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(57) Abstract: A machining method for forming a microstructure on the surface of a workpiece (5), comprising; S1, providing a micro-
rod (1) having a small electrochemical impedance value on the surface, and applying a high temperature to form a first microstructure
(4) having a large electrochemical impedance value on the surface of the microrod to obtain a linear electrode (2); and S2, providing
a workpiece inserted into electrolyte and using same as an anode, driving the linear electrode to rotate on its own axis and around the
workpiece, and supplying power to the workpiece and the linear electrode to form the required microstructure on the surface of the
workpiece according to the first microstructure on the linear electrode. The linear electrode of the first microstructure having a large
electrochemical impedance value on the surface is used as a tool electrode, achieving the flexibility and controllable preparation of a
microstructure array on the surface of a workpiece, and particularly achieving the machining of a microstructure array on a small-di-
ameter surface of revolution and the surface of quasi-revolution, in addition, the linear electrode is reusable, and the machining method
is suitable for any curved surface obtained through linear scanning,.

[ L& 5]



WO 2021/189876 A | [0 0000 T AP0 N A

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).

HRIELANI4. 1789 :

— R NTE (G004, 17 (iv))

A EFRAF

—  BFEEERRERE (RAH21403)) .

G ME: —MELMH (5) REFERMEHEIIM T, B S1. RAGRIm R A BN A2 LT R
B (1), mild DUEM A B R SR A BB BB it (4, BRIl (2) 5 S2. 74
N ZE AR B ARG B, SRS Bl B e T IR AR BRI R AR e e, 45 AR ANk s AR A1t s LUK
2l RS TR M T AR R TR B R B IR T . R IR A B AL F B UEI S S
ger Aoy TR M, CAarscBl TARRm G MRS IZRE . AT efl, Feil 2 sSCBl/h DR el e R, el
REWMEMEEFIRMI, $b5h, KARTERMN, Hizn TEEH THEE B e 28 fhm,



WO 2021/189876 PCT/CN2020/129340

—ME T HREERBEHRN T ELEH RS
AEFERT BHiEH 2020503 250, Hi555202010217579.2(
P EBERBFHRAER, EePABEL5IAEgeaEEREF.
BRI,

AREAPY Fe— T e TR RS HIRIn T vk s R 4.
FHEREAR

MR R B R S BN A gnin IR R i s R R — 0
PN NANY 12 7 e M 0 €t o] N ST Rt e TR S P ke &
BN CEORRIR R, RIS ER AR AL BRSNS T
m%ﬁ%ﬁﬁ%?ﬁﬁ%ﬂﬂﬁ%hm@jfH%}ﬂmimA%%%%%fﬁ?
ZAGUE PR T RN, SRR T BRI

HET, REME WIS () I THEAR B, Mansidl. Bobn
Ty BERLAUEHR, HLACMIn T R B i 0 TR (HLL BRI s
K, Bl FRARELBIAR D TN MR I B B, AR S M AR
[P S AR EE s SO I TN B e TR I AR R X, R RS AT 5
o BRVAUSTROCE H T et akl g o T

HERE AR 0 T (TMECM) 2 — Pl bB%&%%ﬁﬁééf%%ﬂﬂ B AT M LAy
ﬁ%il%,»mk%ﬁfﬁﬂ&&ﬁmﬁé+@%ﬁﬁl MR, BhE
JB BB RS W B Al 25 R B TR I, FERIR Y
il 4E +G+%mﬁ%sﬁﬁaﬁ%ﬁHﬁN%$ ﬁ%ﬁﬁ%&\% L
TE MR A R E TR, (HIE sy R By L I R SR

AR R /A AL T H, YA R AV RE S R R U, R R
LG TMECM 12, FEAAR WD 2m FE A E, IXADGE RS TRy 2R, .
%kxéaihﬂﬁc5&,%€%%ﬁ%%ml&ﬁﬁ%%%¥@ﬁxmﬁ

