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(57) Abstract: A device for insulating a cathode surface in electro-
chemical machining, comprising: a cathode tool (2), a workpiece (4),
an electrolyte solution container (6), a power source (7), and a move-
ment mechanism (13). The electrolyte solution container (6) is pro-
vided on a working platform (5), and an electrolyte solution (1) and
the workpiece (4) are provided inside the electrolyte solution con-
tainer (6). The workpiece (4) and the cathode tool (2) are respective-
ly connected to a positive and negative electrode of the power source
(7). The cathode tool (2) is installed on the movement mechanism
(13) via a cathode clamp (11). The movement mechanism (13) is
connected to a computer (12). The computer (12) controls the move-
ment mechanism (13) to move, and a super hydrophobic microstruc-
ture is prepared on a cathode surface requiring insulation.

G WE: —FHEMEN T PERR A SRS, 8
FWITEREMEMW (2> T/ ) . B\EHEME 6 . H®
WD . BHPM 3) ; HFERME (60 BEF T
& (5 b, HERME (&) WERMK (1) T
WD TH W 5T HHHK 2 SREERE (1D
BIIE M. adk; BT EMMK (2) BEEEmkRE (D
EREERGIME (13) L& B (13) S5
(12) M WHEPL Q) EHBEIPAE 13D K
By, (ET B GIAR R T ] 24 R B K S5 44

[ L& 5]



WO 20197237443 AT | {00000 00 0 0 0

(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 2019/237443 PCT/CN2018/094737

—F I TP AR A KR E
BIARG

AN B ARSI DA, TR B — i g n P B R I 4B 2 (1 B
HRER

HUA IR A T BRI AR A A S va A A R S B R, B A sl mr, N yE
[z, RIEFEL, TRRNASEEARR, BLABRMERA, AT,
71 B AU

P T AR P X DCRE F 37 2 AR N X, A3 7 180K 2 3 B AF Ein 1 X 4
TN, R EUE s T ELAETIN T = 2 A I A 2 AT i TR B AN O, (B R
JRAMER,  BR B WL N % Rk PE = MR EE M RS R o A2 U b BEAT R T 4 %
AbFR, R I IR E AL AR B, A IR IR I, PR M B P A R A

HUAI A T 8 25 0 5 SR RS IR I 4B R R ik, 1T 48 AR I 28 25 T T AR TR A7 A 48
G D WOR RN, SRARE G F3 AR, BB B L B % As s S Bl s Bk R
AL i ProkBrAa imba . ka8 Wl e k. BiRpiTs . YRS
OB S SUR B T O0 R R PERE, RN T 77, AR WA e i 7R T AR 2 BAR
VAR Re P, SO T K R T R PR AR R U, ST AR A 0 T o T R B AR e
YLK e -

RHANE

AR BRI TR A S FoK, ROl SEMEREN TS, —Md
SN TP AR I AR 1 5, A7 B S I R M ] 2% MK A 5 A, IRl g K o 4
RS AR B, AER I AR R B G U, TR RIAEG AR

AR e SR N BT A5 LSRN -

i e = ) I V1S T2 SO S W VG g D NS N I SR S 7,0 N VN 4
L Prd o BT ARG B, AR A RO A DS DRy
A RIRN IR ks H TR BARGE HAR  B 2 A shl by Prid B sh il 5
THEHUEE; THENIERZ SRR S

BB, ik THE A EE I OB A A TR B —FH A AT
il 2% AT R K 451 o

B2, Pk THAROY 4.



WO 2019/237443 PCT/CN2018/094737

BB, A TR N IEAT R, 2SR R TE AR AR A .
BB, PRI A 45 R R B LR P R B A 2 TR, SKEL I H AR A

1. 78 LR BRI 75 AR5 00 X Al & R K 2544, R A BRI 7K 45 4 AE VB 0=
PRI BT FH R B PRV T AR T il U, SR T T H IR i rae Fe b 4 se, M
T SE IR T4 WAL SRAE N LXK, BEAR A OB I A BEAE A, 5 il L AR A B2 B
[

2. MEKGHEERZ: ORI, TBRAa% K, Q4eRrdsg UEINRRE, b
bR P e S T PR R R 3R

3. TR T H IR N BRI B s g5 4, b s AR R 2 IR AR i 7K 3R T 18] 20 AT S
FU, AR AR B AR AU, AR R B R RA BB KR T,
T A B LE AR E 2 2 U
B I 5t B

