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(57) Abstract: A liquid-floating powder bed additive manufacturing apparatus, comprising: a forming chamber (9); a workbench device
(5) provided in the forming chamber and having a forming area, the workbench device at least comprising a forming cylinder (10), the
forming cylinder being configured to be adapted to contain a floating liquid (14); a powder supply device (22) configured to be adapted
to spread forming powder (20) on the surface of the floating liquid, the forming powder floating on the surface of the floating liquid
under buoyancy forces to form a powder bed (35) covering the forming area; and at least one high energy beam emission focusing and
scanning device (3) configured to emit a high energy beam to perform a forming process on the powder bed, so that the forming powder
is deposited layer by layer to form a three-dimensional part. Further provided is a liquid-floating powder bed additive manufacturing
method. The liquid-floating powder bed additive manufacturing apparatus above can reduce the amount of forming powder, improve
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the utilization rate of the forming powder and reduce the thermal stress of a three-dimensional part, satisfying the requirements of
various forms of composite processing manufacturing and on-line inspection.

G HE: —MREFERARKEMEIE RS, BFAE=0); THEGREG), THGRERTREEHE
AR, TAEEGEEZRDOSE—ANBIBEL(10), BE ALY G 8IE T B 57 (14); AR k8
(22), A R 45 e B M 3 BOE T OB A R Qo) TR W0 R, B RAE I DG T T
VAR T LR 8 i R X B R IR (35); B — RN AS REHMKEQ), SR BRELHN
e B WM 3 P T R RE RN R R IR HEAT O AR EE, DA A R A 2 PR T B = e A, DA K —
TR R R A 13 5 i SR R R PR A 3 % RE S D U R B R 4R R OB R
AR BR=geR 0N, A e 2 MR NE G I THEM L2,



WO 2020/182098 PCT/CN2020/078446

B R PR 18 4 1 38 e 2 R ¥

AR EF IR X 5 H

AN HRTHIES N 201910185600. 2, HiEH N 2019 4£ 3 H 12 HIK o E L H &
WM, JREORZ P E B R HE R R Zh EE R RS AN BT AARL
HENSE.

BEAR R
AN I GG BRI, BARIM 5 — BB AR R G i % —
Pl R AR R 34 36 795

BREA

BT EBeR (NBot. B WA EX L AR RIERL (powder bed fusion, PBF)
TG/ T RERB DI HE (cladding deposition manufacturing, CDM) g ff Ly
RIGAfiliE T2, X TRME O KB BRGNS COM B , PBF HiARBER
FRIE R EAR BOB RSBV, ABAE S R S5 R MU IR BL ) = 48 il e 5 T B A IR KL

FHRAAR Y PBE B T2, Had B OB F AR R Bloe S B o RIR, &
R BUEI AR, EAMRLE EHERBIE, =48 WHE E SR AN R R . DRt
AR RBGREE, AR T =4 TR & B RS, T AR R A K RS 0 5 s L -F
HRSTAE Y. SR, BEE R AR RGBT 2 AT B /R SR 3G, BB 44 B R Bkok
R, BURGLE) RSB 3K, M AR R B AU BE 2 Rl B A 3 1.

X T RGBS O R IRIS R T S, H OB A% H R % B R RS
W, MEFGHSEARIR b PR s K . AR B R SE bl R, BOE
A B RT BARFARS RS /0N, AHILA 1) T 28R BB G IR 24 I R, A RRARIER
RIRSGREL T 2 IEF BT

BT, —J7 &R PBF 3GAF 0E W 4 U R R L s KB B R H R RIS R4
TG K 7 B WARRANI &y 53— U5 T AT e FH P 06 AR Mg e st Hh iy 2 1 2t 22
PRI = A KA R, DUEARRIEEL . BRI G R B4 BUR IS AL IR R AT DARE I 2R
AT, (HAFFORI SR B, Bl k3 (29 10 20 1EIMEH fa, R sh 1 B

1



WO 2020/182098 PCT/CN2020/078446

MRS, UAESER A, PG sk KR, X AR G AT A1
VT3 B BA VR F 28 i L 52 2072 J BRI B B . TR RIS s GERIG R E
B0 10-20 £5), X T80 TR A & BRI A B2 1Ak, 75 AN FER
ERE, MSEFBR AR AR, 147 B 52 Al I 2 5 A B SRR

o T2 THOC R R PR IEBIGA SR AR (SLW, AR KRB (BA S
T 2000C). FEEHRMRNSIR. B, BEREEEEZ WM SN L. BRATL
LAY, H R B BT AR AR S B AR INBE R, o R R AT I R F7 4
oL, MICEMMEEM AR BEAEZROE S R RGN, 8RR 2 BRI,
TIRCE I RCR SRR 5, DR TE IR AR A ke SLM T 25 AR oK (1) o

Ubah, B R RAE 52 BIP S Toi AR e 1, IR = 4 S A AE i R R o i AT PR B
R TIRI R IR e 4P, X S B R RIS Bl L 2 R v =4 T To il B by AR R
AT e BN T, ANReW 2 2 PR 2R RGN il i A7 Seder B (1) 75 22

b [F % F] CN20141001119. 0, CN20172140150. 2 A1 CN201711025216. 3 A 17— 5
JE T Z2 A ) 20 b 3 J2 AR BE T ORI A B R T 20, 1R T 20 75 B B 1 s R i)
AL, ﬁmfmmﬁM%L o 5 o ) RO s B U RN BB G 12 XA A T v TR A
VERETE MO L,  JF 10 BE A8 B 23 S Bl T2 B L T01 1 TR tR 1) o 2 B g AT Bk o [
LR CN201611194738. 1 A FF 7 — R A XM DIBE R B 28 B . AERUE SRR, ZHR
BETE RO AT, DAELH O B 24

XX A 3 T[] 20 ) A B TR R R I AR, BEAR B T I RS B R L, K IR T
YEFF Ry KR T Mo K &, AR HIE R BOR G155 2 FET0 o Mok, i FLBE T2 R 6 R
BRI — IR B BSR IR TR, iR . 14, X —HEIRTTEX PRBF L2 HE
] R AT KR T