0 T TR BB O 6, RSB VR T L A 0 R (1) L
&iﬁi%%%&%&uJ%ﬁhﬁ%T@Eﬁiﬁﬁ%}éM@ﬂ’Hin

REAE



WO 2021/189876 PCT/CN2020/129340

ﬁﬁ%%ﬁ%ﬁ“gﬁ ””” M TR IR S R T vk, DLl T
88 I T 45 J%%ﬁ\ﬂﬁﬂ@?%%mi BN R R . dEEER

T~ LA [EV G Py 2% s R R e W MR 91 0 i e e i 1

NIEE| FIRH B, AREWRED FHEORTT R AR AR I S
W77V, PR TR

S1. $E{LR A A RN AL A BB R A R . i DURE T A B R 1
AP S KN R A= RS ) 6] (AP ESIESACIN R

S2. ﬁfﬁ&-%%ﬁ¢@iﬁ@ﬁ%ﬁ,xmw¢2$maﬁj
RER AR R SE P IR U RIS, 45 Fir i U0 iy A 48 H B £ Wl LA it %%M&
RS s R P A RO T T R B AT Y

B, PR A MR O I T B ot
e —Fhs 0

b, AR S2 b, SR H R R R

HE—20 L, IR R bk R R R BTy 50~500ns, Bk R IAON 0.1~ AIMHz.

BE—D L, PR AR R .

b, PR &JEREREAS N 0.173.0 mm,

B, Bk W TR, ARV RE Y. DR s PR R —

b, PR AR O U T L R AR AR N R dELA]
AN, Pl AP

2B HL, RS PR AN IR EE AT, B iR AR B B g
ITHBEHT .

A G PR IL R — Fh S AL VR T U A M i S, SRR R
[ B BB A A B T, FE IO B A AR TP R D AR Y R T n L

PR W R G4 LB B AR P AU . il PR s N i i 0
TR el R O E L g S B, il TR RS, Ho,
FTIRER AR ONBAMR, PR A A B

AR WG S BORAE T AR W TS BERIAE R R S A M R Ty



WO 2021/189876 PCT/CN2020/129340

i AR EE R R H%MRH?EF’E’"" LEE R ZR I S T A,
'ﬁi?‘%J%F&ﬁﬁF’J R SR TR IR, MR BRI R A A

R, B2 R R Eiﬁ;‘iwm{z”“” PURG# 51, SCBL T R A e e
I, DR sl TR R A A B S AU SR Al R sl T

R, MR A M EEAIR N L, Ak, ke EEAE, HiZ

TIFE A TR E LG SR R R .

PR UR AR IEOR T BN, AT RS T AR EAR

FE, Far i HG AN A T DU, DL U B A S R LA B
EIVEAR SR s
b

P 1 AR WS — S0 s B AR S MR i 07 A R C Ry
RESEIE

A 2 W P BCIR A BB, Uil o Ol MR o A 3 S

@5%@1PE%*%WEE#%@%&%%%WLME NCIP P ]
€2 R PR A IR 20 B AR 80 0 T R

6 B 1 rp RGBT, o, a3 ARk IR0 12 NE B
Fiets g XIS UL s 11 DS — BRI SR It I XSy FE BT e s U D B A Jb

WA S NEAHL do HTHE LA RIS IBEL: to B
PREFSIIEL st Sy D

7 R 1 L R R R, LR, LG B R Y
BRI, e A PRI,
EAESHENTR

I A AR R OHOR 0 R  SERE . A, PR



WO 2021/189876 PCT/CN2020/129340

BB AR Y TS, TR TR0 3 T AR s
5, x@,’l* rg' 1 &7%&/;\ I ‘ZH R G P S R AR R S B B A s

;wﬁh """ P&J Wwiﬁﬁfij}JLJjﬂqhUHzAUﬁ?&%i R B 2
HES SR Tmﬂhﬂ ERAEE
B2 LA 1 B 3, AWM T s BHDE SR R

@bﬁﬂﬁﬂﬂfs%l%Jﬁ@@%ﬁiﬁ%,%uﬁﬁpﬁ$%mmﬁﬁm
R A 5 M7 0 L, R RS R OO B AR B8 R 2. il SR
R 2 R0 U 5 G R AT 6, (25T 6 SR 2, Uk 5 MRl Eg,
FEEER Y, (AT 6 R kel IR 6, R RS (A AT 50~500ns,
Bk B B 0.1~ IMHz, BB RRERIT (Al A0 ko R AR 4R se Bt ir a4, AHAV

