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(57) Abstract: A high-strength and high-toughness die-cast aluminum-silicon alloy, and a preparation method therefor and the use
thereof. The high-strength and high-toughness die-cast aluminum-silicon alloy comprises; 8.0-10.0 wt% of silicon, 0.35-0.75 wt% of
manganese, 0.05-0.15 wt% of chromium, 0.01-0.6 wt% of magnesium, 0.1-3.0 wt% of zinc, 0.01-0.1 wt% of vanadium, 0.01-0.1 wt%
of molybdenum, 0.05-0.3 wt% of zirconium, 0.05-0.3 wt% of titanium, 0.02-0.07 wt% of strontium, not more than 0.2 wt% of iron,
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CG, CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
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not more than 0.15 wt% of inevitable inclusions, and the balance of aluminum. The die-cast aluminum-silicon alloy has a relatively
high yield strength, tensile strength and elongation, is applied to the manufacturing field of automobiles, high-speed trains and large
aircrafts, is not only more beneficial for achieving the energy-saving and environmental protection requirements and the lightweight
design of products such as automobiles, but also prolongs the service life of products such as automobiles.
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~0.07wt% 5. A RT02wt% k. A RT0.15wt% 1A Al e e, DL GBI, ZEEEEE S
B EIREE., Jrhss A, BHERTES . &ES 4 MR W& S, AR R T8
WHEAIARRREE, SRS MR, 1 EE K RS R



10

15

20

25

WO 2024/159682 PCT/CN2023/098373

= R ) S R R A & I L 2 D5 T AR

PERE R

AREHIFERT 2023 F 02 H 03 HifEEZHHR~BREZH. TRBESN
202310110507.1 HIT 2 #R A 151 0 ) I B B0 k6 4 T il 2% 77 ik A0 N > 1 o [ ) o
HRLER, JIFHR SN FRY S HE S ERLTT .

BOAR G
RO T e )EE el & MO RN AR SUL, HARW &R iRt W R iR & &
FLii] % 5NN

HREA

TRER AR B M AR R RN ERERE R —, KPR ERELRERNT LA
BERTT A RS S HAAREDN RaElr. WREMNIE s s, ERFEa
P BN 2 s ARGHINR TR B R R S R R AT AL B, DR R A
TEEERE, R B A TR R R PR U, R LR ORI
KPR KR VIR E &, HRER VIR REEMR Ly, 5 R e 1 R s b 1 il
AR ORI, T IS R S R BOR, AR BRI S AR VR TE A il
R, K, SRR ITACH MR CAFE AR AL IR ZS T AR KRR R BRI B e e i S
ko

NI
RAIFEAEEDE R LGN REAR T IER 82 —. D9k, AT H i
TR s R SRS e R RS TNEN N . R a P SRS e R A B
MRSEIE . PUBiomERE R, RIS B9k
A RTFHI—AT7ME, ARRTFRE T —Fh R Pl w iaeE o. RIA QT IS,

Pt

2R E SRR S &R 8.0Wt%~10.0wt%UEE | 0.35Wt%~0.75Wt% (14 » 0.05wWt%~0.15wt%
RIS S 0.01wt%~0.6Wt%[F155 . 0. 1wt%~3.0Wt%IIEE+ 0.01wt%~0.1wt%HI4L 0.01wt% ~0.1wt%
I S 0.05wt%~0.3wt%%E « 0.05Wt%~0.3wt%4k + 0.02wt%~0.07wt% 48 RN AT 0.2wt%
I8k AKT 0.15wt% KA AT S I8, ULACRBE R,

REEAR AT BRI md RS EE G &, Bl bR & ok SRR



10

15

20

25

30

WO 2024/159682 PCT/CN2023/098373
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FERNTFR— Lo i, SUE (3) b, Irid % T 2380 Ik
FEHN 690°C~710°C, BLEEFE 140°C~160°C, BLEAFENFMME T FEMRT 10kPa, =Z{KIH
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Al-Ca il &4, Al-Sr HIHEEFMIER, RERERIE FRETTREELERPERSE
Ju A RP AT

$200: XEEEEMAVUEL..

ZoP R, 4 S100 BRI PRSI R ENUSRL ond, fFEE0 05 TENTRIE
NG RIS B R 5 Sk R385, DU R LR R AR AR T o B 8 A A
15 rob)a, INEBRERDANIORY) . H-—DHh, FEmPiE A 730°C~750°C.