Pl 1 2 SR FH e it 7 A B A 25 [ A rL A oD T i

] 2 2 1850 B it 7 AT B0 8 25 ) A LA TN T &R e e L

B bR IC a0

1. AR 20 THBIMN: 3. ©a%AU%: 4. T 5. TAEG: 6. HEmnE; 7.
YR 8. R3E; 9. B 10. AR 11, BAMRJE R 120 HHENL 13, Bl

B S 75 30
I I B AR B AR S e A e AR B U, B R B AR B A
Rk,

AN T AR A A, B DA 2. TR 40 R 6. HIE
7 RRBENHIA 13; Pk HERE 6 BT T/EG 5 L, HpRR o A EA HUBR 1 FTAF
4; TAF 4 5THMMN 2 23R8 7 e Jubl; HIDHEARK 2 Mk R 11 %
WALREENHIG 13 L PridBshdll 13 STHEAL 12 A, THEAL 12 #=HIRsh il 13 1)
¥zl Pk AW 2 b Bl BoeHmEcE dAb APt eEsE B 4 55 Nl 17
HIGK AR . PIrd TR 2 yrbassify. frid TR 2 WiEa U, iz

2



WO 2019/237443 PCT/CN2018/094737

AT 9 MNP T HIIMN 2 WHl. BBk 25 14 TR BH F A 1 AR T
GRS, SKIL TR 2 A EER sy . Pk il 7 Jybkob . Ik THIANK 2 BT
SEN Y G WO R 68 0 N w2 e R 1 G N e

1 R BB g K M EE 26 2 AR r g Ton = i, ARGl 1. THBANK 2. 4%
A3 IR 40 HAFRURTE T RPN 2 R0 FH AL X & @ ek, FAE
B K G5 A AR T A IR R AR WP FAER 1 AR TE R 2 U 3, SEI T A
W2 RIMEEREMEA S A6 i Ty, TR BIAR 2 2 e B 7 45 74 1k W AR T i
Y SN, SEI T H PR 2 R PRk A2 K DhRE . IR RV AT RL FE N T A2 1,
AT DU VR RN T A RUTR N IS0, AT LA SR FH A B U 38 2 AR 1 1)
Ak

2 A B K BE A 2 I AR B TR GURE R ZRAHBMR 1. %4
GANE3. T4 TAEG 5. MR 6. MR 7. AR 8. A 9. Ik 10, 15
BLILL BAR B 12 FUREBhAIAL 13 4Lk, FAEHRE 6 FIRSZNNLM 13 2 AE TER S I,
TR 4 2 BAE R 6 1, R/ AR 6 TP T S AU 1 A B 10 JEEE AR
Fe B 12 ERRENM 13, EIRETEEL 12 BRI 13 s b A Ik 10 B35, AL
SN ) . AR

TSGR 1 AE 2 KT RERAR T

fE T H Y B Xk GRE AMIEE Hil ek 0, Hl %575 DUR B
Ty AZRZITh, EREERE . FAMRGAATE . AKHGE, AR BNE S AP I — AN B
ZIEGEE ZMAS, HBBKEH AL THHRE 2T

TAEH, THEBIMN 2 BeldR 7 ik, T 4 BRI 7 B, i TR AR R 2
FRAEE, AR B EUK R, 2RSSR M, £ TR 2 R
TR 2 R 3, ST H B 2 ik HEPE4a %% .

FEFLMEIN Trp, VRSN TR m I THE S 00— Rl L7575, 7EHMAR 1 iR A
— 7 Ll A, ERBIR AN IR, VR AR TR s a8 5T, e
WEE . TEVRACEARIN L, MR 1 P AU OO AR RN AR A, ISR
Sk, AARTTERIE, AR T B KR T bR E 4 UK 3.