HE R CN20161021527. 2 A FF 1 — P AE AR TN 4 3 K 2R 40 Rl 1 =2 7 T kAT 3
DG BEVEIS AR R I IG A G B AR o BLAR 2 A 21 B0 VR 100 1) 8 P VR P O 2 T S AL
WA, BRRRATA. BibE, [FIER &R AT PO Rk, 48 m e 3
o BHEARWERTABBARZ R , (AR E K& B K5 Ak 8k H a7
WA RBIE (R0 54, WHESREAERTZR IS, BeFEd — e EENSITH,
R PR, (R 4 8 0 A I AN ] bt 2 15 VR R AR AR TR OBE, DR O i DA 43 il
T A (R 44 2 13 RORy RN AN B A8 0B AT S, DLORAIE B R it &=

R A
R AFF B LT MG HAR AR AR M2 — . A, A AFFR— A B RE

2



WO 2020/182098 PCT/CN2020/078446

TR PR AR PRI A4 i 38 W &, IRV A R B A i 3 1 & BE 8 ek D U K R
A&, REBRIEMARMR R, BRI AR S, BFe2rEME4nT
| X AP e 36 1) 75 42

AR ATFEARE H —PBGEN AR PRI ]38 77 1%

MR A FF B 58— 77 0 0 S e 491 Bt — i B AR IR 19 b i 150 4% P VLT K
IRIGM i R B E, TIEGHRE, MAT/EGRERTIHAREE HAR
JIE X8, Pk TAE G288 2 /08— DB EL, Bk % GLRE A8 18 il i T B
R UELE A E, kb R 25 2% B A MG BO&E T4 R K0 R B e T B V2 VR I 3R 1
BVl 168 Hr AR AL 77 BIAE BN 3T Bl ¥ VR R T DA )78 5 P ok Jl R X33 9 6 2R R
DA EBEAR RS R R, Ik S 5 R S IR A R 3 R R R
FONS Ik By R R BEAT B AL H,  DAS Pk T ¥ 2R 2 DR T Bl = 4k =141

PR AN 2 T 552 5t 7] P VBT K A PR 18 6 1) 3 15 4% R A% k2 T A0 AR I FH = 9 i U
MARMFHZE, B4R AR S, B E 2R 0052 A I T 1k R AR 26436 14
HE,

MR AR A FF 1) — 22 BARSSHEG],  Frado R IR I 22y 0. 01mm—100mm H.£9,45 i 2 Al
T2, idRERARER, AT RARERL EHASH IR ER; K,
P ik B X I8 H ik 578 25, ol & B8 SR A 1 = DA P ok 1 25 160 A 43 3 1)
IR R EUEA, TR EUIRT ik a2 X 4

WA RN FFE)— L ARSI, Bk R GLEC B A /% 2138 8, prak ik /v 4
8 BRI B A I R LR TR P IRAOR FFAE 50°C-2000°C 1 F5UE L

D, BTIR TR B KT BT A MO AR R AR 0%
~ﬁﬂ,E@K@?%L:%E#%Mﬁﬁﬁ,%L&%ﬁﬁWVéﬂ%Eﬁ%%ﬁ
VRIS BB 3 A0 Pk -5 P ik = 4 A1 TV A B K R
— D, AT IR Z4E T HIE S SE, BRI RTIN#/ v E 2 B 4 HE X B
R = YT AT A IR ISR, ] TR TR KL S AR A BT T B
— ML, BRI ET B B VR HEE 1, BT R 0 S A, TR HER
DA HR R BS T 7 REAE, iR SR a M.

MRYE AR FF ) — L B AR ST, BT IR BTG B AT A T 46 00 Bk V32 0 T = VR

ﬁmF#M§§ﬁ%?ﬁw% S VROVR T R S PR VR I e U T A

— U, B VR R AR BN R BT R S I SR R A AR s 2 P S A A
8] N B B 1M 1] BT R PR BRI BT IR PR BV R R s M BT R S A A A e
BN MR TR IR AR RIS, P T R R T R AT

3



WO 2020/182098 PCT/CN2020/078446

WRAE A AT 0 — L B AR IR B, ik ot = N BT B &R, b i B B i T ik e
X380 B 05 ELREAE S P ad sy R AOR S AR A BRI R BE A, rid s SR AT
AEFHAE, Bk B A R AR BRI

RAEAR DI — e HARSL W], Prid TAEGREECRS: TET G, ik TET 53
TRk L Eom B STk et i B FHiEG, Frid IR G BT ik g m ,
H s 5 B ik = e A F B

—h, ik AR AR E AR AR S, IR R g SR 3 ks P id
R AR AT IF LGS PR TART G5 M ARM Beas, ik R B ds e T i AR
G, JI Iy A B L A A 3 R T I S R HEIE 2 I I R T P VR R T ORORE Pl
AT YRR IET (1 i 3 R PR T o

b, IR O N BB A A AR A e Y o A D
= firik ﬂhu%ﬁim:%i#éﬁﬁﬁﬁﬁﬂﬁ% I ARRR, Frid s EAREE .
A T Ak A R i A A U R K D — R R s B ARG, X TR =4 AR BEAT
WS UURGIE . YIE L. A5 LA/ BUR S A

— B, PTG ERA B D A W) SRR/ B R A — A EIRE) A
Hop, BIrak t JXED ST R R i O L R SR BE 1 5 PR T R G AHE s b K
B AT R 98N i SR W 5 P T B A

— b, ik AR G MIEAT AR, PTIR SR T IR Bl A K 1 g
RERK— M H ARG ACPES, FridACr s8R 5 frid TAEF & 1R w747 HAL T H
TR ANREEER, i Ah R LM IR AT S I e it b sl o A 0 0 e
s PBEELHR, v Py R AR i 7T S 0 o i i o A R 1Y — 0 e SE