S300: XA HEAT

OB, £ S200 B RIEARERE 710~720°C, #ERIATIRSE, R8T 2550,
VAR RIS EE IR N 690°C~T710°C, FEELIRF 140°C~160°C, B E R I N B L 2 KT 10kPa,
ZHAREEFH A 0.2-0.2-(0.2~0.4)m/s, FIEESHEEE 2.5m/s~3.5m/s, T E REATHE 1ME
12.5MPa~13.7MPa, ¥4H &RE35 & 711 12.5MPa~13.7MPa.
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a -Al MRTEAZIERE, REATE o -Al ERIGIER, SKIL 7 aldoiih, BEr5EEnT LUE
F MgZnp A, FEUOGH R IR AR BN 5 AR IIEM . FHG, SR ARG 77 vE T Lh 415
PR ERIEE . b M E M RN SR Sa . FEUIKL, X EREHE
RS A 4 AT i A RAE AN SR R ARG T i 7, AR B

AAFME=ZATH, RAFFRE T —MEES ST RIEARAFFER, HeE
HATA AR LR R ETEERES SECRH BRI & BRI Y EH RS 4.
HL, ZEEE S A, R . FEEHMNE, A FRERYL%
ARG 4 S & T R TR MR AN R RS T B A 30, IR B BER
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B ER T RS RS SRS . S SR NG Sug T i &, ik, AMUEA
FIT BT AR IMR TR 2, TR R A B, T H I YRR
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FFREH TiZc B TR, R HEHER,

TZ% AL, SARAFFEATHR, FTEUHKR, REIER R
1, A AT ] 5 AR AR 2

SETt 1

(D) BT BRE &SR AL 455 Siv Al-Mn HiE &4, Al-Cr HiE &4,
g Mg. 4 Zn. AV HAG 5. Al-Mo A& Al-Zr PE G AT &6, Al-Ca
HRG 4 ALSr PIRIG 4, FCEGF S BT IRALIE . BB %o R/ G0 EER, IHEH Fe
TERGERT 02wt%, HARF TR SEBZAET 0.15w%, B 3kg A4 FIHUR
e, BAAH, HREEMNEMATRSEAN: Si: 9.60wt%; Mn: 0.41wt%; Cr: 0.08wt%:;
Mg: 0.02wt%: Zn: 0.18Wt%: V: 0.07wt%; Mo: 0.03wt%; Zr: 0.14wt%; Ti: 0.16wt%:;
Ca: 0.005wt%; Sr: 0.02wt%; Fe: 0.11wt%;

(2) BHUREBETBN BN P, BEREN 750°C, FFEEEEENE
NS, FIR PR SCO 5], DUERR 2B R A SR SR . B B IR 15
GBS, HVE BRI R I A IR
(3) FRIARRRIEZE 710°C, AT IR
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IR RS T2 S BN REEE 710C, BEEE 1500C, = K k5 &%
0.2-0.2-0.2m/s, ik EHESE 3.0m/s, Fii# ACC13.7MPa, /5 ACC13.7MPa, HiffiEE7A
AN AR R AT 10kPa.

AT 1 A I R A S PRI AT IRy S M e, AH G B
LE

W1 Fw, FE RS A T R B A RS KPR, RSHE 10pm /&
., MEHLES, REEFRN Mo, Cro Mo MV TEIG, 94 52k R~ FIE R
BRETRE AW, JORSTE lpm 24, BESHETEOR. WM EEHEES SR a4
a-Al FURSH K B AL, RSHEIR Sopm , KRS AT 100um, A 1 HAT e
WS 1 R4 a-AL A, ROT8UN, B UREEA R, BT IR, RSFE 20pm 7
fie

& B Thermo-Calc F A A ESR & 478 I 3wt%Zn R J5 P& B AT 15, ol 2 Ao,
14 a-ALFEIOHT HH BN 604° CREAILE] 596°C, TFE T 8°C, NEEMEIAZIRAL T T KNI B,
{2 714 o-Al M ERRAEIL . iU A R IR R 5 Zn JoE & BT LARRIRAIAE o-Al AR
TZIRPE, N IRRE TR a-AlAH S RLAHAL

w3 s, G&IIT Ti f Zr ok DA Rk il et 1 s sl FEk it i
BHON 7. 8, AT HEEFVIWIN H AISI(TLZx 1, S 5H14 a-Al A8 B B BIF I Rk
BEICRE, WTDURWIE a-AL IR IR OB ZZ O, AR Tk .

