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(57) Abstract: An air-bearing motorized spindle and a machine tool. The air-bearing mo-
p— torized spindle comprises; a machine body assembly; a spindle core assembly having a

assembly.

flying disc and being supported and suspended on the machine body assembly by means
of a thrust bearing assembly and an air bearing assembly, with a first end of the spindle
core assembly forming a power output end, and a second end of the spindle core assembly
forming a power input end; and an electric motor assembly arranged at the power input
end and comprising a stator and a copper squirrel cage, with the stator being connected to
the machine body assembly, and the copper squitrel cage being combined with the spindle
core assembly and forming a cylindrical surface which is coaxial with the spindle core

7 FHE: —MRFRTEMAOYR, G PUALM; #SHEE BE R
T, IR O LA TR A A Ak R A AR Rl AR LA AR BRI T iR
BUAR LA, i ik et 28 AR 19 5 — e 702 R Bl 0 i v, 9 e 2 AR 1Y
S i A T N s SRV, BEAEPTIR 2 o A, TR HLAL
A TR OE, PridE 75 rd WUAREAFE R, Pridd i
LRSS . RS TR U2 R 4k 1 T A T

[ L& 5]



WO 2022/007366 A1 | [0 00 A0 AP0 0RO

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2022/007366 PCT/CN2020/141604
SR-AER TN 3

AW FERPHE H202045TATE. $iFF 4202010644467 569 F B + A
PRI, P AN BT RS ERT T,

FEARAR K
KW BRAMA LA, Bl BR—FF 20%F & T 4hFabUR .,

#HEBEAR
20225050 K, AFEAn TARKPT AR 3-5 um, A THIAS| 690 TAg
AR pm, 2082708, BT EKFTER]L pn, LAFFRITK
FIT0. 1 um, ABRFR T, HE G AN FAM A The THG B LRI E R K,
B &S T 4hegiE 2L, BRI, KRR, HEFEF S T4
R A IR B LRIFOBARZ —, AT 8 4Rt THEH a0
Ek, it REFHTRFE I T HIIET K, LERIELHEER i LRE,

ARARE

R FRAET —F AT o T 8hFHUR, BEBAERF 4 E 5553 T 15 G ARIE
PAKGI R F), PRIE KRB I T F B, AR T L4 KETE . §45k FiE
AT M,

—FABIRAET — AP AT B £ 4, G FURLHE; s, B kA,
I A 4 35 20 4F 38 33 46 ) S AR L e BT SR AL AR R FE T T AUk e, B
R ARG F —sn T R B) H e b o8, PTikdd G264 B 52 sl h #r A%
B LA, RAEPTA S AN, Tk S tt e e TR4MR %, i
F G ATk AR A E A, TR R BT m S aath o, FHREG Tid 4h%
LAl 4h ey R AR @,

BE—FEHA P, TR B TR R R SALAFGILE, P
R ) AR T PR % B Ao BT iR wALLE AR Z 18], BT iR &0F 4R T Y
KA B PTG — M, PTiRIE H shREAE B S PR R A A 5
—ibdpdm, PTAF —ibdEdE LiRH F—4d B AL, R AFHRA B S

Pk kB oy ok @, Prks —abdEd EIROAH 4G AL, TR A
1



WO 2022/007366 PCT/CN2020/141604

T AR B 5 PR A SR 6 SN B E B a0 ZR T, BT ZR®E _EIRR 12
) AIL, PR AU EiR B ATE S —4hd B AL, F ZdhE b R IlReiE
eI SHE:L SR

BE—FAA P, Pk T 4R B 5 PT A 440 64 5h B & B a0 5
—EAREFeH ZEARE, RS — I AREmAE = LRI ES N AsH B 50 ) Hr
BB T A, FTA S —IR@AFH ZIORE R ZEe AL, FridEg
HANESE —AAROFANFENRXTHEAROEAINES —IAREZ A6
EFEARS.

BE—FE#5F, TS I AROGZHEAILGHERTHES — T AKE
a2 E E ATl E.

BE—FE#5P, TRE I AROGZHE AL BERTHES — T KA
a9 126 i A Il .