WRAE A 2 (0 — S HARIR B, i TH R 65 Ve A3 v 2 )5 275 1) B0 (B WAL

R A NI L HARSLHE Y], Prigd 20— s e R A S R AR AR TR
G TRER AT BN/ BOROE AR S IR AR B P il A B A 5 ) Y Pl i WL 5 R
RS IR T 10 5 L R I PO ARORT /BT AR T R A SR B A 4 R LR R O RS
Pk RRBEATHH A A BRES . IR AR 80N Coh i — M B LA A & A 2,

R AR 2 (A58 77 T FR) S 191 488 L — Ry A AR PR 3G 4 13 5 3k, ik VR B R
PRI 3 T4 RO BEIN IS AL A P BT 2 N RIB L K O AR e T
TR IR AR, A I i B B AR A 77 B AL 3T i ik - VR T DA Jok AR PR
HL D AT 03 P idoBy R PR AL T i 3 5 90D A B in AN S G BT R R

RE SR I i b A PR P 1 T IR BEAT OB AL, DUAE Firad b R PRI J= DA 1l 2 i = 4E %1

PR A 2 S S 497 FAD VBT o AR PRI R 1 3 T V25 BE 8 2D R B R IR & 4R v U

4

b4
b4



WO 2020/182098 PCT/CN2020/078446

MARMFHZE, B4R AR S, B E 2R 0052 A I T 1k R AR 26436 14
HE,

R AR 2 FF 1 — L B AR SLHE ], BT id il 7 A 38 A0 48 B B SRR ST R R A B R
S ) HL SRR/ B TROR S SRR A A R R OGO B o R R HEAT R
ey ekl AR T — R E LR A AR

AR FE B BN 77 T AT 55K AE T 0 R R R R A 45 H S B4R AT T ) A AR A
W2, B A A T SE R T

o Pl w3 B

ARy FF (R AR R0/ BB 0 P T RO MG TS T PR IR S e ) 1 AR ok AR 45 B
TR EM, Hrh.

] 12 AR A 2 o S 087 P V0T A AR R 86 1 g 180 % 1) &8 ) s I

B 2 S AR A FF 5 — A S A9 0 RN AR PR I M T 1 & S R =

] 3 2 AR A 2 S S A8 D VL A A R 86 i 150 % TR AR PR 1) 46 W s o I

Bl 4 M 5 AR o I S 491 1) YR oy AR R 38 A il e 4% 1) BT B B LR e N S
2 B 1 4 i

Bl 5 M 5 AR o I S 491 160 YRR oy AR R 8 A il ek A BE AT 52 0 T e I ) A

HE.

Bl 6 M 4 AR o I S 491 () YRR oy AR R I A il i 1 & 1) — M T B 6 )R S A R
K.

Bl 7 M A o S 491 0 YRR o AR R I A 1 3 4% 1) D3 — i I B 6 JR) B 4 AR
.

Pt T A

WM AREMEEE RS 1 WO 4. TR 20 =482 14F 21,

I 2 9

THEGHE 5. LIEFEG 8. Fri 4 160 MIEEL 100 #EM O 30, HER O 31, jn#k
%28, BRI 26, HEVRIE 16 WEES LT, VRIEMORL 27, BER 29, EWAL 41,

ARG A E 22, oRMEEGEE 6. B RETRES 7.

1 RE R R T R E 3.

TR 14,

IR A 200 B AKK 35, B2 11, T2 124

SR A 13,



WO 2020/182098 PCT/CN2020/078446

U4E 58 18, #EA L 25, A 36, fASEE 19, 151 a% 23,
IR A E 32,

EEKE) AT 33,

T ERE) ST 39,

AR 40, K- 38, AR EHS 34, R EH 37,

F AR 77 3

T TR IR AR O A SERE B, P SR B AR B AE B I rhoR Y, e B R A A
[ B AL A 5 2R M R BSRALL A e A B AT AR R B SRBL B B R e fF . h I 2%
B Bt 3 B SR B 2 s B PR R, DOH T REREAR o, i AS BE FR A D X AR 24 (R BR A

FEARRNIFHIFIR D, FEBEMRE, AE “L7 0 “F7 0 “BREY L KET
CIT L IR . W L CANT L SEIRIR I T AL BB B Ok AR N AR T I s (1 A
AL B IR AR, RN T T IR A A ATl A3, 1y AN A2 45 78 BN 78 i 46 11 22 L B
TeAF L R AR T AL AR E WU Ar A AR, DR A B8 B D AR o I BR
il o

FIEAHRBOR PP HE BRI DUR, A AR I — P R M i e % 1
AP By AR A 3 i, %R & T E e b OB R & 5 R B A
RMA AR BR=EZ RN Ty, Hige2 Mg E SN LHlE ML m S

LI

I 22 BT IR AR 5 AR 2 S 52 it 4] 1RV R S A il 1 & 1

Wi 1- 7 BTk, WA AR A S ] I R ARG M G A 1 B RIEE 9. L
EGHE . MAMNGEE 2 NE LM EEREFREEA#HMEE 3.

TEGHBE SR THEE 9, HT/EGLEE s RAREXE, TIEGHE 5 2040
FE— A IAL 10, BIZHEL 10 #5408 liE T mAE I 14, MR RG2S B 22 i i
TR IR AR 20 B R TVETR 14 MR, BUBRM A 20 7% D PEH T TR 14 &
T VA TR 7 5 T BT X3k 0k R IR 35, B — DR ARG RERHLE 3, mik
WOR G SR R 1A L 3 WG UK B 1 BRI AR KR 35 BEAT OB ALER, DL EUE R oK
20 JZ 2 PR T Bk e 24 DX I 7 ol = 4 24 21

I ] R MR AR S S A5 (VR B R PRI A W 22 TV, T IR B R PRI A i
J7 A

WG T A BB IE A 14 HFNRIEEL 105

W BB R R 20 R TR 14 KR, IR AR 20 £ A PEH N ETHK 14

6



WO 2020/182098 PCT/CN2020/078446

R CAE Sk KR 35, HEDH IS AR 35 07 FIFMR 14 BRI A i A 5 3 )
14, BT )E 12;