FERUY AN Tk, AR R BRI LM HE . SERT AR, Ml
FaE LS 3 BT RNIERTT, & 2 JRAIE— RS INEE 5 B O ORFF R 8 48 2% UBE 3 (13
%, BRI 8. R 9P A M 10 Ak, 1% s AR 2 s Flkd i K 2 0 2 [8) AT

3



WO 2019/237443 PCT/CN2018/094737

AL, AR 8 WERE 9 A s BRI A, RE AL B B K R
AT A AN YRR A I 48 U

THEARK 7 2R 7 2L G I X I % K 25, M AT B K 45 M 720 3 <)
MR BREAE A IROBR AR VR AR T R 2 U 5, SEBL LR BAR 7 R 4es; ks
FEJVR PR R0, AT R AN e B AR A A, R DA R FL AN L o e AR
AN, ] DA I TR S5 A 2 U s AN I AR o B 3 A S 4 /AL Y

AL TR 2 B, AERAVRR 8 KA Im e FLAR A A T AR 2 R, 2
I K 25 1) R I B AR S 2B 4 B 3, TRCHRAE N L O AN I U, B i
IR BN BB AN NI SR, A S RO AR A O, B AN FE i R BAR
ALAF, ABAS SR K S 3 SR o

PR S B 9 AR B LR A SE T 30, (HAR BIFA R T sy, AAF
BACRK MBS RN R IGO0 R, AR GUEE AR S BEME A (1A AT S i 2 ML R et B it
B AR & T A A W I ORGPV



WO 2019/237443 PCT/CN2018/094737

WA E KB

L — PN T IR R AL E, HAREE T A8 TAPMK (20, TH
(4). B (6>, MIE (7) RMEBEIHM (13); FHRHEMERM (o BT TIHES (5
b, AR (60 WEAHMIK (1) MM (4 T 4) 5THPIMK 2) 2nlfEd
WD WIERK. bk B TR () @R D 3 aegaii (13) L
Bk Bahile (13> H5irENL (12) ME; RN (12) EHEsE (13) M.

2. MMEBUCRIER 1 Bk — i T IR A 4 B, SRR T pid
THBAM (2> M2 Bl oG EGE A DR ECE =38 455 1 J7 Uil & A B K 45
e

3. MRAEAUCRIZER 1 BTk p— A T IR A4 S, JHEET: ik
TR (2) AhasEi.

4. WHBEBRIER 3 Bk — i T IR A4 B, JHEET: pid
THBIMK (2) WiEAaAE, s <R 8) 2% (9 AR THIHR (2) N
i

5. MRAEAURIZR 2 BTk — A T IR ML S, JHEET: ik
FR I K 25 A6 AT B FLR R (1D RO A <UBE (5, SEIT R IR (2) FPEER 4
%o

6. MAEARIZR 1 Frk iy — A T IR AA L% S, HAHEET: ik
HLE (7)) bk i

7. WABEBRIER 3 Bk — i T IR A 4 B, SRR T ik
TR () BTHMEE (1D KoM EHEEMANIL.



PCT/CN2018/094737

WO 2019/237443

ey

K2

171



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/094737

A. CLASSIFICATION OF SUBJECT MATTER
B23H 3/04(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

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)

CNKI; CNTXT; CNABS; VEN; USTXT: /L7 k2%, HER, Bk, AR, 454, BiK, electrochemical, electrode, insulation,
hydrophobic

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 104903040 A (INST TECH PRECISION ELECT) 09 September 2015 (2015-09-09) 1,3,6
description, paragraphs [0040]-[0045], and figure 1
Y CN 104903040 A (INST TECH PRECISION ELECT) 09 September 2015 (2015-09-09) 2,5
description, paragraphs [0040]-[0045], and figure 1
Y HATH4TSE (HU, Manhong et al.). "SR B 7K BB HIN BE £t 7 A )30 40 FL AR 0 TS558 (Non- 2,5

official translation: Microelectrolysis Machining Experiment Using Hydrophobic Material
Sidewall Insulating Electrode)”
PIKFEARGIEE LI (Nanotechnology and Precision Engineering),
Vol. 11, No. 4, 31 July 2013 (2013-07-31),
p- 350, column 2, last paragraph, and figure 6

A CN 101579762 A (GENERAL ELECTRIC COMPANY) 18 November 2009 (2009-11-18) 1-7
entire document

A US 2002110726 Al (AKZO NOBEL NV ET AL.) 15 August 2002 (2002-08-15) 1-7
entire document

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

*  Special categories of cited docurnents: «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

. L . R R «3» document of particular relevance; the claimed invention cannot be

“E” eatlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

LT dpcgment Wkgfhhntlﬁy thfglv.v d‘?Ubtz on prflorltyhclz_un.l(s). or Wl_'uctl'lll IS «y» document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

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

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«<p” document published prior to the international filing date but later than
the priority date claimed

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

06 September 2018 29 September 2018

Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China (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
Information on patent family members

International application No.