FE—FHpF, RS — S ROFE I AR LA — IS, ik
BOF AR 6 N B T AT B — IOK @ Ao B UK @ X8 69 Bk BT iR 4h 7%
LAF R A AR B A1) TR

FE—FAF, TRRF S T OE: RPHERE, REHUNHSH
Hegiks; RRILE, WRIBATRRPERBNOIET, =6 PTE S 41210 BT
L T R C

FE—ZHO P, TERDEBRRERTIHELTA.

T—FpF, PFASE S T Q3 AN, KB AR HGEMt
VAL S 7)o s AT T

BE—RHAGIERET —FHUR, 45 Like AT & 24,

AL R 4R R A AT, AL T 40 4 K% i i IR B4R K
EAIR S S Bk s, J A AL B At B AR AL R B A A R

A A EH AT ER, SRBFHTRFE T EINKET L, Lk
PRAERBAF B T L&, TR I MmE, kIR KL E/L TR P&
AL, BHRAEF 5SS E T E,. FRMRIEMAL N £ 0948 RN A 4S5 T
PRAEEE 45048, ER AL E B B8RRI H 7] B3, RiE7 B
ZRANRE RS F R, ERAFREL ST R RAZE B IREN T AR TR
B, AT %A R ALY B F 5 e e L% %%k&%&m%%%&%%
4 I RRFEROGVIEIR, R LR Z., & E XA R AALFAEAE o L

2



WO 2022/007366 PCT/CN2020/141604

E AL K ) 10nmuA T ARH T 4E

W B 5teA

1R AR H— LI AT b 22T E B,

B 22 AP iE— Eb B IR BT R ey A M+ E B

B 32 Ko i — Kb SR A 64 B 1 B 6 AT SR A 2 M & @

B 4- K H— RGBT T RDERB S TFTEERETE

cm\w
R

BAREKH T X

AKwiFd, wRAHEIFE (L. F. £, &. AE) K, AEAHTE
FHRBRPEFGREARFTE, ™ RIS T R T P48 6 B ARSI LI B 45 288
FAL ARG At Fe R, B R AR IEAR A 2T R IR eGR4,

AiEd, “ETF” 98LE—AKF ZA, “ZA” 9 LERAL L, “K
FroCphFr kit FREMATOEARAL; UL T DR FHEMBA
Qi Ad. ERPHQBEY, WwRABAI F— F7 U TRIEAR
%E%B%,%K%ﬁ%ﬁ%%ﬁ%%ﬁﬁﬁ%@ﬁ%%@%%%%%%&*
ML E R AR P TR T OB AR B X & .

RKwiFP, RIEHHPHGIRT, “RE” “R” “FHE” F1EE 88 L
R, Plhe, TUARAEAME, LT AEE SN REEE; TR ET#E
¥, LT THHEE, ETAL—ARRE; Tl ZIMERE, LT ALY
HEERAE LARE W, T AR ARG EB XA TR IE X A,
I B B R ATRIEARNA R T A S H K 75 Koy BAR N 563 a8 Lk 1845 2 R P
TP e BARA S,

L, BILET AV IFEAROGET TEOLTE, ATLEGBIFT0T
17 I N 7 B 7 B e 2

AILEL, KW FeE#4G AT —FF A0 0 24, ZAF & 24 G HEPUR
AR, ARG LEAF 2 A AL, ARG LA B KA 21, SRR AT S 4
AL 41 Fo BF SR AT AR B B IFE TAURAFL, 4488209 5% — 35 i 3h
N, GG E SR R A, B A GEAL T S 0248
L%, BAEHRAES) A NG, S E R TG 260 Fan, B

Sk B, KILBN ARG N e e TI] B e iR,
3



WO 2022/007366 PCT/CN2020/141604

B SRR, AARIE AR VIR OR FEN AT SR ZA 1442 5 46 ) 4K 4R
P41, RSS2 R 5 AU SRR . IE H SR Z R R S AR,
ARG AR 24 T AIFRA, Sl B AR B 4 G LR ) ik gk 4

HoF, AEL, SpEMOFEETIAMRALL, £ F315IREF1:E
e, AR RINESEMEL, TR MHGEFIR M EESD. BT X,
AR ERTACAMLY, FH&at IRV RZ LG E G, wiLA
HE KR 4R R 324 A 45T, AL T 4G 204 2R 5% 18 i BR B0 4R R % 32 VAR
/LI i RE AR i