WK 4 i, Srl5 Ca BME G, MIRILMIEA T BRI S, MM TIR
(Rt S R 52 A BRI/ AR 3L R 2, [ 4 PR R O sE A AR 4R, BRST 4N
N IRBIWOKRS, HRITE SRR

wrE 5 B, W PAFEITIREE, T PRIz R R AR A I 4 B RN i AR e BT AR
R, PLiusmEn A 320MPa, JEARSRE T E] 170MPa, SUCFEE, ERERREEIT 1% 4E
e, USROS SR T IRR LG /15 ae, T DOl L i R i
BEA DL e — A A0 R B G5 R 1 A = il 3 oK

LT 2

(D) BT BRE &SR AL 455 Siv Al-Mn HiE &4, Al-Cr HiE &4,
g Mg. 4 Zn. AV HAG 5. Al-Mo A& Al-Zr PE G AT &6, Al-Ca
FRG 4 ALSr PIRIG 4, FCE LSBT IRALIE . BHS TR G0 EER, IHEH Fe
TR ERT 02wt%, HALRF TR S B K 0.15wt%, HEEEIEIR 3kg 2047 ML



10

15

20

25

WO 2024/159682 PCT/CN2023/098373

Beo M, #RASMEARITTERSEN: Si: 8.58wit%; Mn: 0.46wt%; Cr: 0.12wt%;
Mg: 0.43wt%; Zn: 0.37wt%; V: 0.08wt%; Mo: 0.01wt%; Zr: 0.14wt%; Ti: 0.13wt%;
Ca: 0.001wt%; Sr: 0.06wt%; Fe: 0.08wt%:

(2) KPR SN R VRGN, BERE N 750°C, fFEEIBNaTE N
AR, FINAADB PSS LB PR 5, UER B IE RN SRR et BEEE 15
RIS, PUEBR B AR TH I AL IR

(3) BRIBATRIEZE 710°C, TR

IR AR LS HONREEE 710°C, BEEE 150°C, = g% s 5 o i
0.2-0.2-0.2m/s, i FEHHERIE 3.0m/s, HiE ACC13.7MPa, FE ACC13.7MPa, Hfffis H 2
Jl A B2 BEAR T 10kPas

Xt 2 A R R S S BRI T A AN S M AR, A OGS SR
Kl 6 fios. M 6 RTLEH, SEMaf 2 fil & 1 RS & S PRiaE N 318MPa, i &
JEN 174MPa, SEMHZEN 10.17%.

SEHEf) 3

(D) BT ESHFRE S SR AlL 458 Siv Al-Mn HFHA 4. Al-Cr HAE 4.
afi Mg, 2l Zn. Al-V HiAlE4. Al-Mo A &4 Al-Zr HlalA4. Al-Ti FlAlG4. Al-Ca
Rl G 4. Al-Sr PE &4, MEHFETRECHE, #H & TR EeoEER, JHEH Fe
TREGEIT 02wt%, HhZFTtRSE A 0.15wt%, BEEUIHIR 3kg £ A MPURE
fe. BARML, BESESHNAERITERSEN: Si: 8.67wt%; Mn: 0.40wt%; Cr: 0.05wt%:;
Mg: 0.43wt%; Zn: 0.47wt%; V: 0.06wt%; Mo: 0.02wt%; Zr: 0.23wt%; Ti: 0.17wt%;
Ca: 0.004wt%; Sr: 0.04wt%; Fe: 0.09wt%:

(2) BHAREEEE NIRRT IR, BEREAN 750°C, FAESIBALETEN TR
AT, ISR RS SRR 5, DUERR IR B0 SRR 2k . B E A 15
G, PUEREBERT R Y.

(3) BRI AR A 710°C, HHT )RR .

I AMES LS BONREGERE 710°C, BEEE 150°C, =g K5k 5 F
0.2-0.2-0.2m/s, i SHESE 3.0m/s, HE ACC13.7MPa, ik ACC13.7MPa, HfifrfsE A
N BB RS B AR T 10kPa.

