woO 2023/045477 A1 |0 0000 AP0 Y0 0000 0

(12) IRBEF ESEZF AR X HHERRERIF
(19) t SR EHR =LA LR é | 0 00 0 0 T 0 00
br J= = 10) R ATHS

bR 70 B ——
2023 f(ﬁ4§)ﬁ.30T ;g.os.zozs) WIPOIPCT WO 2023/045477 Al

(1) EFFEHHHEE. GMBH) [DE/DE]; 78 [E 08 & 7 K /K % &) K3
GOIN 1/28 (2006.01) GO6T 19/00 (2011.01) 10, 07745, Jena 07745 (DE).

Q1) EFRHIFS: PCT/CN2022/103373  (72) 2BAA: 5 4 (SHI, Wei); P F Lt (L)

(22) EfRERIEE 2022 467 B 1 H (01.07.2022 H % 5 iRk 5 X 3 4 #% 60 5, Shanghai 200131
i FTALAC ) (ON). I B % (WANG, Xianhao); P 1 L

(25) BiFES: g WCE# AR5 W K % 2B 60

(26) NFE=- e Shanghai 200131 (CN). 5P $% #& (QIU, Tingting);

(30) Hi5e4T: hEEEH (B BERSRARBXEY

L %605, Shanghai 200131 (CN).

202111105699.4 2021$9H22E| (22.09.2021) CN
e —- 74H KEA IR AXEd A
D BN £ REE (bd) BEERATcar, D FERALR AR D % (ZHONGZI LAW
OFFICE); [ It 5T Tl 9 30k [X 1 % B vt K 4826
ZEISS (SHANGHAI) CO., LTD.) [CN/CN]; P E & ¥ AT, Beijing 100034 (CN).
i (LW BHRZAEKXENK ’
60 5, Shanghai 200131 (CN). +REIAEHM G EBEBEGRIHAIHY, KRG —HTREREK
$%2 A IR & (£ 2 8 (CARL ZEISS MICROSCOPY fRY7) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW,BY,BZ, CA, CH, CL, CN, CO, CR, CU,

(54) Title: METHOD FOR MANUFACTURING THREE-DIMENSIONAL STRUCTURE
(54) REABFR: G =4ELanrik

S101
RN T R/ =L R EMNRM_EERRF/RITR
RS B SR E

$102
EYHBA PR =R, W= gRnsw
BEMIFR

A1

5103
BEM A EREOR NS TS, 0 EEEs |
HRA/RIREMIFR, NTRE =445

S101  Draw a three-dimensional model of a portion, which needs to be removed and/or deposited
from/onto a blank in order to obtain a three-dimensional structure

8102  Slice the three-dimensional model in slicing software, so as to decompose the three-dimensional
model into a plurality of slice layers

5103 Import data of the plurality of slice layers into processing software, and remove and/or deposit the
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(57) Abstract: A method for manufacturing a three-dimensional structure. The method comprises: drawing a three-dimensional model
of a portion, which needs to be removed and/or deposited from/onto a blank in order to obtain a three-dimensional structure (S101);
slicing the three-dimensional model in slicing software, so as to decompose the three-dimensional model into a plurality of slice layers
(S102); and importing data of the plurality of slice layers into processing software, and removing and/or depositing the plurality of
slice layers from/onto the blank layer by layer, so as to obtain the three-dimensional structure (S103). A three-dimensional model
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is decomposed into a plurality of slice layers by means of slicing the three-dimensional model, and a three-dimensional structure is
then obtained by removing and/or depositing the slice layers layer by layer, such that a precise three-dimensional structure can be
manufactured in a simple and reliable manner.

G FE: —MHlE =g TrE, TEEE: WL 73RS =g 55 & B R BB/ s TR
MO8 ) = e 7 (S101) 5 BV )7 BRAFrp o R B BEAT DI fr, MR = 4R 28 iR i 2 M) B R
(8102) ; BNV RNESE S AZ I TYRAES, £ R ERN/EGIRZ U AR, i
R =G (S103) o SRR = 4E BT V) A 07 50f =R i 2 MR R, EIE R R %
BRAIAIRR D) Fr IR RARAT = iy, AT RE A8 LA fa] 5 m] SE A7 sUIE RS HER) = 2E45Ha .