B I ER AT ER, SRFEFSHTHRFE 0T EINKTL, Lk
PRIERIEZ I T LRE, st TR EMmE, RIPR KL ELTIRFHLEP &AL
1%, GRALD 54 NEA 8% BRRIEMAL A £ 6945 R K3 2E 4 %451,
PRAEE L 45 aAa e, LR E B B8RRI B 7] Bog, RiE7] B
RERADBEGERSH A, AREETRAEEBLEDT AN IR, T
AR R A B F R TR KRR A RSB ET AL T
REFHOBAMIR, RiEm IR T, B EXAREIUEFRAE T I TR EH
JE A B 10nmed F AR A T f.

AW EHRGMER THAREIEEXEMET, SoRREILGEHTE
INE TR QRIS AF A SR T RREIRE RS, R
JEA R BA R AL GBI BE, AR T T4 RATE] . S5k TEANIET I,

RIELITT AL T 4G40 269 —3m R P 3%, K ELLR B ARG AMLE
] B LA AR . ALEL, AR, ‘Iz T4
AR AU A B, AR A A ARE A T R e LR ], @,
AR B B NIRRT, E—FEx40F, QAL T 420002 K55 IR
FHa G Bk i), A GREMA SRS EIS T TR B B
%, W THAGRAMFAISGHE ZMEHIE LT, LAZ KT TAFEZ
Mt E K, W 2 4hE BE MIMLR B ST B, TR RAZEELE AL
M ERFFE| AL A X, fRIET I RS, EEXKEUAEEX B
HIAEAF 40 K BR Ie TAEJE RH 7T 8.

AILAL, AF4hARMAMA4IUE T LR B DAVEA GG —M], HE 4R
A1BA 5 #21Mee s —1dkm, F—ibdpdm LiOF §—46 & Agl43, &
SFA KA B 5 kA E ki, H o bdEE LiIRH S Gl

4



WO 2022/007366 PCT/CN2020/141604

A.3044, BSFHARAMALEA B GGG R @ B b0 L ARE, HAKRE Bk
FARE) A 3045, AURE ] Bl B % —4heE ik A 3l43. F Zdhe) A sL44e
e A4S g A PE i, BIIPIRBER, ARE I AURAH 16 R IEE E
ARK N AT 3R 42 55 3 ) ARG 41, JE 4G 44 2 5 AUF SRR 422
8] R A4S 4L 2 5 4R ) A AR A1 8 T RVE ) AR, R ARG 2K T A
KA, FFh BAAFIRS) 4G LA 4R ) 5k it 4%,

FE—zsh, RAILE1FES3, S0F4RAG42EH L4 mu 26950 B
WELA6 5 — X R @A6FFH — X ARIAT, HF— X AR\I6FFH X ARKTATEFN H
TANGHE| B A B R T oA, BE— K@ T H L R@4Tey L7,

ZEARImMATILFE — TR TAE i Fh v dsn., F— I RKR\I6HFHE L AKE
AT5A 128 th A 3045, #Bé it A 3L4S A S #iﬁﬁﬂﬁiﬁaﬁﬁﬁk%ﬁ@
hAFASES — L ARBAGT AN TR, BETZ, FHAREF4L2ANHRH R
E¥EXGAF 4K, SRR EIIREF 1IN, BT A8 E AR T 4K
A4 S AR 18] FR, B2 6 B A L4592 G TR R R A9 45 48 42 &%,
REFIEGSHERET, REHELAMIR. R, HRFINE, RAFHK
F SRR CIEIRRLEN0, ABF LN L HI, AP iF4EEH
WERAE R K AT 4K, BPad i 26 A4S E S — L RK@4T = A AT E N
KT B HEAIASES — IR@A6 ™ L AF R T, &iﬁﬁ%x@&ﬁ%ﬁ
M EEA 2R, ERXBEAIFEIEEER) AR08, R84 R 560
RB|RKR, RIET KRR FEEREGRERKL, HART EZHR THRG DA
BERGFHeie T

iﬁ%%?%w&mA%%W%ﬁﬁﬁigﬁﬁﬁ ML ey, R
IET EAEG BN AR E, ARARSHRGRET, MEHLES A
B2R, 5k AR BERBEERIRA T TH