FERRRG . o, Zedidbl 2 MBIME, U4 s NBIML. £Rdidk 2 AR g 1

ﬁﬁ%ﬁ%@%ﬁa'}mwwﬁi JABRE 1, &EE 1HESN 0.173.0mm,
B, MRAMEE, ©FBE 1 NEAEREIA B AR, aRIESIER
WM . PRAIME 1 AU BB AL SR P AR AN, B B9 e AL S BT e
1 e BRIEA MBS EI, SRR R R FR R b S N
B EE R 4, BTSN 4 BRI e O R, ATAS e ek, B
R 2 Ry AR, BEE IS CEE 4, F-EE 3 AR 1
K%ﬁ%@&.iﬂm&qj,&ﬁ$$m%@fﬁwwﬂggﬂl <4 R 1
2Rl R AL A 4, PR 4 T LR L s A O
ﬁalmus?“%ﬁ%ﬁQAﬁﬁﬁuﬁﬁin J&”R ”%%Aﬁﬁﬂ%ﬁo

ﬁ\@f&umﬁawﬁwmith%%%l,mmjﬁﬁﬁﬁiﬁﬁ%
AR AR R S — A 4, B RISk 2;

S2 M B P R T 5 (EONBEBE, IREhEik 2 HERFRIRENEL
RIS U 5 ey, 25 R 5 FHZR AR 2 R LUK ZR AR 2 R 3E — 5l
H5HY 4 AE T 5 B TE BT T S A RS




WO 2021/189876 PCT/CN2020/129340

ARHI, 2o 2 AUSE - Phas i & WA RE AL, MEVARERL. LR SRR

Bl—A, WA, AP 4 ol DUARER Y, A ORISRl R A
H TR 4 RUEEIR 2 PTUBIRERMEH, ik T ReR S, i HE
KRG sahn 1 L2
AR, OB RAnEE 1 SRR, N LV B SA A 1 T R
“““ HARE], GaneE 1 SBUREHEER. B AE S ST S £,
&E:T&ﬁ%@? REPR A S a0 4 B8Rk 2 T AEE
o, TRhEEE TATH
2 W 4, 42 U4 s Rfdl s sty B D i, 2k 2 A4

N Ge E B AR Ess , [uTyaE S AR AR s B RAR E G P s 2 o, MO
A2 O 5 A2 n U P % RO EE ) O Ve Il 2R AR 2 B B RN w0,
R A 5 RIS TBENT vy, A SEEAS R ST R e P 4%
EAEAHE s WE 6, AOBBERKER T, Rk 2 RipE AR E il
FIAMN, FoEE 4 Fod K E R R R R R, RN

B EE B TRl AR G, P ETE R MR a2t Ty, X 5 B B B () oV TE
B TAF 5 BRI R B (py), R, EERm i 2 BER s, MR T 5 &

@a%”ﬁ«A%ﬁWﬁiﬁwﬂM$%AKT%%?ﬁﬂﬁJ4@%ﬁm
B2 3 F A B A X s il T Ak 2 BE PR /D, B Rl A 2 58 /1K
TR ROAR N, FERR R SR (B (e, )0, AU 2 A B 7 RE as B o A T4 5 el

24 R BT oor DA, 7ELBHNE 2 WERELLR D, FINR U4 5 £ 18— EE
3BT A5 I8 AR I 3 393$7+$$%%zq4qi/%fﬁ%§ﬁ$ B TR 7)) DA B L
TET R L 5.

5 LIS 7, AR B L7V P T ARt B L S B0

(R, T 5 ARIDNEEE R IS, HETRE Rl R b
0. P, AP e, kg ey BUAI T, AR O R R

AR, B DR EEIE LR w ke, BT R
AR 4 IR 2 B R AN N P S P IR R 2 SRR T, RN

y\



WO 2021/189876 PCT/CN2020/129340

BRI A2 S I T 5 R AT, BUIRIE V2R iRk 2 Fligk 77 ) & Ab e ik 2
504 5 IR ER R, HUOD IR 10 AR SRS, RETE R T A0S R R R

ERST R TAF 5 RpER, WEBAINLSE, b ek, d\{ﬁﬁh 2.k
FELI AL SRR 2 BRI w B 2 BT AR 9 AT EIETE v,

n-\/
-
&.J‘.A.,
4..,.+

B, HMAUHTHRIN L, R A RS, AR 2 R Tass f@ai%b

i B LBV DRI B AR L 5 el by fJn, WM LE RN, B LE s
ITREFTE Y, B R I SR, BN L 2R A

KT s BHIE RS WD T, FHES6HE 1 H U B ESEs
BEAT U

SR —

BB RHERN 1.0 mm B9 1, B BRI ., IR E
TOK P FEE T 5 A, ULRBR SR s R AR R R AR BT 100°C
RIS TR ED P 10min, FAR LMD T .