FIFH R RE R AT R IR 35 HH T2 12 AT OB AL TR, DUER K IR 35 1 2 DR i B
= HEFAT 21,

PR A 20 FF S 9] (R VBTN AR I A i e s% 1 o7, ML RRES SRk g (HD
TR 14 A SIEAT 10, FIRRA & IR BEES R VT ISR I 1 OB K 20 T BURTT
P AR K 350 ASFT BT PBF BEA -4 35 HIM AR 78 L 0 4 [ 2 R K, TR U
AR 35 RAEWRE FAREF—@ B, AMER DAk hilE KRB =4 R0 35 Z MR =,
MR E R B ENAREE, MRS EeEESE (B 14D KRR,
A DR U7 B2 = FHAR R T = 4 A R, BRI F R 77 e LM 2 21

I H, IR ER RIR 35 A I3CH, RRWRIFH IR — 2 MR, A2 BB
AZNKE R E . B DRTF =4 F 0 21 AR R R T A REECr R, A
TR R IR 35 (e 4 PE . SRR A3 AR AR R AR Bl L 20 R h = 441 21 7] DU B R
PR 35 #HATH e TR T G — R i . UIEln T, 5L, ZRRECER RS A
/BRI, DASEIR 2 PR SN E N Ll A S 36 .

DRt AR A 2 T SR 490 1R VROV b SR IG A B B 4% 1 M8, BEREIRLZD BB R
HE. =EsEmRNRAZE, BIKE4F AR T, H S 2 f = -4 Ll
g IFCR 27 L v

RN — B BAR S, il 3 s, BARR 35 GfEiRE 11 i Tig)z
1 ERTE 12, BF 1L RANER 14, T2 12 8% 14 2 EEASTHER 14, K
H, FTRRE X T2 12 88, rdGEeERAM T2 12 UAETE 12 B3R
SFHR . RETURL . B ZUIRT BriR 2 X 4

Ik, FIHZERE (WED BRMRESESEEEAESE TRl 14, BHEREVNYRIE B
K 20 WA AR M N2 BRI AR, BOCBUHL IR R R R E FRITHAT
WP BUAE, BARS BRI SIM T2 R EX R = 9 WU T 6], R
A, HES T IR 14 AR AR S .

Hb, MoRFR 35 (E A 0. 01mm—100mm, fLi%A 1mm-50mm.,

FEAR AT — B BAR Sl b, B 10 IE A /A3 E, prgink/ A
B B TR WM RN AIEA ST 14 FUB TR 14 (REFE TR IR, B, Frid e iR
JE5 50°C-2000C o ¥ EBAMMACRIRI)BEM ST 10, 7 LORE2E BERCR B937 M R
MBS IFEABAN NI B PR ERE AL T AU R E R & T S R TUE iR A .

RGN TR IR, ENRR 14 WS REBEES B MRS E (LLE)

7



WO 2020/182098 PCT/CN2020/078446

FIE B A 20 (2 (LLED K, HFHEARERBIEH K 20 =484 21 RAEFFMLE R
B2, BRART R A B BT R T P O = 4 A 21 I MERE

FERAFFI— L BARSLE B o, fEEART =482 0F 21 il s mifa, ik sl aminit
[ ERGBEHITER 14 B FABUTREREFEE 14 54808 21 RETHE A SR
JZ.

FERAFFI— L BARSLE B o, fEEART =482 0F 21 il s mifa, ik sl aminit
[ ENARG BRI =4 A 21 ATV E AR, FHIER 14 DR R AR AR
T,

FEARNF I — S BARS g b, i 1, B2 M 4 Bos, RIEE 10 Fl B A W
v PR R N 2 R AR T v R T R o RTINS R 14 YT v
VRUTED v P56 R 79 4% 8 F T BT TRV 14 (AT i 2 BRI AT ACREF R B i R AL 10 i il
14 VR R i

Rl R, TR VR R T R O N A SR R A A 13, SR AR AR 13 )
P i e A R o 2 S T AR 4K 13 (8] R BB B I AL VR 14 RN, VRV 14 (R
J§ b SSREH AE AR 13 18 RE S AR 14 B, IR 14 R VR R R AR

TEARAF R — e BAR S g b, i 4 B, BUBEL 10 WA 3R 0 30 RIHER
31, BRI 30 A LA B AR I 10 IR B AUT Bvr, R0 31 AT LA R B AR ORI
10 (JCEE, Fridabil O 30 A4S 28 AL 0 30 WA I 26, HEVRD 31 &4
AR 16 HARR D 31 T AR 17, WEREZE 17T WA IEM 29,

HAEM, BOEHIERT, TR 28 353 FEROR MR M Bl 27 I8 (LI A R e iR
JE, BB O 30 SANRIEGL 10, fERURIERRY, BEE = 4ER4F 21 TUUATIIE K,
2 VIR LEC e [ A 2 B TV U R i A T A B, R 31 BOHEVR I 16 9TF, HE—
TR L4 SRR 16 SCPAT, YR e T R AT VR . MRS RS, HE
W 31 BRI 16 4T, HEH AT 14 BIUREE S 17 o, UREEZE 17 WP LA IER 29,
PERRHEHIR 14 I EE R K 20, BEHBEUER K 20 wTESCHERI A, gl T ol
VA HEAE T —RRIE, BUBR 3 O 30 EH SN RIEEL 10 AT H 0 RIE .

TEARANF R — S B RG b, wE | Fis, AERSHERBUEEL 10 o miEds il
14 IR IR R K 20 78 = Be A1/ T P AR AR WEUIE, Sob 2 9 W aT LA ik
5818, WHER 18 BT R XEM L7, HIESR 18 B iLIF & st i K 5 5 1 #id
B 3RSHIE R, AR 18 Yo A 25 AN 36, HIA I 36 M R E
19 FHFALAS 23, A& ds 23 B LR P EGEAEEFEY G, 7R KA,
BURAMIEE 9, BUE A0 25 #ASCE B 18,

8



WO 2020/182098 PCT/CN2020/078446

FEARNFF I — 2 BAR S b, Wi 1 A 2 Bros, TAEGHE 5 O T4 8
MFHFES 15,

TAE- & 8 W T MIEAL 10 bm HIE SRR AL 10 1% B o BTk O X n] % i T B
15 1) LR A v pE s e R 5, ARG 15 W T HUBEL 10 N Bz =4 %
k21 F8%, FHEG 16 BEER KIK 35 WIS ERES & N Ui s) O RUR M =4t
TAF 21 BEHRNFEIR 14 .