E¢,%T&ﬁ@&%%%ﬁ”’iﬁ@ﬁ?i%”?&ﬁk%ﬁﬁ&%
JU4SE S —EARMA T A EIF RS, TUARASZHBEARATER, Hld=, @F
FREATE 126 B R ILAS BN B KR A 6 5 5 AR, &%,%%E@%mM%k
345 F M’i%@ﬁ%ﬁﬁ&m%%%%gk% — ¥ AREmA6EH1RE AL
ASe9%F. BRAE, FARMATH R G AFUASH B ER T H— X ART4669
é@&m%%%ﬁxoWk&ﬂwméﬁﬁ¢ﬁﬁmﬁﬁw%ﬁ%%%z,&
AN IR EML B AJRR B A £ 5.

5



WO 2022/007366 PCT/CN2020/141604

F— BT, AT AREAF42EA 5 4S8 26990 B & Bl 6 AN SR E
ZHAILRE, VAR AGEFIRMES B T IE.

B—EARMA6AH Z S ARIMATT ARG A, LT AR oA, Gl e Bl
Fa B 36 BB P, F— X ARMAGFH X ARMAT LG 5T — IS, &
— ZAR@ACFe F — FAREAT G 4G AR A, AL E RS ERALH
BRI, AT G269 AL E AR, BIR, AT —XRE46FF K
8 47 18] 04 AF S ARLL A 426930 N AR ) 5 4h S 4R DG A AR B A A) 1R 48, 4R E
Z., FH—EAKEA6FF = X ARE AT 69304 T h 4G LA DI AR ) AR,
dogb—k, TUATRLITH — X ARIMA6FF = I ARE4TZ 8 ¢ 3R 34T S 45
I, R FE— XK@ FF I REAT S0 A TP, Md A K K KA
% B AR LA 42 69 0 TR

FE—% s, KALE1IAE4, AF s T80 0ERIER RSN R
(BFERTH), BPERBSFXE H VNG SEF 2695, LB BARERDE
RBSHAES, Il mtiEib 4% a0, @ik B £ andksh MK B AR
FAT R AT M M, BTN, 45209k E AFE, R
R R SBP R IRATROE ZAhiE AT ok TADRIM R R T E W, BAF T L
B L P A RE RIS, DNERETARE AR AR BAAH T RFK
F AR AR AUt Mde s, T AT 240 E h B) R BOE R R R BER 0, XA
0y IR A AE REAIR B G RALKRILE R, B A S AUE 694 ik 2 @ R Bk £ 44
A EA N, #AE R IR/ R B SN E 4 s B RS), TH Yhe Tk,
MR 40 R, Taha ALl ARG IRSIE R BSHRT T4 AR AHiad %
Bminit, EEFHABG BRI RRTIFE T4, RIET TN FTEREA
RS

Hodr, A2 BARIE R A R R 56915 5 1 A WAL AF AR E SR AR ) SRS
H 67 A2 454882,

stF o £ M T, BB KA EAL T IR BP AL, M — 3k 5564 F
AILE4, HeHEERBSERTETIA, HKFHEEESEL T NEF 31694k 50K
A, ARISEMLGHRDIRE, SMEREFE, mE, ERTETIAGESD
P BB ST A M SR gh b8 B, AR A MM AR Bh 6 hmik B S % dREh A gk, At
—HRIE L4 F o HEREAR 9242

AW 6y RGP G R ERTEAANRGEDBERNEE, RIET AR

6



WO 2022/007366 PCT/CN2020/141604

PIPRFw m Bp 53050 a =T ZAT “H£7, RIET TR EG S5 m T BEARY
'&tio

B— T, ALEL, AUREH TR IREE TR Z L4046, A3 bk
LBAF1. TRA AR ISR A SR B 413 AT AR 48442 EF R AR ) 4R
P41, sk ZAM TS SABATA R, TRAM6 LB A48, A ATLM48A
T IR 3h 4 S 204 DAL B Ay o sm AT T