SBIR L RSO Ty LA EE 1 #T L, ERE IR

~mam4,ﬁﬂ%%M2,%%ﬁﬁz,ﬁﬁﬁzﬁﬁ4%ﬁwmzmwf%
o TR, ?;Lﬁﬁ:afﬁﬁvﬁjﬁﬁf<ﬁh RUEREO s 0 TIX . Bosin TIX
e T K E R E SFPHBAR G, ek E B T, ey gesih4izx

e, FLEES I 4 TPIRRVEREE 1 1A AR PR, R
R ML

ARR = KD BRI R B I PR e 4 AR 2 AR IR
CEVIEL. WA E B AR R 5 A, SR T SRR, Ll 2 ]

SBIRVL. Rl e e b 2 R AR R I o B gk i B 1,
FR I CRAME T4 5 N9ME 5.0 mm. BEJ 0.5mm Y 3160 ANAEVE, RHFE A
PR b R B4 il 2 pOBhE SRR A 5 Rl T4y, WARIEAE N T
PRV E B A 2 BRER Ty e 75 AL Y o R Hﬁ%ﬂ%%uﬁ%4 TN T,

WE I LA BT 10 4 0.003 mm, AR, 0 CIAIRE 10 A94(E ey DI, In



WO 2021/189876 PCT/CN2020/129340

iﬂ&i@@}niiNNmymn@mmmm,md-NEm}ﬂmﬁ@ﬁrﬁﬁﬁ:m%i““

ﬁ% 4Mi%wﬂﬁeﬁﬁaﬁﬁﬁimm,£mmﬁ%iﬁ@aﬁ@
200 ns, ZRHIEE 2 B MIEEAE w, N O.drad/s, FEIEEE o B 5 316L ANGE

WE LR, BRI 2 BESS. T8 s BEARUU I TR B S0,
il 2.5 mm+0.003 mm+0.5 mm, FaIEE v, ¥ 0.01 mm/s, HEN T5EES,
PCAE 5 R oA il SRty sl Z W 3. Hoh, &edif 2 sy e %%
T w, U v, R CTR IS SE P T W, A AL R PR

BRI B R AR T 5 RN, ERENEE AR A
EE s ik, N s,

S

B LA 1 FERN 0.5mm, 8 IS EER TR AL BT I S S
—HlE, AT,

IR R 1 R R RRE R O D BT R R B, R
ik 60°C, BHEDN 0.5 /biEt; U BT 1200 ES TRAPIE 1.0
$M,mﬂﬁ$ﬂ4 R SRS, 2 PR TER, W 1 RKIE—BE
FERECEH AR 71 20 PR BORR B B, AR EH T
ﬂ%%%%%mo%%ﬁLH%MLﬁ%ﬁ UAEEE 1 T, R
SR —TRES T 4, AR 2, EE K 2, RPE—-fEme, WE T HE4
FIoad LA XS R o - B OR B DX, BRSO R D Tao ey, s b 2R BR K,
- 3 NS 1 YRR, ﬂﬁ%ﬁi@%,%?%W£w,%#1w
JRIRRIIEE H, EIF A2 BEPTR AN . RS gs i 4 IIRAERS & 1
R R SRR R S8, AR R R

é%:\i&%ﬁzﬁﬁﬁ%,m: MR T S S MR, AR
FERIE

SPERIL . ARSI BB IR S ] T R R A R, AN A

B 5 AT 3.0 mm. BEE 02mm HEkS %, 0 LIRIBE 10 4 0.002mm.