XSt 3 & B R RS S ERIRIRE T AL T A SRR, AOCE R
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B 7 i, W7 RTEUE H, SERER) 3 6 2 MR SRS S PR s 5 315MPa, JEGE
JEA 179MPa, FE{H1ZE4 10.23%.

TS A B DO AS B AE  SE R AT T R (R AN HE I N R PR T IR ) A s
773, R R R Sty A DR IR R Y T AN R PR Y, AR RN
RAEARBER RN T AW S A o= B RBCR ZE SR BT Ry YE FlE i R, e v]
REEA, HABTRABEHRI A
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BHIE RS

. MERRT RS S, P, B 8.0wt%~10.0wt% M . 0.35wWt%~0.75wt%
(140« 0.05wt%~0. 1 5wt% 145 « 0.01wt%~0.6Wt% 14 . 0.1wt% ~3.0wt%[TI5E . 0.01wt%~0.1wt%
ML, 0.01wt%~0.1wt%[114H . 0.05wt%~0.3wt% 155 . 0.05wt%~0.3wt% 04k, 0.02wt%

0.07Wt%MEE . KT 0.2wt% Ik, ARKT 0.15wt% B IR i@ Gk =y, MUAGRERER.
2. IRAEBCFIER 1 Frd s P RS 4, B, BEFEAKT 0.01wt%/1)45
3. MRHEBCRIER 1 8% 2 B s R A S, b, BRI pTIR ) S n &
M 0.05Wt%~0.15wt%.
10 4, FRIEBCRIESR 1-3 PHE—TFTR R P R A4, Hd, B4R BT R
ETER 0.1wt%.
5. IRIEACRIEDR 1-4 R —TURTIR I Rl R 56 AR &4, o, BT B A TR 4K 1
JREEA (0.5~2): 1.
6+ IRIBACRIER 1-5 HE—TUFT IR I Rl R S AR &4, o, BT B A TR 4K 1
15 etk 1 1.
G, Holr, TR ERRRE

7. MRIERCFIE R 1-6 AT —TRETER A = e ) R ek
JE AR 58 2 N 150MP~180MPa. Hiifi sk A 300MP~350MPa. ZEMHIZER 10%~15%.

— Ak AR 1-7 AR — T R R R R R S e U, B, A
(1) $ZIRESEOHFREE. B 8. 85, 8. L. 15, B, 2K BAERE FUET

20 B R EREYIE] DUER IR
(2) XA TN (L, LAERS S K

(3) XTI IR AT IR, LAEAS 15 o ) T 3 AR et

o ARYEBURIEL SR 8 BT ik ()5 vk, Hod, S BB (2) i, B iR A I I iELE 2R 730°C~750°C
10, RIFRFESR 8 pridf Hik, Hp, B8 (3) W, IR E® L ZSH0EE: ik
VAR B IR IS N 690°C~710°C, BT F 140°C~160°C , HE B R N 2B EL 2 JE AL T 10kPa,

SRR RS 0.2-0.2-(0.2~0.4)m/s, RIS EE 2.5m/s~3.5m/s, =il & R E J1E

12.5MPa~13.7MPa, k& fessE /JH 12.5MPa~13.7MPa.
& E A AERURE SR 1-7 R —TRTIR A

25

[
A
5

11, — R E e, i, prdiitds &8
SRR R ARt & & R FIBCRIER 8-10 FE—T5UIT I () 75 V2] 2545 20 (0 van ot ) IS e A ek

30 4.
10
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11



PCT/CN2023/098373

WO 2024/159682

RGN AL 2 FOO AR50y

OG_NH (B

S

(%N g AL H
DIICHD_Ad + FLO AN 20

Date 2 Alig 2022
15.00kV
RS+ AL3ER _Daéz < ALEF‘E‘ZE;} “

14

Signal A=8E2

EHT.

=
7

A
¢

= F00KX
W 0 mm
A{B04°C

Mag
D

PRy

T o-ANBHTH

2

&

1/4

50}

S

-ARETH RS

D

i)

ko



WO 2024/159682 PCT/CN2023/098373

N Eaa

3

\
.