AP I EHA G AT B AR SR TITAE e T, SRR FA, BA
S, Gk, AT E4FE, AREH R @R T A3 20nm, FEik 9] ik )
oW, ABhIkTIES, KA UK AR, HA8XIAF 6950 TAR T AR ] Ao T
RYGFLE | A TR 1), b H AR R T AR B £ G4k, HEAHSKA sk
TIHM, T Kiad & T E,

AW ey RIS T —FHAUR, QA LE—F0 6T a2, M
};T:ﬂﬁu'f:#%‘é‘. KA R EI2MVE A HF BI4548 R %325 BVIARIE L 4h3k3)

EEm I M, AR GHRLEE T HIOT RS ERF K,
&iﬁm%ﬁT%ﬁ%wmuTa%%F AT 6 ZAh IR S A M AR E K B RIE
E b B R B2 Mdr 47, MEHMEM, RIEZHALSE NI REEFFHK
¥, AT DA KARA T 40 T TAERCE, 5 T 4hAE ) & @45 7T 4200
VAR,



WO 2022/007366 PCT/CN2020/141604

R A B R P

1. —FAFa 14, 0

AR LEAF;

G apr, B kR, PTiR4h 2R At A A ARG AR Fe AUE SR AL AR R
AT T AT RMARAAFE, PRk s Ceatheg % —35 W ) A 35, Prid4d4
69 % —3m TR B A Nch; A

WAL, RAEFTIRS) A, PP R A QiE T THRMAE, ik
TF AR R3S, FTiA4R RSP s s o, ARG Fridsh
SR A R AR .

2. REBAEBRIFTARGEGF R 24, L, A A TFARMSA
PSR AR AL B, PTIR AR ) b RAE L T AT 3R T} EAe BT i d L4 44
ZE), BT AF AR AL T AT IE K B B TR oL 6 — ], PR AR ) 4
AR B HPT A RSN F — LT, RS —bitdm B F—fhé
AL, BT A F 4 RE M ER 5 A RERSNE ZiLitdm, PridE —ikiEdm
ERH H she AL, PR AF AR B b BT A A 4R 44 64 91 JR) i e A
G E AT, Pk IORE LA BRE BRI, PTRAVREH LR B AT % — 4
G B AL, F G Al iR )k AU 69 AR

3. ARBAABRIFAMGAF S T4, HF, PRRAF8RAGER L
B ik g LA GG SN B B B0 B — XK@ A B Z H K\, iR S — X AREFF
ZEAREEF N H BB b s H o, kS —IREmAE K
3R 28 AL, ARG EAILES I RE FANEFENKTE
BEEAIES — I KB S AN AT RS,

4, RIBEBA)ZRITRGEFR 4, L, S I RGEGRERGH
AL E R T AT S — AR\ EGEE ALK E.

5. RBRAIBRIRAFRGGAF R T4, £, RS L AREYREE
i A ILE B ER T AL F — 3R\ 697120 i A FLeg B A

6. MEBRAZRIFFARGEF R T4, L, TEAE L REOfH L
AL a—TIESH, TRAFHRAGFGNAED THAER — I AREOFEH
=R RE Z R 6B BT iR 4G LR B A AR B AR R

7. RERAERIPTRGAF S T4, L

BANERE, B TYRNSEtIRE); A

IR, RIEFTEIRDAE R BE S, B4 PR w42 1R BT 4% 40

8



WO 2022/007366 PCT/CN2020/141604

.
ST FT

iNg
n>\in

8. ARFEARARRIFTAGAIF R T4, H¥, PFRRIHER
rETA,
9.  ARFAAZRIFTAMNGAFT & T4, L AAaMF, REAHWRS

S G LA VAL B Ay B o s SR AT IR T
10.  —FAUR, @FERFIERL ~ 9PIE—IRATA GG AT B T4,



PCT/CN2020/141604

WO 2022/007366

QRN

4&. ﬁnum:

P

‘ xmk .x

‘
NN Y

» » i
% 1 .
" 7 I
r if e
S 7 . TN e
’ p e B
2 b 5 & >
b, ; I oy e e
J anrcaane SIS g S
— \v i 4> e > o o ﬂr;
222 e s e