He, AT HEFES 15 FRRERTFR 14 KRS, FHEE 15 A KRS 15
B WAL A1, Hiltn, BWSL A1 LN E @RS 15,

RN — e BARR B, B 1 FE 2 Fios, ARG E 22 il R 4te) 2
6 Fky R EH IR 7o

R BLLE 28 6 BEAIE R UM R 20 AR L R TAET 6 8. B RETRS 7 X
TILAEY 6 8, BREIR A 7 HAGE Bk BB R R 20 1% 2 BB EL 10 WK 14 R
I 4 14 R 100 B R IR 35 8T

RN — B BAR S, il 5 fr, WEE 9 NIAMELRE 32, L
AhERALE RS AL B rh =D — R, HAES 15 B H B =T 21 AR
FHHB AR 35 B, IR E 32, Fridhn T4k 25258 Bk 4 0 2 B A (¥ 2 b — R A 3l
BITAEMIE, A= 0F 21 gRATIB B UGG . PTHIIN . &40 A /B8 4 .

FEREGIE =4 FAF 21 Fd R, ATRMRAFE S 16, B =4EF4F 21 e 5
IR AR IR 35, FAEEREE 32 (WHOLEEL. HFRBL) Al =4%F
fF 21 Hfih HIE AN RSO R R, BT E DR IE s o m] DRI T AL 3R A% 8 (gt
Sy B N TRIBMZ4EF A 21 #ATUIHIBES LRI T, e n] BUR AR e B (g
JCHHE SRSk H AR XSRS M ERIER=4EF 1 21 #EAT R

EREEVOR. UTHIIN CEG I e s . TREA RS 16, =418 21 RN
W14 RO R IR 35 o, Ry R LA 7 R R IR 35 BRTAHT 5, dRERHET mBe oM R IR IR
R TR il 1

AN — S EBARGI Y, FEE 15 E8E 20— TNWsh #3909 f1/8E
DA EERF) AT 33,

AR 5, NIKBISHEEAT 39 1\ Bl OB AL 10 REE M SR G 15 A% (K
1. B2 ME 4 Fra) o BEKEIMAT 33 | FHAFRIR 14 M5 ARG 16 MHE (WK 6
A7 B, Ho, B 6 R T RA MRS A 33 Rk, B 7 RH TR
EIRBN AT 33 B, AT ORBL, B A 1 i

BE—obHh, w6 ME 7 Bk, TAETFEG 8 MIEH AR 40, $44R 40 A7 T LIS

9



WO 2020/182098 PCT/CN2020/078446

F 33 30 A AR 35 B—M, FLESAR 40 48K 38, 7B BLHR 34 F 9 B ELHE 37

AKOPEE 38 BRI 5 TAE- & 8 BRI P47 HALT [Fl— & Ao 4M R B 34 MK T35
38 [FA A FBREN M AT 33 B9 — M EREf . PR B 37 MKCTEE 38 KIS E K IR 35
[ — ) R, PR ELER 37 MR (BTN BRI KT RIR 35 M KR
AR B 34 WIFE AR AEA R A8 7 SRR SO B K 20 BRAIZEAKSE 3 38 5 i Py %%
B 37 MIME A0 R R 35 DUERREIEE 11 T2 12,

FEARNFEH— e BARSETE G, Prid £ /0 — D m g R S RAER MK E 3 i1
WSR3 B/ BOBOC R A AR B . 1B Lot 1 BOMCR SO R A
REAMBRER R, B 2 0 7 5MCR H L RO I 58 B 41 1 3 B s ]

B8, WA LI & GHOCR AN REAREBME TR REARKE. &
HL - OGRS G R R BT H A AT IE XAk, DO i Ak OIS A ARTBO 6 e [X I
WHIE R4 & BARITT S, Frid iR R B S 41 L 5 2R 2 MR 06
WOR ST IR B R ST HRBOE R 4 0] T HM B X8, TS IER K IR 35 AN
PR AR, B ROR XGRS A T VG, FEIR AT, RSN A =4t
TAF 21 B0 AL A, A AAERE TR BeAs . Mk, TEROEM. ELE. %
(WA S e BR, AN AT DAIRAS s e R AN Rk JE I = 4 44 21

JIT ik R Ak 3560, 5 R P ik m SR A S SR A A 2 B S B LR 2 MBI
DGR ST IR R A B RS OGR4 PR RIR 35 #EATHHE . I, B A
I o i) — Bk B EC LA S, B AR IR AT DAFE S = 4E AT 21 A KR 35 HIFE RIS .

Hdr, AT RABFHR 2 0P RR 35 BHATHU Beds . IR R B 45 i i e e
29 (WK 2 ), BREAETRENEEUERME RS, NP LE R 2 A5 i)
FEI R, HEESRFR 14 M0 AR 35 AL TR 785, wlRHEE IR UE, B
2 EARFFAE 107'Pa & 10Pa 2 [W); AT oRABOER 4 6P AR IR 35 BTN, BR4. 181
DIRRARE R e = 9 Gl 1 Fs), BEAMAMAREE. St -2 EF
G, BrRpORE 9 fFAammE R, USRS TERT L AKRAE (20.1013MPa) JH4A &
EFEEE] 0. 1%LLR

FR Y5 A2 I B SE Tl 51 4t — b BRI AR I M G e 1, PR T3 SCH A TR
UDFEZ R CELEE) R HOVARLMAR R I Al o AT BB R R, F5 ) SO0 B TR 55 v
WX AR AT B JZ T R BUR LT, DAl =4E %1