WO 2023/045477 PCT/CN2022/103373

B = RN T &

A8k PG X5 A

APHERT 2021549 A 22 Bi#E K& ¥ B 45 v #F % 202111105699.4
FHRERFARE, ESIIALRFEEATFAFHRATRMESR
¥ i 8 —E L

BARATE,
AP P EARFEFm LEAGIR, AT, PRFHE= LM
ik,

FEER

RAE T R (Focused Ion Beam, FIB) 2 —##|ARA R FR (Ga+.
He+%¥ ) #EA 2R L, ANEEE XA RfR &S, BAHR
RETREA—ZNRE, GREFTREKIASAGN, BB
RFFEFAEFMARERR, A ERANHRE BTG . EHRAT
FrhegediE, BABTFRERAY, FIATAERERRERLTGEY
HATR bk L, BB FREA B KERE, B HTAH RE G405 TR,
EFRELGET (ZREF) foiX B iTRAR AR L, ERAREMH (e
Pt. C. SiOz. W. Au¥%) #EABRAR.

AT LG REET T RERERMREMN, ARBERR—ZAE.
5, TR ZREM (#lde, He. Ne. GaZREF) HRAFFRIEE.

REBTRAFELMERATHBRG G IT X, ERIAE TR
B RMBER LT THRAG. bREAS TS T MA G =44,
REBTREDARRKILEAE, EREFLE, KNS REMRELA
FEEAMEY. BASFZf4EMehs, RETZTFTREAEA,



WO 2023/045477 PCT/CN2022/103373

AN

AVHGBEREET, RE—FFR=RLEMGT &, AOBRALA
AR H 6 LR A,

AW RAGIRET —Frhlk = REMEFTE, RSk ad:

AT ER=ZREMTE AT EERF/RARGRSG =2
A,

B R B2 AT Z RARRRAT R, AR ATE = RARA 5 &R,
3400k E,

KR S A H EHEBEFAS Lk, A ERE MR P/
RABHESAA B, WNREFHR=faH.

ik, FA G EREZRH LR ERERA/RITHRTESEANAMA E.

Tikibh, FIRBEROGIHEUATESZ—: AR, &FR. FETH
EFX.

Tigd, WhEHRKERSBORT.

ik, HFHAARLRG A EZAQEREBBORAY. LR, &
AFAARE T R B 6 18 BT AARIE T B R F 4. e REERF BAR,
WRARTAEM IS FREREMILAL, PRAZAARIR, Fi&
RTABVHARRTHELABEKE, AN, wIRHTASHNEEAWY
Qi T HE, Hot, FFALHFHZRBE, TURBLRTELR
BEHENG—FIWE BT, dik, FTFR-AZHHEY, R
A&k BT TG, FIRRG=ZREMTUARIER.

Tikd, Wh EQEE AL TG XM R A 45 8 5
BAFAZ R I d., RAKEIHGASET, R EANFHEE
oy, A IREY TR, FHEFESMTERBRK,

ik, PR =My wig, BATRF RIKaE:

S8 F R W6 = AR,

B R RGFEHEEL TR GRD G- dbeyreitfrmh, A
MR ZRBAN S BAREA TR AR SN AHBEGWA E,

2



WO 2023/045477 PCT/CN2022/103373

FIARERAEEN LR ERERTEASAAHBGWA &, ARKRFH
RF R g,

ik, ATE=REEMHHBATREEL g b oy FaRak, RNATE
F ik Rk

B F HRARABOA TR F ARG R E A DB APTEF ARG IR T
BIMEKIER h & ey FARE 4R, PR PR EERSTRFRARESY
N A E BN LRI 0 AR,

ARG PEHELTHE =R GRBBEGFTQRATHA, K
ATk Z R S BAEA RE G ARFIBRYGENRASEARB KA
B, k¥, BWREQIBARKMETFEEREER, EWFEHABKE
AKLEA O FHBRBEHEKR, ABRE—ANWA ENIBRRABRRERLET
FaRikeg £42,

AR EREEM LR ERIRITEZARCERHGWAE E, Ah
RAFH BAT BB EH W F 6y F 34K,

R E RAEBITRBT —F R U, TR FRH w8 TR
AT LR F R .

AP REHIZRBT —F B RA-F R E R wig b ogF R4k, A7
RYRAFREEY R HFRAZBIRERYFG LA FEHR
8.