1/3



PCT/CN2020/141604

WO 2022/007366

A 3

2/3



PCT/CN2020/141604

WO 2022/007366

K 4

3/3

Py
.. <k
¢ H
1 H
5 # H 7
w ,\\\ \m
Ul ..\»F Meerrlrnrrrner

%

... a , - Pl

Q
N
ht

\3
7

N,
N
N,




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2020/141604

A. CLASSIFICATION OF SUBJECT MATTER
B23B 19/02(2006.01)i

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

B. FIELDS SEARCHED

B23B

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, CNKT: 5%, S2h, 109, 07, fik, 7L, =, “&, SFL ERT; VEN, WOTXT, USTXT, EPTXT: air-
float+, air-bearing, air float+, air bearing, spindle, axle, hole, flange, cylinder.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(2019-10-18)
description, paragraphs 25-40, figures 1-6

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 111940766 A (GUANGZHOU HAOZHI INDUSTRIAL CO., LTD.) 17 November 2020 1-10
(2020-11-17)
claims 1-10
X CN 110340383 A (GUANGZHOU HAOZHI INDUSTRIAL CO., LTD.) 18 October 2019 1-10

(2018-01-16)
description, paragraphs 30-41, figures 1-7

X CN 206882798 U (GUANGZHOU HAOZHI INDUSTRIAL CO., LTD.) 16 January 2018 1,7-10

(2019-04-05)
description, paragraphs 25-65, figures 1-7

X CN 109571062 A (GUANGZHOU HAOZHI INDUSTRIAL CO., LTD.) 05 April 2019 1,7-10

entire document

A TW 201321618 A1 (DAR HARNQ INDUSTRY CO., LTD.) 01 June 2013 (2013-06-01) 1-10

D 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)

«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

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

01 March 2021

Date of mailing of the international search report

19 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.
Information on patent family members

PCT/CN2020/141604
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 111940766 A 17 November 2020 None
CN 110340383 A 18 October 2019 CN 110340383 B 02 February 2021
CN 206882798 U 16 Janmary 2018 None
CN 109571062 A 05 April 2019 CN 109571062 B 06 November 2020
™ 201321618 Al 01 June 2013 ™ 1447314 B 01 August 2014

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



EFRERIRE [ P F I 5

PCT/CN2020/141604

A ESIRbaES
B23B 19/02(2006. 01) i

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
B23B

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, CNKL: <3%, =&, 1b#fE, #fE, &, L, %=, %, 61, @RS VEN, WOTXT, USTXT, EPTXT:
air-float+, air-bearing, air float+, air bearing, spindle, axle, hole, flange, cylinder.

C. AR

% AU SR, DER, FRIEMHKEE PRI

PX CN 111940766 A (J M REVLEBRMEERAT) 20204 115 17H (2020 - 11 - 17) 1-10
BRIER1-10

X CN 110340383 A (J MW REVLERMERAT) 20194 10H 18H (2019 - 10 - 18) 1-10
1 BE 5 5R25-40 % . FitEEl1-6

X CN 206882798 U (J HTT RENLERMERAT) 20184 15 16H (2018 - 01 - 16) 1, 7-10
T BE S EE30-41 B BitEEl1-7

X CN 109571062 A (J M REVLEBRMAERAT) 20194 45 5H (2019 - 04 - 05) 1, 7-10
1B 5 52565 % BitEEl1-7

A TW 201321618 Al GEM TERMERAT) 20134 6 1H (2013 - 06 - 01) 1-10
=0

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341
20214 3H 1H

V] oz B4 5 M 2 1 341
20214 3H 19H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

ZRE R
KA

HiE 500 86-(20)-28950688

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




Bl s 18 5
XTREERNESR PCT/CN2020/141604
W B 3 PR S SO el 7 e el
CN 111940766 A 20207F 118 17H T
CN 110340383 A 20194F 108 18H CN 110340383 20214 2H 2H
CN 206882798 U 20184 1A 16H T
CN 109571062 A 20194F 4H 5H CN 109571062 20204F 118 6H
W 201321618 Al 20134 6H 1H W 1447314 20144 8H 1H

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 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