IS T 2 45 i AR A T ST A9 R VROEE e A SE A L B 1 B TR R

B KNS REAEE R GRBMEL 27) InBEIE N 14, BIFW 14 AL
E=E 9 WEAMM/AHNAGRRIIGEMRIEET 10, JHER®R 14 MRS RFETEEE

10



WO 2020/182098 PCT/CN2020/078446

(50°C-2000°C). HUEZE 9 W KA 7 15 RE/MSIE B R 20 BIRAT R 14
b, )RR (0. 0lmm-100mm) Py KR 35, ¥ KR 35 BUFAEIRM 14 R, 04
RANIFW 14 PR LLRVER 14 2 B2 12, e R R 8 SRR 26 8 3 RSO R
AFI/BUHRF IR 2, R IR 35 BHAT N, DL —E X ok K IR 35 BHTHREEUS
WHTRLATE AT 3 I 2R, JES T ORER =44 21 SF 6 16 %8 RS
16 N JZEGE, SMRIBAL 10 18 5T & PR DN S B -5 R0 e 4 b 25 B D = 9 1
AR 2] A2 B PO VR R FE A B, M AR A IS T HERE R R 20 2R ORIR 35 BIRHE
-, TR AR 35 PEERRIE. &R RAETEEE 3 HREMBARK 35 347N
M REGEUR LIRS, Wk RS, BERISEREANS SR 21 MM THE .

MSER AT 21 FIIEMEESS, FHBEEG 16 TR, B =42 21 EERNTFR
14, BT 14 BEERCRRR R, AR SR 21 BTG, MAERUH =
LA 21 20, AP 14 R R B R TR /AR, B 14 5=4EF 1)
21 RIMMHEALA QEZAD BORRRE . DMEE I RIER IR 14 5=48%1F 21 3.

Bl =4 Z4F 21 (7 RAT UBE TS 156 EFRB =480 21 I HEW 14 Fvky
KPR 35, WATLGESTHSIEEL 10 JEARIHRAR 16, HRHIEm 14 =40 21 B0
FE PRI 14 A R IR 35, MK =4EF 0 21 51 14 AR 35 535

FRAE A% 2 I SE A9 (R VRO B AR B B4 W 04 1 1 LA B DA SR AR X T A 8 e
AR N G F#H AL AN, X EAF AR

EARVHARKR#A T, SHEARE “BiEgimi” o “BAdoRe)” SRk siidg i
SEHEA] BRI RAR I R AREAE . S54 . AMORIECE Ry B S T AR AR 2D — AN SEE ] BoR
Bl ARV T, S FIRARTE 7R B R A — 8 15 10 = AH [F] (1) 5K i 5] B 1

G CER HARER T AN TR SERER], ASURIE @ AN A DA AR
ARAFF R FEIEAE B R 00N 7] DA IX S St fo) 04T 2 P8k, Bk, B, Aa
FEIE B HAUR) 225Kk S S R 5E

11



WO 2020/182098 PCT/CN2020/078446

A B R P

Ly — MR RIR I A il e %, HURREAE T, 4.

TE =

THEGHE, IR TAEGRERTHRBIEE HEAREXIE, rid TEGRER
DAL FE— AT EL, T BT A8 T A T i 2B VT

WIRUE LA E, BTl W A A 45 2% B A A 3 W& T4 W 0 R B e T il T ) R
I, Bk I AR AE TR A3 AR F RV T B ol 7 R 1 DA TR 1 78 25 P o R X3 4 6 2R
R

DR K S RETRE, PR & e W R S IR A 1A B Al R

RE TR BT 3k My AR BEAT B A3, PAGE BT ik BB ¥y R 3B 2 DT MR i = 4E A«

2+ MRIEACFIZR 1 Pk R R AR RIS M i A, HRRIEAE T, ik %ﬁ?ﬁﬁﬁﬂﬁ
JERE 9 0. 01mm-100mm HAAFERZM T 5, Frikie R AFTRIER, Brid T =18 ik
Wz b BAEH IR

Horh, PPk R X A8 ok T 278 25, Pk e B R 1 iR T J A PR 2
PR R R BURN, FR8 Z VTR T Bk B XK.

3. MRIEBANER 1 Prid BB AR RIG M B3 W%, HAFIE/E T, Prid B sl ie
BA MG/ ANEEE, Pk i /¥ 203 B EE ORI e A0 BT R ViR H A Ik
TR FFAE 50°C-2000°C [ il 2 ¥ o

4. MRAEBUMER 3 Bk BB Ry R R M fil 38 B %, R IEAE T, Prik SR M Bt
4025 TR T Tk BOE ¥ R AL B 5% T

5. MRIEBCFIER 3 Pk VR R R RIS A ik B0 %, HARHMIEAE T, ZEMEAR Tk =
YERAFHE TG, BRI RLIN R /¥4 025 B A IR PR B b FH BT B B B ik 77
b5 BT iR = 4 A 2 0 A A e K TR

6. MRHEBORIZR 3 Pk 0 RIRIG A g 5%, HAMEA T, AEARTIE=
YETAFHIE ST, BTl RN/ Ve £ B 4 RO BTk = e Z A AT b BRI 25K, 45
il ISR R )l B B AR A BT B

T RIEBANER 3 Prid BB ARG M B3 W%, HAFIEE T, Prid i ik
AR OMHAR D, Frd sl 0 5 #AGeliE, FrdHeR O wA H R BLS T 7 ik
LEME, ikt WA IER.