AP KB ERBT —FrE4EK, AR EEAKRBIRER T
) Lk sk a6,

AWEH EARPERBET —F TN BRES A, FrE THN K RE
& AR B IRB R Ty LR 7 ke,

AP HHYREGERBT —HBREFRH U kLM, ik
T MAFRTG A b R AL M R B IIRBER Y FH 6 LR F k4l ey,

A4 RABIERB T —FraEs, FTERBERABIARBERTF
M5 R, MEABERYEABROBUATE X —: FRY U,
R A AT AP o Rk, BEK. FANBRESGE. BARE

3



WO 2023/045477 PCT/CN2022/103373

F R WA b Y RALE AR RER AT Ui, A RATY UERE R
g e A RAE AR L6 F IR,

AW LABIERB T —F 8 REFRY u PO RELEH G
Fik, MRF )k

EWR B4+ B E5EL TSR ke F aiTin B, Adk
Frik = SRR SRR EA R A 22 EARCETRB YA E,
b, Sk EGIBARRMAEFRBBBRA, SR EHARAERE
H 0 FWREHEK, LBRE—ANWA ENIZRABREEREFTRA
HREGERZ, FARERASEHM LRERERITEZ AR SERE
h B, ARk HRAEFRY UM @R ELH.

AP HE ERPIERBT —HHREREH OF. FAEEY 9HF R
ZERHB I FGAANARE I LG FR, RAYEREFARGE
REARE W F2, FEHREBAELY WK, 28 HEY WESEFREBY
PR AANARE BN LG FRBBERIBARATHG LR T RHE6.

APH LARPQ PR = BEMGFTREY BAATHRE:

AdiFd, RAMS=ZSBRRITA OF XF=Z4B8RIBRE M
h B, B3R ERERF/BRBIME ERFFZ B LR, AReBl @ 3L
TRGFT XA R ZRLEH,

W B LA

AV FHA AT EARLEF AL TIRBEN OB ERERAERY
R, BEBHGE, THHBUEFTEMG B EELALE, Bk
AT RRIHA RG], FIEARMNERFT @R, KP:

B 1 &7 AYHG—ALRERS X HE = gMey sk Aia
A .

B 24 T8 T RYHGFH AR EHRF KGR 4 BRFLH 6GF
R UG =R G 4K E.

B 2B Tl T AV HGF A RARERFT G EHEF RV U =4

4



WO 2023/045477 PCT/CN2022/103373

AR TR T E.

B 2C T TRV HGFH AR EHRF X6t 31T wid ey = 848
AT A GTEH.

B 2D FH T AV IFEF —ABREEGT NGB LR T HH T R4
& F R uM,

B 3A T8 T RV FHGF—ANRER LT X BT 5 BRFL 5 GH
BRAF A B R WA 6 F ke = 4 ARM 84 5K,

B 3B = TAYHGHE AN EAERF G LERNGBTHE, §
B2 EREGRFUAABETE.

B 3C T8 T RPFYHF—ANRARERF X Z R #AT0 h 89
o 32

B 3D 7T APENE—ARALEF KNSR HERBGWHA E
& A Y,

B 478 THETRYHFGFHBLRREGF ARG EEARG =%
ARG KRB,

B 5A T TS FARYHEF HB LA F X FE 6 THN K
HEAN_EBVNIKA.

B 5B i T FAWHEF KB LA F X F2E 6 IR
HEAEGZHRBVGEBDHE.

67 TR/ TAYFNFEFEYFERB UM P HIRELEMG=
RERNGEEAE.

B 7 =i T8 TFAYH a5 kHk e BAY U & HAFRYG
ZHBAGBEE, L+, ANAFREAARGFE,

B 8 T THE T AYF&F R4 e B AT W T AT 2R
ZHBAGBREE, L, ANFREA TR GFR.

FAR KT X
TEARKERERYFG LA, ETEHOHEY, HRTHS R

5



WO 2023/045477 PCT/CN2022/103373

R AR B R AR BAAR £o@T B LRAbF. 121,
TR BBARABRYBERARARYGRE, KRYFHERTREFRX LR KE
PPeg—tk, i, BHEMEGE, KYFATERTFANBHIELELE
Bl. MR, TeAHRA T EAFRGHIEFRZEGEELESRRAERT T,
MARECMNATTERE G EHRG. Hb, TEHHFE. 4. Lkplf
HRESEHAZA, IAREEERARFNERGEXRBRE, RIEARAZ
KPRBHRY .

AARE 1, 8T REFG—AKRERT NG FE =g ah g5
ERAEAR. B 1T, EFEAE:

T B S101, L4 4 T EM =4 MR E BAFH L& BRfo/ RITHREH
L0 Z AR,

T VAR B A 69 %) B R4 5] = 4R, 442, AutoCAD. SolidWork.
3D Fusion. CST ¥A & Zemax 47 BAR LKA 454 69 = SR BRI ST A vA(stl)
#XFd. Hlde, RMIRG QLM IR U, WA A EHREL
PR W =8N, B 2A f 2B 0878 TLANFRB U=
BRA G T ARB Al E SN QRN RTE.