Mag= 10.00 KX Date :2 Aug 2022
WD ="7:8mm EHT = 15.00 KV Time :16:07:02

& 4

2/4



WO 2024/159682 PCT/CN2023/098373

350 e ——
ar JRARARIE b USRI o BRI 114

300 -

250 ~

{1 (%)

48 &
100 -

50

#Ho-l

G P S R
K5

350

o BB b PRIE o R 114

300

10

S H(%)

SRS B A G R

& 6

3/4



WO 2024/159682 PCT/CN2023/098373

350 ——
aFRMERE b-iREE o-idE 114
300
412
250 =1 —
4108
& 200 - o ¥
= 1% 5
o 150 :
Y 18
100 - 44
50 - 42
0 0

4/4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/098373

A.

CLASSIFICATION OF SUBJECT MATTER

C22C 21/04(2006.01)i; B22D 17/00(2006.01)i; C22C 1/03(2006.01)i

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

B.

FIELDS SEARCHED

IPC:C22C,B22D

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)

CNTXT, ENTXT, SIPOABS, DWPIL, CNKI: 854, i, Si, &, Mn, %, Cr, #5, Mg, £, 7n, ¥, V, H1, Mo, %, Zr, £, Ti,
#, Sr, ¥k, Fe, aluminum-silicon, alloy, silicon, manganese, chromium, magnesium, zinc, vanadium, molybdenum, zirconium,

titanium, strontium, iron, ferrum

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 116024467 A (TSINGHUA UNIVERSITY et al.) 28 April 2023 (2023-04-28) 1-12
claims 1-10

Y CN 115305392 A (TSINGHUA UNIVERSITY et al.) 08 November 2022 (2022-11-08) 1-12
description, paragraphs 31-45

Y CN 1737176 A (RHEINFELDEN ALUMINIUM GMBH) 22 February 2006 (2006-02-22) 1-12
description, page 5, line 10-page 6, line 5

Y CN 111455228 A (FAW FOUNDRY CO., LTD. et al.) 28 July 2020 (2020-07-28) 1-12
description, paragraphs 6-19

A CN 110079712 A (TSINGHUA UNIVERSITY et al.) 02 August 2019 (2019-08-02) 1-12
entire document

A US 2013269480 Al (XU CHANGQUAN et al.) 17 October 2013 (2013-10-17) 1-12
entire document

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

document cited by the applicant in the international application
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

wr

D&

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

21 September 2023

Date of mailing of the international search report

23 September 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/098373
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2014130637 A1 (NATIONAL CHUNG-SHAN INSTITUTE OF SCIENCE AND 1-12
TECHNOLOGY) 15 May 2014 (2014-05-15)
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/098373
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 116024467 A 28 April 2023 None
CN 115305392 A 08 November 2022 None
CN 1737176 A 22 February 2006 CA 2510545 Al 29 December 2005
CA 2510545 C 30 September 2014
BRPI 0502521 A 13 February 2007
BRPI 0502521 B1 11 August 2015
BRPI 0502521  BS 13 September 2016
KR 20060046361 A 17 May 2006
KR 101295458 Bl 09 August 2013
ES 2368923 T3 23 November 2011
NO 20053158 DO 28 June 2005
NO 20053158 L 30 December 2005
NO 339588 Bl 09 January 2017
JP 2006016693 A 19 January 2006
EP 1612286 A2 04 January 2006
EP 1612286 A3 30 May 2007
EP 1612286 Bl 13 July 2011
SI 1612286 Tl 28 October 2011
PL 1612286 T3 30 December 2011
DK 1612286 T3 24 October 2011
us 2006011321 Al 19 January 2006
uUs 7108042 B2 19 September 2006
MXPA 05006962 A 24 January 2006
AT 516379 T 15 July 2011
KR 20130023330 A 07 March 2013
KR 101490581  B1 05 February 2015
PT 1612286 E 19 September 2011
CN 111455228 A 28 July 2020 CN 111455228 B 09 November 2021
CN 110079712 A 02 August 2019 CN 110079712 B 10 November 2020
uUsS 2013269480 Al 17 October 2013 None
uUs 2014130637 Al 15 May 2014 None

Form PCT/ISA/210 (patent family annex) (July 2022)



E R ERS [ i
PCT/CN2023/098373

A ESIRbaES
€22C 21/04(2006.01)i; B22D 17/00(2006.01)1; €22C 1/03 (2006. 01)i

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

B. e FR U

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
IPC:(22C, B22D

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, ENTXT, SIPOABS, DWPI, CNK1:  4BRE& 4, &, Si, 44, Mn, %, Cr, £, Mg, #, Zn, #1, V, #, Mo, %%,
7r, &, Ti, #8, Sr, £k, Fe, aluminum-silicon, alloy, silicon, manganese, chromium, magnesium, zinc,
vanadium, molybdenum, zirconium, titanium, strontium, iron, ferrum