8. MRABEBUMER 1 ik BB fy R R M i3 B 4%, LR AEAE T, ik iR i AT
BT P TR 0 T 3 - VRV 1L R ) VAR v e 00 2 R T i o R VRO LD s T

12



WO 2020/182098 PCT/CN2020/078446

VAU i 5 TR A

0. MRIEBORIZER 8 Frik BB AR PRIGA 15 ¥ %, JLRPIEAE T, ik v & 2
U 3 E v nl B M E ) S A A AR

2 Jifr 3 S5 A A AR 1) T R Bl R i SR ORI, I R I R YR s T

2 7 348 S5 AR AT A 1] A8 iy MBI IR VBRI IR VR e R A

10 MRAEBUA EER 1 P fOMTFkn R R #3G B, LT, Jridfoe =W
DA SR, PrifilcdE BT rid soR Xk b 05 B UL i i iy B8 R S S B 4 4
HEKH AR, Frid e B8 a0 MmO, Bk R A Al B A
P o

 MRIERANZR 1-10 A — T RO AR PRI 3 i o, AR T,

ik TAR G4 B A

TARN- G, Frik LA G T ik il i _Eom L 58 ik sl i i &

RS, PridIt G T ik BOR AL, H 3 i = 4% B

12, MRIEAANZR 11 Pk B R ARG g B, HARriEE T, b Rt
A EAE:

K RO as &5, Pk AR L2 25 5K 3 1ORE P I J A AR A A7 O Ok 2 2 v ik AR T
é;

Fr AR VA, IRk AR LS BT TR ARV &, il ARG B 88 R I ORE g
J IRy AR HE T 2 P 3 e L DAY VR ) R T 4 T 38 3 YRR PR P 3 o AR PR A T

13, MRIEBANZR 11 Pk B R ARG M il iE W&, HApibE T, rid e =
Wi A ERE . I AR BN E D0, B rEaRE EN=
U T PF A AR B A R T IR R IR, P A A B PR N DAk P ARG B i e
MBLE =D PRSP TAEAE, W Prid =48 T FBEAT I E DT b . BIHn L.
B AL A/ BRI .

14, MRIEDANEER 11 P (B0 R RIS A 1 1 i %, AR T, Prid s
HEA E DA BN AR/ BE DA RS A, Hp,

JIvi "1 Bl SEHEAT 1R B o I P I R ARG B 1T 5 A T R 5 M B s

Jivid Bl AT RS 9N TR O S B T B S A E .

15, MRIEDANER 14 Pk (B F R ARG il iE W&, HARpAbE T, Jrid TR
GHIEAT R IR AR AL T Firad sl i AT 5 1 TR AR R R — ) B A

AP, Pk s R 5 ik AR G MR AT AL TR — R

AR ELHS, P IR A S A I IR AT R A 3 1 P I b Bl i A A 0 e i

13



WO 2020/182098 PCT/CN2020/078446

SR = R L = R 9N i N e O E N TS DTy v N 7 S 0 R 1 16 R TR

16, HRABEBMER 11 Frid BB KRB S 3G B, HAHIEE T, ik RS
VA I 5 RE T 1) B R E AL

17 ARIEBCAZR 1-10 AR — TR BRI ARG fil3 5o #% . AR EAE T,
JIT ik 22 7 — A 5 B8 TR A S SRR 4 e B A P R R S SRR R R N BOBO R K
BPREH R E

JIT i BT Ak F A0 355 ) F i ot WL SRR B0 3R A 41 e 2 R ) HL - RO/ BRI SR SO
WK B i A R B O BOG AN ey AR BEAT S8 . e, Besh . e il
I ) — M e LA A & b3

18 — PRV AR IG M hil3 Jr v, HAREAE T, .

R Y P VI oY SR T IS NI W AT

W TR M A R T B3k VAL SR I, S Pk AR M AHE B 0 AR F R T Bk TR
R LUE BB KR, H 2 /DA 390 Bivad oy A R AL T P 3k 57 VAR v A b T AN 5 A VR
AR

I i1 B8 AN FIT 3k M AR T 1 /25 BEAT AR AR 3, DA o by AR R 3 JE DT AR T T R
=T

19, RSB ZR 18 Fradk BB AR RIG A il 1k 05 vk, HARIEAE T, ik oAb
LG R R RO SR AR A A B RS B R RN/ BB R B R AR A B K
SISO B TR R R BEAT I3 k. Beds . AL EI &N Torp () —Rh s LA A
HAL

14



PCT/CN2020/078446

WO 2020/182098

LN

R

(«..J

3
L

K1

|

X

000000 1.4 woowes.
e

1

1/4

K 2




WO 2020/182098 PCT/CN2020/078446

2/4



WO 2020/182098 PCT/CN2020/078446

[P

3/4



WO 2020/182098 PCT/CN2020/078446

-9

K7

4/4



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/078446

A. CLASSIFICATION OF SUBJECT MATTER
B22F 3/105(2006.01)i; B33Y 30/00(2015.01)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)

B22F, B33Y, B29C

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, CNKI, VEN: 3847, ¥TE[1, 3D, =4, Bokt, L5, Wik, Wi, VS, B, B0F, BR300, X%, Ak, 7 A,
additive, print, three, dimension, laser, beam, liquid, fluid, flux, bath, support, float, flota+, buoyancy, suspen+, elevat+, platform

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 1739946 A (SHANGHAI UNIVERSITY OF ELECTRIC POWER) 01 March 2006 1-19
(2006-03-01)
see, description, page 3, line 9 to page 6, line 6, and figures 1-3

Y CN 104210109 A (BEIJING ZHIGU TECH CO., LTD.) 17 December 2014 (2014-12-17) 1-19
see description, paragraphs [0021]-[0066], and figures 1-3

PX CN 110523977 A (TSINGHUA UNIVERSITY) 03 December 2019 (2019-12-03) 1-19
see claims 1-19

A CN 106041072 A (SIEMENS ENERGY INC.) 26 October 2016 (2016-10-26) 1-19
see entire document

A CN 106182767 A (CHENGDU SCIENCE AND TECHNOLOGY DEVELOPMENT 1-19
CENTER, CHINA ACADEMY OF ENGINEERING PHYSICS) 07 December 2016
(2016-12-07)

see entire document

A CN 108405865 A (BEIJING UNIVERSITY OF CHEMICAL TECHNOLOGY) 17 August 1-19
2018 (2018-08-17)
see entire document

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
«[» 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) ) o 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 . g,»

et ; 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

27 May 2020 19 June 2020

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.