PCT/CN2018/094737

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 104903040 A 09 September 2015 Ip 6308678 B2 11 April 2018
JP W02014073453 Al 08 September 2016
us 2015273603 Al 01 October 2015
WO 2014073453 Al 15 May 2014
EP 2918363 Al 16 September 2015
CN 104903040 B 30 March 2018
EP 2018363 A4 29 June 2016
us 2018185943 Al 05 July 2018
CN 101579762 A 18 November 2009 CN 102101205 B 06 November 2013
us 2002110726 Al 15 August 2002 us 6733639 B2 11 May 2004

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



EfreE RS E i iG55
PCT/CN2018/094737

A A E
B23H 3/04(2006.01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B.  MERWE
FER KR ARBRBEUR (B 2R R SR K5)
B23H

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNKI;CNTXT;CNABS ; VEN; USTXT: YL 9 K52, Hf#, HK, Ik, 484, Hi/K, electrochemical, electrode,
insulation, hydrophobic

C. HEXH
% m* SR, bR, RSB FHE FIACRE SR
X CN 104903040 A (MRS ZINTHIZTAN) 201648 9H 9H (2015 - 09 - 09) 1. 3, 6
A5 550040]-[0045] B, FfHE1
Y CN 104903040 A (BRAEAHHEREZINTHIZTAN) 201654E 9H 9H (2015 - 09 - 09) 2,5
A5 550040]-[0045] B, FfHEIL
Y BWRAL SR, 7 R IR A L) B2 40 25 v A O T Al PR oD D SR8 2, 5

PRFE ARG EE TR, $113%, 449, 2013F 75 31H (2013 - 07 - 31),
HIS0M 2R G — B, [HEe

A CN 101579762 A (RAHRHBESAT) 2009 114 18H (2009 - 11 - 18) 1-7
Ep'a
A US 2002110726 Al (AKZO NOBEL NVZ8) 20024 8H 15H (2002 - 08 - 15) 1-7
Ep'a
[ st ek myg i spg TREBEEFIHE.
* BT SCHER A KR, “T’E$%E&%%HEZF“E 5 SRR, (B TR
o e S BB 7 BB BB B A 7E e X
“pr PR RIS T T I B — BORA M
wyr EE RIS SO, $@%@?Iﬁ N2 TR R R A
w0 B E B S RS B A e R 2 e P =
WL ETRETHAR A RN R SR SO, B S — : “W’#Uﬁ%WI# é?I#%%*%ﬁ%¥%7§iﬁﬁéﬁ
L R e R T e RN (o e
WD %Kﬁﬁ@ﬁﬁ
“0” WRERATE fEA. ERE AT A T g RIS I
«wpr AT A5 T B B R T B ER Mt s H i Sc
[ PR A 22 S B se A R H ER & Fisr B4R S HE 3 H
201842 98 6H 20184 98 29H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
A A RILFATE E R E0RF=RUR (TSA/CN) i
A [ b 5 T M DX R T 36 65 100088
HHEZ (86-10)62019451 55 86-(512)-88995308

= PCT/ISA/210 (5E270) (20154E1H)



REEe EEE

FT RIS HIRER PCT/CN2018/094737

KT T RS S (g};f b FRET (é‘;;f T
CN 104903040 A 20154F 94 9H JP 6308673 B2 20184F 48 11H
Jp W02014073453 Al 20164F 94 8H
uUs 2015273603 Al 20164F 108 1H
WO 2014073453 Al 2014%F 54 15H
EP 2918363 Al 20154 94 16H
CN 104903040 B 20184 34 30H
EP 2918363 A4 20164F 6 29H
uUs 2018185943 Al 2018%F 7H 5H
CN 101579762 A 20094F 118 18H CN 102101205 B 20134 11H 6H
Us 2002110726 Al 20024 87 15H us 6733639 B2 2004%F 54 11H

#F PCT/ISA/210 (FIEEFIMIH) (2015481 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report

