B2 20155 3H 24H
Jp 2014095703 A 20144 5H 22H
Us 2014123770 Al 20144F 55 8H

CN 101002078 20074 7H 18H FR 2872896 Al 20064F 14 13H
WO 2006008425 Al 20064F 18 26H
EP 1774272 Al 20074 48 18H
JP 5090162 B2 20124F 12H 5H
CN 100468024 C 20094 34 11H
KR 20070043000 A 20074F 44 24H
us 2008250873 Al 20084 108 16H
JP 2008506102 A 20084F 2 28H
EP 1774272 B1 20124F 9 5H
FR 2872896 Bl 20084E 18 11H
KR 101233888 B1 20134 24 22H
us 7644635 B2 20104F 14 12H

CN 104655338 20154 5 27H .

JP 2011089783 20114F 5 6H JP 5243385 B2 20134 TH 24H
WO 2011048846 Al 20114F 48 28H

CN 103424216 20134 12H 4H Jp 2013246035 A 20134 12H 9H
CN 103424216 B 20164F 8 10H
us 2013312539 Al 20134F 11H 28H
us 8915150 B2 20144F 124 23H
Jp 5675700 B2 20154 2H 25H

Us 2007295109 20074 12H 27H EP 1870684 Al 20074 12H 26H
us 7562590 B2 20094 7H 21H
Jp 2008002979 A 20084F 1H 10H
Jp 5183036 B2 20134 44 17H
DE 602007002116 D1 20094 10H 8H
EP 1870684 Bl 20094F 8H 26H

#F PCT/ISA/210 (FIEEFIMIH) (200947 H)




	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 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	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