PCT/CN2020/078446
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 0739704 B1 (THDE 3D SYSTEMS INC. et al.) 28 July 1999 (1999-07-28) 1-19
see entire document

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2020/078446
. Pat(.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 1739946 A 01 March 2006 CN 100395098 C 18 June 2008
CN 104210109 A 17 December 2014 CN 104210109 B 05 October 2016
CN 110523977 A 03 December 2019 None
CN 106041072 A 26 October 2016 CN 106041072 B 09 November 2018
[N} 2016298220 Al 13 October 2016
us 9694423 B2 04 July 2017
DE 102016106247 Al 13 October 2016
CN 106182767 A 07 December 2016 None
CN 108405865 A 17 August 2018 None
EP 0739704 Bl 28 July 1999 DE 19515165 Al 31 October 1996
EP 0767733 Al 16 April 1997
Ip 2001105503 A 17 April 2001
Ip 3136161 B2 19 February 2001
JP H09511709 A 25 November 1997
us 5665401 A 09 September 1997
us 5904889 A 18 May 1999
JP H08309864 A 26 November 1996
Ip H11333937 A 07 December 1999
WO 9633859 Al 31 October 1996
EP 0739704 Al 30 October 1996
DE 19515165 C2 06 March 1997

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



EFrteERIRE [ b HiF 5
PCT/CN2020/078446

A EEAST A
B22F 3/105(2006.01)1; B33Y 30/00(2015.01) i

IR ERR T A 2028 (IPC) B R I 122 8 [ 2240 ZE RN TPC R A /328

B. e E

TR KRR ARBR LSOk (BRI PR R S 25 5)
B22F, B33Y, B29C

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

FERE s R I 21 9 R it e (RO e R A4, A AR &RAA) . CnfE A )
CNABS, CNTXT, CNKT, VEN: 3841, {TEJ, 3D, =4, #On, IR, Wik, Hik, #& F8 &% 8%, 80, X

B, JIF%, F4, additive, print, three, dimension, laser, beam, liquid, fluid, flux, bath, support,
float, flota+, buoyancy, suspen+, elevat+, platform

C. L Sprad
2% Ay Sl R, BEN, FBUMEREE FH IR HIBUR R
Y CN 1739946 A (#gH 3%k 20064 34 1H (2006 - 03 - 01) 1-19
Z I UL 5 3 TSR OT £ SR6 T 5H64T, BHEI1-3
Y CN 104210109 A (JbEEBEAEAIRSERAT) 20144 127 17H (2014 - 12 - 17) 1-19
Z UL 555 (0021 | BEE 250066 1 B, BRI 1-3
PX CN 110523977 A (FE4K22) 20194 128 3H (2019 - 12 - 03) 1-19
Z AR Rk 1-19
A CN 106041072 A (FHITFR2IRATE]) 20164F 10H 26H (2016 - 10 - 26) 1-19
Z WA
A CN 106182767 A (FHPERERIFFE AR KER L) 20164 12H 7H (2016 - 12 - 07) 1-19
Z WA
A CN 108405865 A (Jbxifb T k%) 20184E 85 17H (2018 - 08 - 17) 1-19
Z WA
A EP 0739704 B1 (THDE 3D SYSTEMS INCZ:) 19994F 75 28H (1999 - 07 - 28) 1-19
Z A
TS S R Ly N VLR M
31 SR Bk, wqr E$%Eﬁm%ﬂazﬁﬁﬁ,%$mWWﬁ@ B4 T B
err DR B AR T R K LI BURTEHITE S S
wpr 7 E IR F R 2 S A AR S B S S A ‘%”§§@§;§%@$§%ﬁﬁxﬁ IR EREF R IR E
L7 AT BRI SEAT S SRR TR BRSO, BR B R B — RS [ St S X
w e “yr EERUFESEMCME, MBS R SRR A AT
% ﬁﬁﬁ%%mﬁﬁlh%%ﬁﬁmﬁﬁﬁmlﬁ<WE% H%W%Aﬁ?ﬁﬁﬁﬁtAﬁﬁﬁﬁ%Lﬁ}Ek{%%ﬁ
cor DRIIRAT. (. RMAIA AT _ AARnarEtt
«pn 3G B e IER I R BT sk e B SCEE ‘o B A
[ Pk 2 S s 5 A H B [ Brit =R S il % H 8
2020%E 58 27H 20204 65 19H
TSA/CNIK) 42 BRFIHG 25 Hu k- ZRE G
[ El SR RR (ISA/CN) BT
wp ]G B T R X # 1A L 65 100088
#£ES (86-10)62019451 Hi551E 62085377

PCT/ISA/210 R (55270) (20154F1H)



Rt 517
RTREEHMER PCT/CN2020/078446
HoZH PR S (ﬁ;ﬁf'a) FHEA é;ﬁf‘a)

CN 1739946 A 20064F 34 1H CN 100395098 C 20084 6 18H

CN 104210109 A 20144 128 17H CN 104210109 B 20164 108 5H

CN 110523977 A 20194 128 3H ¥

CN 106041072 A 20164 108 26H CN 106041072 B 20184 11 9H
us 2016298220 Al 20164F 108 13H
us 9694423 B2 20174 7H 4H
DE 102016106247 Al 20164F 108 13H

CN 106182767 20164 12H 7H I

CN 108405865 20184 8H 17H ¥

EP 0739704 B1 19994 7H 28H DE 19515165 Al 19964 10H 31H
EP 0767733 Al 19974 48 16H
JpP 2001105503 A 20014F 48 17H
JpP 3136161 B2 20014F 28 19H
Jp H09511709 A 19974 118 25H
us 5665401 A 19974F 9H 9H
us 5904889 A 19994 545 18H
Jp H08309864 A 19964 115 26H
Jp H11333937 A 19994 1285 7H
Wo 9633859 Al 19964 108 31H
EP 0739704 Al 19964 108 30H
DE 19515165 Cc2 19974 3H 6H

PCT/1SA/210 R (FIEEFIHHE) (20156F1 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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