FB S102, Eh M P =280 TWh, ARE 4L %
BRE Ak E.

ERABEFRB U A, B 2C FiF, ARG EEEL
FHRB u G = RARD QG- T & (FE 2C ¥ 2 4) #4705,
M Z B REDSBBREARRA LB SRR E. AWK ET
AIEAAMBIA A B — AR B . %8B 2C FiF, BERFRBUEGF
#2430, hTREThL, ARG R EZREGERTAME . T
BEFERAAARG R BEZ R E RS 0.1, A@KF 301 Bk, 3k
B 7 % L 2AR45%1% 0. -0.1. -02. -0.3. -0.4. ..-29.8. -29.9. -30.
WK EHEE (LRRAARGE EZRGNARE) LTAY, h EA
%, eI ey FRY UEHARE.

FH S103, ¥ 2 A A EHERFAI kP, AEH LREW

6



WO 2023/045477 PCT/CN2022/103373

R A/ RRAREANR B, MRRFZREH.

YR R ERG IR BB LA SR BB T (H)3e,
SmartFIB) E&3TF X (Flde, .ely #&X) A i 4SS EHFBLFA
Eh Tk, Kbk, WA EHHEIEAREXHEGH XA K4 T RF
B HRFAR kP, 25, FAAEER (e, REETRAM
KR ) EZH (Flde, FHEIKRZEM) LREREREANAHK L E,
MR EREud, B 2D FTEMETE TEIREFF EHE8¥
T ALY B

PR HGFTEGRE, TUFRREEBRG=BLH, A RRT
ITERIGFRB U, Hlde, AARYFGTE, ETAFRYREF
A E AT WA S AR, B, ) FHUIRA B R G RE o E
PAFIRAR GG F 120 & o) AR E 44K, PRERERES FRERESQHELN
FEMNEM L ERGRSHZBHE . B 3A #= 3B 55T TLH B R
Fe TR 427 WA F 64 F 20K ) = SARA 64 SLAK B Ao il B = ARA e 1 AR
WA EE. AA3B Y, TEXREGFSAAYLETE. #5, B 3C
v, BMRRGTERSLT 8RB N HREGTaRTHR, A
KRB BRAA RRAGARRI B EANARCERE R E. B
3D TR TERSHAKRHEE IR B RALSE, B 3D FF, Sk &Y
5+ 42 D1 AR KAEFF 36 B M A, B R EHAZE D2 AEREH 0 F44iR
B KR, LI RE—ANWH EHIE DI Fo k12 D2 BREK EFF F kg
B, BB, AARER (Flde, REAEFTRAMAR) AEH (Hlde,
F Rk iRIEM ) LRERERSANRCHARBGIR E, ATEAH R
AT A E 4R A o g FHRAK,

AWiFd ey LR R REF XF, RATZ LB RATI A 657 N
ZRBASBBRIEMIRE, BEREREIRWA BRIRFZBEM, A
M fE B A R 7T S 697 XSl R 6 Z 240 M),

48 8h T A 9 35 84 5 ik ik 09 R WA A BT ARAE T A E 4TS wAd
8 FIRART A AR AR e TR R RGES, T A4S T 354640

7



WO 2023/045477 PCT/CN2022/103373

BRAOBBHFF.

BB FHRAR, TRAZAMRGRETRRIBE, A3
FEZGPM, B3P L IS LA (B, HEHR), TURSG
M TR RAETRERE., AFETURELARKE LTI G =54
R THER LR EXF, FIHEGHBER.

BHHEAEXATRMEEN (MR Ea A HFRAELHRTRL), &
FHAFEERTRAAZEATETFAMNILA K GiaToH e E3REF
Folk Gk, TARRFETAM. BEARE. LATAHRESF. AR
BRTAHEE LT HRARRE, RELLXEHRGEA.

FEARR AR P i TE, TIAM BAXLERCHGARBEBE,
M0 3% 18 AR I 09 A R R

B, PHRAFERE, RYFHPRGRR=BEMGTEH, R
RTFAF R, RETUARATHMFE (7, RRRARAHH) 9=
ML, Hlde, FABER. BFR. FETR/RETFREHMERE,
IR AR Z A, AR, AR T a3l )3T 7T 0L
BAER, AFEF=44H,. b, KA¥Fasld =4 rER
AT AR P st ARG B 4EH, B RANR= LM F T R4 H
MT AL, H5b, BLPATHERELOREERGERA, £4WA K
HARBR, FTRERFZLEMN. Hlde, TP, TALHEA
IR 44N, #5E, B =4HENKAONRERT LY =44
Mg, FTELHEAMERGZGRY, FELER—H R RELE
I3AMRAGZBEEH, ARERZBEMGHES L,