WO 2021/189876 PCT/CN2020/129340

IR ARG R R S S — R P R AN ], AR R Bk
PRV 6 MR SR to, 5 O 100 ns, LW 2 BIAEMTENT w 8B N 0.2
radfs, Fah#Emr 9 WEHE AMSHAG&EHLMAE, HagEaEl 15
mm+0.002mm+0.25mm, “FEITEE v, ¥ 0.005 mm/s.

i VAN ! FH?i;TéI@'#i SrAlE I ER . RN B oK P TR 5 A a,
AT L2 g,

Lib, AW IR CERUAE DRI A BN L0, MR R A
BOOR WA BT R PUEs W A S AT oy T R b, 380 b el 2 2 i

SN, HE A

iISEEE: iDZ%Eﬁ““é‘ i%fiﬁﬂ‘ R RSB &L
1

FRFIIX LU S, SCHL LR AR V(L B, LTS
TR TR . 5l BRSNS
R R ’f/j]*ilﬁ/JFUm ,,,,, , A, SdlafEEME, B L AEEHTE

= E AR 2
DL SERE 0] B S5 4 AR AE ol DUHHTAR Z RIS, NIRRT, R BiR

ST PR S A BORRHE AT A AR ST R, AR, R OR Y
ERIH A AT G, AN Ay A S i a .

DL S o R0 T AR W LA s i 77 50, JL3R oy FUpoRegr, (|
HAGE P T B e R I RIS B RGBSR g R T AR ST
RN TR, A f‘?izix/,vﬁf& SEEE &, e DU TR Rt

IXECER R T AR AR AR 0 BB Y DA AT BR AR

RO



WO 2021/189876 PCT/CN2020/129340

W F E K P
1. — e TR TR AR S A BN TI7vE, HHRHEAE T, ik J7 i a4

S1. PRALRTH A B/ AL = HBUE g pe, i DASE Ik Sk 4 2 1
T RCEA R AL = H A B 56— A i, 15 B2 d ik,

S2. PRALHE A B M B T BAMG, SR IR 2 ik E R R IR S P
R LR WA Bl S i TR Rs, 25 i A4 AR i 28 v AR AL P DUAK 8 T IR 42 AR
BB S R A TR A B T BT R S

2. WIBCHEKR 1 Bk BO4E TAF R T UM ES M i 073, A EAE T,
PR 28 — PSS M B O n T AL, A AN e i — A AR 3

3. WIBCHEKR 1 Prak BO4E TAF R T UM ES M in 73, A EAE T,
FEFTIR S2 SR FH R ik B R AL H

A, GOARIER 3 FTIA B AL TAR 2 W s i BN 079, AR AEAE T,
FIT I H8 %6 Bk b R 2L 7] /] & 50~500ns, ke & 414 0.1~1MHz.

5. WIBHEK 1 Prik B4E TAF R T2 UM Es f min L7, A EAE T,
FIT IR S AN A 4 e A

6. WIBHEK 5 Prik B4E TAF R T2 UM Es i L7, A EAE T,
FITid 4 J& AR 1 BLAT N 0.173.0 mm.

7. WIBCHEKR 1 Pk B94E TAF R T UM Es M i L7, A EAE T,
FITIR S8 — PR A R v R Y . VAR AL DL SRR B — A

8. WIRUHIER 1 Frik 4L TAFR T U Es f i 73, LA EAE T,
M R E O it EIE s TN k2 TR A R = E TR AT =P (TR (TN
AP — A

9. WIRIAIER 1 Frik AL TAF R T UM f i 73, LA EAE T,
FER FT IR AN B TR iR AL LT, FTIR 77 VA B 5 4 BT il S A s s A T3 Be L T

10, — R SEILAE TAF R UM A I B3l R 4t, AR IR T, SRA WL
MELR 1 & 9 TR — TR I A TAF R P s i B n L7, H A&
BAC AR N AR AT IN T, Fridda i) R 9048 A Do B AL
HRIL IR 255 TR R AR AT AT IR T B b 2 B, iR L i de B



WO 2021/189876 PCT/CN2020/129340

SRR AR iR TAFR R B, b, PR g RO AR, Bk AR
o

10



PCT/CN2020/129340

WO 2021/189876

ommmmn oo _ R RRES

WM%% R it

N E—
ﬁ%%%%

'd “
] i
ey e
H b

e e

@@l@-
ﬁlll-
ﬁ@l%-a Py
\,lll- i

RS

3

1/3



PCT/CN2020/129340

WO 2021/189876

i
1
]
1
i
i
i
f e
i S’
Pt
el w =
1 y
i b
; _
i
¥ 1
=/ i , “
4 %, ; -
o fw.,//(..re., Vo] 3 wl ]
s :
L™ 1 1
1Dl W o oo
N T / ﬁm&/ | 2 i
£ \ : ] ]
o
&1 ., " _ &1 P
1 &wf/. ....... ws..». : | i
] 1 1
i i
1 1
i i
i i
1] ¥ 4 i 1
1 & !
(20}
L cons]