AT B EIUARBER T 657 s #li ) Z R My =4l

B 4578 THB TR HGFTEFRGHEERG=ZSBEN G T 4KE,
% B4R T A it AR R IR o Kk,

B SAF2SB T T FARAYHF 4R TARNBRESEY =
A, H¥, BSATHT RAANBRESEN =SBV IAE, B
S5Brd T RANBRESGANZABAGBDE . ZTANBRESET

8



WO 2023/045477 PCT/CN2022/103373

A AR R IR F K A,

B 6 7d THBTFRYFGFEFHEGERB U T GRALEMG =
BEVGBREE. HTHRBE=ZBLEH, TUAARELAARTEGE
2A-2D PR 67 ik B AL R 6 o7 Xl F R ui, REETHEHE
O FRAEFRB U T RARELEN. &, CTAEBTFRYHFHGF
ERA ST HFXARFRB U T R ELEM: Gh, EWARGTE
&L TR G HBHFQRATIR, WAL = SRR 5 RR
EARRAHARFI R AR SAKEBHWAE, ¥, &k EHst
BIAEKALT 4B H A, SWHEHRBRAER LA 0 4R X,
BIARB—AMNhA B RANRERERELFTRAEANRBG LR, RE,
AR ERESM LR EERITESANRCERB YL &, NAEMF
7% BRAEF RIS WG R T LM

B 7 =t TRST ARG R0 BAEY U e FmAF R
ZHBRGBER. Lb, AAFREAARGFRE, HTHkia=4
My, Tkblded aFIARYFGF B IERGFTXFEAELY
H, REBIHAHEHFXEDEH utRREAMREGF24H
ANFER,

B 8 i THBFAYH& 5 kaikey BAT W+ @ HAF IR
ZHRBRGBEE. L¥, AANFREFRRANFR, HATHEE=%
&M, TG afI AR FGFTEEdERGFXsE ALY
H, REBIHAHEGFXEDEH T RREA RRKF24H
ANF IR,

B H e, A LR FH, BRRFASEGRE. ERPH
HEBERAT, BFETEEES. EVRRAMHTR, BETRZE
KIRA . 8FF LR TUALS#HRfB FTHRFE. Fli, BFEA
FRTASHAEANATER, EATRETANSH SATHE. sHF R4
LBHEARAR R, ERABAEMFHGTRT, FEFRGLB TR
CERAYHHRPEEAZIA.



WO 2023/045477 PCT/CN2022/103373

AR FHBARFTEA LIF A EAME TR F S REF TR
RFEHLRIFYTARBKM = Rty B XARIE R, i Ik = &
BHE—ANBFHAIRTY, QRZTHRAAUXEH/—EHENEE (TUAR
AAFHEM, BEB, RERNEEEF) SAEBIMEH BIATRATH
BAFHF XTRF k2R ER5 TR,

FAABEBHARARTAER: £RLEEF R EEAGLHRKRY
FRTAFLBFBAMAGRARLTR. TRGBATALETF—HE
TGN F . BRFEDITH, ISTEELREFERAEHG T
%; mERGEMANEHE: ROM. RAM. BEREAEELAFHTAHL
A2 RGN .

RRAPHFOARELAARE e L, AR FHIER T, FMA
MRBERAR , ERBLERTHGRAFF0 B A AT4E 6 & L3 5452,
B EAALRFFHHRPEE R, BRAYFORYTEE LA S AR 2 RET
PR 8T8 B 4 A

10



WO 2023/045477 PCT/CN2022/103373

A ER

1. —Frdlik = aMey ik, RREAET, FrRFkads:

AT EBFZREMTEENEHN ELERF/ ARG RSG =
B,

B R R4 PA TR Z RV HATIR , WA §ATiE = SRR 57 5%,
240K E,

KRR S AR EHEREFAI e TRGF T, EIEH LR ERER T/
RABHTESAA B, WNREFIR = faH,

2. MELARR 1 ARG T %, £, AARERESEHN LBE®RE
MRFe/ RILBRITE S AR E.

3. MEFERAIER 1 FFRGF %, L, FRBEFROEATESZ—:
R, TR FETFAITTL.

4. REPAER 1 TR FT R, K¥, Wh EGRERBBEAT.

5. RFRAER 1 TR FT &, KF, AN R EZHE 6
feeed B8R,

6. REBERFER 1 TR FT*k, £ F, Wh BNRBAREIMHHH
KMFTRY) R 3RAF P AT I HAL SN B ATk e T4 M4 F .,

7. BRERFAER 1-6 PE—RFRGFE, P, =44 mbF
B Wi, RBATEF &Rk

S FF R e = fARR,

AR RGFEHEEL TR = GBD G-y ratfmh, A
MR ZRBER S BREA RA LRGSR WE E,

AR ERAZEM LB ERLRTRSAEAHGIIR &, ARERAH
R R Wi,

8. MIEFAIEK 1-6 PAE—TENFT &, X, HE=BERNHH
BAF AR BT WAd F 6 F 34K, B ATR Tk AR

S H] F HRAOAB AT R F ARG R E A D E . AR FRARG AR T
B EMZES A &R BRI, AT FREBIKEFTEFRARESN

11



WO 2023/045477 PCT/CN2022/103373

o HEBIIEM L LRI 8 ZRHA,

EWR AT EEEL T = RBERN G HEBGFTaQRTH, A
T3 ik = SRR S5 A R F 6 A 2 Fast 1264 3 AR B KH o5 A
E, }%, BWER EQIBRARKRME BRI, Eh EHABKE
ALEHh o FaRbHR, LIRE—ANWE BN BRRNEREREST
FaRikeg £42,

FIRAREREEM LR ERIRIATRZARCEAREGWAE E, A
EAFH AT R BT WM F 6 F 34K,

9. —FFRB U, HBAELET, AL FRY w8 iTARIERA)Z
R 7T HTRG T EFRY.

10. —F B RAFARE LT 0 b g F ik, HFEET, TABR
FE-F A B4R WA 2 69 F iR B AR AR A B R 8 FTR M F 4k 8.

11. —FrE4EK, 4T, TR BAARETREBERANEZR 1-6 %
E—IFPTR G F ik wligdd.

12. —HFRAMNBREEGE, LAREET, IATANBRESGER
B IARERF|ZR 1-6 PHE—RAATEGF H 48,

13. —FHBREFRY UMb RELEH, XREET, FIATBRAE
R Wi b RELE MR EIRERFER 1-6 PE—RITEGF EH
#H.

14. —F#1RFI LR 13 FHBRAEFRE Wb R ELEMEGF
%, TRF&kaiE:

AR RGP EEE LT 2EN G4BT G T R, ARk
Frid Z R 5B EA TR AR BY ZANRSEHRB YA E,
£, BB B RARKEF B EA, B EHABAERE
H 0 FHERIHEK, ABRE—NWA ENIBRRABREERLEFTRA
ARG EZ, AR RERERM LR EREZRTESZ AR ERE &
h B, WmRBH RAF R WM ey g E#).

12



WO 2023/045477 PCT/CN2022/103373

15. —F B RA BT Wi, 24 EEH A RE FR1Y g+ o5
ARE AR LG FR, RAYFEREFAARAGFRIRRAGF2, £
RAELET, FdBALEREY WA, £4E4EH WA LB P
HEARE AU L FR BB LRERAAZR 1-6 PHE—RATRNGF
EHEN.

16. —FFMiE4, RAEEET, FFAMRERRABIRERFNEZLR 1-6
PAE—RAAT R F B, TEARERNEAEACEATESZ—:
FRY . BREEREEN 0P eyFRE. B4R, RARBRE
&A. BAEFRY W HRELEMFHREBEY UK., FRBEY
WA B R A W ) A SE B AR LR,

13



000000000000000000000000000000

=BG RENEM X
IR S B =R R

S102
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ |/
S103
THe, £ M|
N NIIE Y
A1




WO 2023/045477 PCT/CN2022/103373

& 2B
NV )
:fi:::::::::::::::::::::::::::::i:i
\ |
E R\_\_ ’
\\_. y
_3{3 :::::::::E:Ezh_""f.ﬁ' e
B 2C

-

2/6



WO 2023/045477 PCT/CN2022/103373

B 3A

S

& 3B

& 3C

3/6



WO 2023/045477 PCT/CN2022/103373

el

& 3D

A 4

4/6



000000000000000000000000000000




000000000000000000000000000000




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/103373

A. CLASSIFICATION OF SUBJECT MATTER

GO1N 1/28(2006.01)i; GO6T 19/00(2011.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

GOIN; GO6T; B23K; B29C; B44C; B22F

by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

groove, hemispheroid, cone, spherical crown, micro len

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT; ENTXTC; ENTXT; VEN; DWPL: =48R 45, 15, B2, =5, BEZ, (I, 85, sk, B0, 5067, 28,
BOL, TR, ST, BT, VI, 2S5, kiR, [FIEEE, 2R, S, 3DFTHI, three dimensional, manufactur+, slic+,

layer by layer, remov+, carv+, deposit+, increas+, reduc+, laser, focused ion beam, FIB, electron beam?, plasma, semi spherical,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

PX CN 113865958 A (CARL ZEISS (SHANGHAI) CO.
(2021-12-31)

claims 1-16

, LTD. et al.) 31 December 2021 1-16

18 November 2015 (2015-11-18)
description, paragraphs [0024]-[0034]

CN 105057892 A (INSTITUTE OF MECHANICS, CHINESE ACADEMY OF SCIENCES)

1-16

17 April 2018 (2018-04-17)
description, paragraphs 6-12

CN 107914014 A (NORTHWEST INSTITUTE FOR NON-FERROUS METAL RESEARCH),

1-6,11-12, 16

CN 106216862 A (HUAZHONG UNIVERSITY OF
December 2016 (2016-12-14)
description, paragraphs 29-46, and figures 1-3

SCIENCE AND TECHNOLOGY) 14 1-6,11-12, 16

November 2020 (2020-11-03)
description, paragraphs 22-34, and figures 1-6

CN 111872571 A (GUANGZHOU SANYI LASER TECHNOLOGY CO., LTD.) 03

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)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

«1> 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

D&

wyr

g

Date of the actual completion of the international search

11 August 2022

Date of mailing of the international search report

08 September 2022

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.

PCT/CN2022/103373

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 1306898 A (HUAZHONG UNIVERSITY OF SCIENCE & ENGINEERING) 08 August 1-16
2001 (2001-08-08)
description, page 3 lines 21-31, and figure 2
X US 2002100750 A1 (SHI HANMIN) 01 August 2002 (2002-08-01) 1-16
description, paragraphs 47-49, and figures 1-3
X US 2006292709 A1 (JAPAN SCIENCE AND TECHNOLOGY AGENCY et al.) 28 December 1-6,11-12, 16
2006 (2006-12-28)
description, paragraphs 70-71, abstract, and figures 1-12
X CN 104401002 A (FUZHOU UNIVERSITY) 11 March 2015 (2015-03-11) 1-6, 16
description, paragraphs 17-22
A CN 104407441 A (FUZHOU UNIVERSITY) 11 March 2015 (2015-03-11) 1-16
entire document
A CN 1048996 A (MAHO AKTIENGESELLSCHAFT) 06 February 1991 (1991-02-06) 1-16
entire document
A JP 2003071530 A MORUTECH K.K.) 11 March 2003 (2003-03-11) 1-16
entire document
A US 6021358 A (SACHS, G. A.) 01 February 2000 (2000-02-01) 1-16

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2022/103373

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 113865958 A 31 December 2021 None

CN 105057892 A 18 November 2015 None

CN 107914014 A 17 April 2018 CN 107914014 B 12 July 2019

CN 106216862 A 14 December 2016 CN 106216862 B 16 October 2018

CN 111872571 A 03 November 2020 None

CN 1306898 A 08 August 2001 CN 1088640 C 07 August 2002

UsS 2002100750 Al 01 August 2002 UsS 6495794 B2 17 December 2002

UsS 2006292709 Al 28 December 2006 WO 2004076343 Al 10 September 2004
EP 1598312 Al 23 November 2005
EP 1598312 A4 26 March 2008
Jp 4269028 B2 27 May 2009
KR 20050107475 A 11 November 2005
KR 100709514  B1 20 April 2007

CN 104401002 A 11 March 2015 None

CN 104407441 A 11 March 2015 CN 104407441 B 08 March 2017

CN 1048996 A 06 February 1991 EP 0407969 Al 16 January 1991
DE 3923356 C1 07 February 1991
Jp H03114688 A 15 May 1991
uUs 5149937 A 22 September 1992
us 5225650 A 06 July 1993
EP 0407969 Bl 06 October 1993
DE 59002985 D1 11 November 1993
ES 2054166 T3 01 August 1994
CN 1034916 C 21 May 1997
RU 2085351 C1 27 July 1997
RU 2086378 C1 10 August 1997
Jp 2787990 B2 20 August 1998

Jp 2003071530 A 11 March 2003 None

uUs 6021358 A 01 February 2000 None

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




EFrRRRE Il P iR 5
PCT/CN2022/103373

A ESIRbaES
GOIN 1/28(2006.01)1i; GOBT 19/00(2011.01)1

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
GOIN; GOBT; B23K; B29C; B44C; B22F

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 )