Lo b, M}."
i
r...u ?“

(BY 7} ¥ 3 s g

foff

K6

2/3



WO 2021/189876 PCT/CN2020/129340

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/129340

A. CLASSIFICATION OF SUBJECT MATTER
B23H 3/04(2006.01)i; B23H 3/00(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)

B23H 3/-

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)

CNPAT, CNKI, WPI, EPODOC; Wi45H4; FH%; R %, ek, &8, R, B2 FEHT; rotat+ , rotary, spin?; anode?,
positive 1w pole?; cathode?, negative 1w pole?.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 103433579 A (ANHUI UNIVERSITY OF TECHNOLOGY) 11 December 2013 1-10
(2013-12-11)
description, specific embodiments, figures 1-4

PX CN 111299731 A (SOOCHOW UNIVERSITY) 19 June 2020 (2020-06-19) 1-10
claims 1-10
A CN 104384643 A (NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS) 1-10

04 March 2015 (2015-03-04)
entire document

A CN 101070605 A (NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS) 1-10
14 November 2007 (2007-11-14)
entire document

A CN 103182573 A (NANTONG UNIVERSITY) 03 July 2013 (2013-07-03) 1-10
entire document

A DE 19727132 C2 (HUECK ENGRAVING G.M.B.H.) 03 February 2000 (2000-02-03) 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 . &

e ] document member of the same patent famil;
the priority date claimed P Y

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

02 February 2021 19 February 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/CN2020/129340
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 103433579 A 11 December 2013 CN 103433579 B 11 November 2015
CN 111299731 A 19 June 2020 None
CN 104384643 A 04 March 2015 CN 104384643 B 07 December 2016
CN 101070605 A 14 November 2007 CN 100560809 C 18 November 2009
CN 103182573 A 03 July 2013 None
DE 19727132 C2 03 February 2000 WO 9900213 Al 07 January 1999
DE 19727132 Al 07 January 1999

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



EFRERIRE [ P F I 5

PCT/CN2020/129340

A ESIRbaES

B23H 3/04(2006.01)i; B23H 3/00(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
B23H 3/-

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 )

CNPAT, CNKI, WPI, EPODOC; &5y, FH#K; BH#K; %%; Zemthk; &R, &E; B4¥MEP; rotatt , rotary,
spin?; anode?, positive lw pole?; cathode?, negative lw pole?.
C. HETH
% AU SR, DER, FRIEMHKEE PRI
X CN 103433579 A (ZE T K%) 20134F 125 11H (2013 - 12 - 11) 1-10
PR RIE A, BAREEr =, FiE1-4
PX CN 111299731 A (FRHNKZ) 2020%E 65 19H (2020 - 06 - 19) 1-10
BRIER1-10
A CN 104384643 A (BRI R AL 20154E 38 4H (2015 - 03 - 04) 1-10
E'a
A CN 101070605 A (FFEEIAM AL 20074E 11H 14H (2007 - 11 - 14) 1-10
E'a
A CN 103182573 A (i@ A2%) 20134 7H 3H (2013 - 07 - 03) 1-10
E'a
A DE 19727132 C2 (HUECK ENGRAVING G.M.B.H.) 20004 28 3H (2000 - 02 - 03) 1-10
E'a

[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

?ﬁﬁ'é’]ﬁ/‘i\ﬁﬁﬁhﬁ

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 2H 2H

V] oz B4 5 M 2 1 341
20214 2H 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
5 VA

IS 86-10-53960849

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




Bl s 18 5
XTREERNESR PCT/CN2020/129340
W B 3 PR S SO el 7 e el
CN 103433579 A 20134 128 11H CN 103433579 B 20154 118 11H
CN 111299731 A 20204F 6 19H T
CN 104384643 A 20154 3H 4H CN 104384643 B 20164F 12H 7H
CN 101070605 A 20074F 118 14H CN 100560809 C 20094F 118 18H
CN 103182573 A 20134 7H 3H T
DE 19727132 Cc2 20004F 2H 3H WO 9900213 Al 19994 15 7H
DE 19727132 Al 19994 15 7H

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 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