CNTXT; ENTXTC; ENTXT; VEN; DWP1 - =AY, %JL e, B2, X% BEZ, W, 8H, B, B, 856, &®
B WOE, BTIR, EEF, BPR, M SR, cRBRE, B, BRE, ﬁl@’%ﬂ 3DYTEM, three dimensional,
manufactur+, slic+, layer by layer, remov+, carv+ deposit+, increas+, reduc+, laser, focused ion beam,
FIB, electron beam?, plasma, semi spherical, groove, hemispheroid, cone, spherical crown, micro len

C. AR

% AU SR, DER, FRIEMHKEE PRI

PX CN 113865958 A (R/REw LGEHERARY) 20214£12H31H (2021 - 12 - 31) 1-16
BURIE R H 11610

X CN 105057892 A (FPERIZk 22055 FT) 20154E11 A18H (2015 - 11 - 18) 1-16
1B P 5 24-34 B

X CN 107914014 A (FHlbBOLBIRR) 20185FE4H17H (2018 - 04 - 17) 1-6, 11-12, 16
T sH6-12

X CN 106216862 A (HerhRl3gA2) 20164FE12H14H (2016 - 12 - 14) 1-6, 11-12, 16
1t B P 5B 29-46 B K [E1-3

X CN 111872571 A (J M= BRI ERAE]) 20204£11 H3H (2020 - 11 - 03) 1-16
1B 5E22-34 B K El1-6

X CN 1306898 A (e T K¥) 20014E8H8H (2001 - 08 - 08) 1-16
TSR3 T E21-314T J (&2

X US 2002100750 Al (SHI H) 20024E8A1H (2002 - 08 - 01) 1-16
1B P EEAT- 49 R E1-3

[V ]34 scpbreckms o 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
20224E8 A 11H 20224F9 A8 H
TSA/CN¥) 4 %5 R 25+ 41 ZRE R
] B 2 50 R 2 4R) (TSA/CN) B0
ot [ L ST VE X B I P L6 S 100088
£E5S (86-10)62019451 BG5S (86-27) 59371244

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



EprteERE EFrHigs
PCT/CN2022/103373
C. MK
% AU SIS, BB, JREHMHREE PRI
X US 2006292709 Al (JAPAN SCIENCE & TECH AGENCY et al.) 20064E12828H (2006 - 1-6, 11-12, 16
12 - 28)
LR SET0-T15E ., MWERKE1-12
X CN 104401002 A (FEHMKZ) 201583 H11H (2015 - 03 - 11) 1-6, 16
PRI SR 17-22 %
A CN 104407441 A (FBMKZ) 201583 H11H (2015 - 03 - 11) 1-16
=0
A CN 1048996 A (TER/SAT) 19914E2H6H (1991 - 02 - 06) 1-16
=0
A JP 2003071530 A (MORUTECH KK) 20034E3H11H (2003 - 03 - 11) 1-16
=0
A US 6021358 A (SACHS G A) 20004E2H1H (2000 - 02 - 01) 1-16
=0

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




R H S
XTREERNESR PCT/CN2022,/103373
Wit 4 8 0 B RS el Gl el

CN 113865958 A 2021412 H31H T

CN 105057892 A 2015711 H18H T

CN 107914014 A 2018F4H17H CN 107914014 B 20197 H12H

CN 106216862 A 2016712 H14H CN 106216862 B 201810 H16H

CN 111872571 A 2020711 A3H T

CN 1306898 A 20018 H8H CN 1088640 C 20028 H7H

us 2002100750 Al 20028 H1H us 6495794 B2 200212 H17H

us 2006292709 Al 200612 H28H WO 2004076343 Al 2004F9 H10H
EP 1598312 Al 2005411 H23H
EP 1598312 A4 200873 H26H
JP 4269028 B2 20095 H27H
KR 20050107475 A 2005F11 H11H
KR 100709514 B1 20074 H20H

CN 104401002 20153 H11H T

CN 104407441 20153 H11H CN 104407441 B 20173 H8H

CN 1048996 A 199142 A6 H EP 0407969 Al 199141 H16H
DE 3923356 C1 19912 A 7H
JP H03114688 A 199145 H15H
us 5149937 A 19924F9H22H
us 5225650 A 19937 H6H
EP 0407969 B1 1993410 H6H
DE 59002985 D1 1993411 H11H
ES 2054166 T3 19948 H1H
CN 1034916 C 199745 H21H
RU 2085351 C1 19974 7H27H
RU 2086378 C1 19974E8H10H
JP 2787990 B2 199848 H20H

JP 2003071530 A 2003F3H11H T

us 6021358 A 20002 A1 H 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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