C. MK
% AU SIS, WER, JEYAELRTE 2 BRI sk
PX CN 116024467 A (M%) 20234E4H28H (2023 - 04 - 28) 1-12
B ER1-10
Y CN 115305392 A (e k5%) 20224E11 H8H (2022 - 11 - 08) 1-12
WA H31-458
Y CN 1737176 A CGEW #/RBIFE] GREAAT]) 20065£2H22H (2006 - 02 - 22) 1-12
1 IR P EES TSR 1047 - 506 T 55 54T
Y CN 111455228 A (—RHEBARAFSE) 20204E7H28H (2020 - 07 - 28) 1-12
{55619
A CN 110079712 A (e R%%) 20194E8H2H (2019 - 08 - 02) 1-12
&3
A US 2013269480 Al (HSU CHANG-CHUANZE) 2013#E10H17H (2013 -10-17) 1-12
&3
A US 2014130637 Al (CHUNG SHAN INST OF SCIENCE) 20144F5H15H (2014 - 05 - 15) 1-12
&3
[Nacssepprecms: b . TRBERIHE
x B SCrRRIR R ST ERE AL 2 A, S B, () T AR
“A7 AR RIFISE TR T A HAR — SRS S0 KO 23R R B i AT
“«pr B AZE B bR i TR B ER S “x” gi’vggﬁgﬂggéﬁﬁ%rﬁ%‘cﬁ, WEZRB IR AR
«pr e B bR E B RS REL G A AR HITE S B B A PIAEIZUIN SR BT o X
X N ! e \ wyr ERBIFASEEISOIE, %SISR — R T A A0
“L7 ATRERIORSEACEE R MR RSO, SR S B B T T AR A B TES NE
@g%@gmlﬁmﬁ%?141@%%@%%5@1@ ChiEL ik SRR e JATEBAN RS RIS, Bk
L H :
“«0n WRIKAT. (EF. MR TR ATFH L ‘& FRREARICH
wpr AT ST EIER B (R T BREER 4 S A i So
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20234E9 H21 H 202349 H23H
TSA/ CN¥ 4 F) FITHE 25 Hh ik TR R
o [ [ 5 R AU R
o b ST HEVE X B [ TAR Y R 65 100088 B
BG5S (+86) 010-62084762

PCT/1SA/210 3K (58271) (20224E7 1)



R 107
RFREBENNER PCT/CN2023,/098373
Forgedf 25 R S @%E/Ea) L F (E/A;E/Elﬁ)

CN 116024467 A 202344 H28H T

CN 115305392 A 2022411 A8H T

CN 1737176 A 200642 H22H CA 2510545 Al 2005412 H29H
CA 2510545 C 20149 H30H
BR- 0502521 20074£2 5 131
PI
BR- 0502521 Bl 20154E8 5 111
PI
BR- 0502521  BS 20164£9 5 13 H
PI
KR 20060046361 A 20065 H17H
KR 101295458 B1 20138 H9H
ES 2368923 T3 2011411 H23H
NO 20053158 DO 200546 5 28H
NO 20053158 L 2005412 A30H
NO 339588 B1 20171 H9H
JP 2006016693 A 200671 H19H
EP 1612286 A2 200641 H4H
EP 1612286 A3 200745 H30H
EP 1612286 B1 20117 H13H
ST 1612286 T1 2011410 H28H
PL 1612286 T3 2011412 H30H
DK 1612286 T3 2011410 H24H
us 2006011321 Al 200671 H19H
us 7108042 B2 200679 H19H
MXPA 05006962 A 200671 H24H
AT 516379 T 20117 H15H
KR 20130023330 A 20133 H7H
KR 101490581 B1 20152 A5 H
PT 1612286 E 2011F9 H19H

CN 111455228 A 202077 H28H CN 111455228 B 2021711 A9H

CN 110079712 A 20198 H2H CN 110079712 B 202011 H10H

us 2013269480 Al 2013F10H17H T

us 2014130637 Al 2014F5 H15H T

PCT/1SA/210 R (MIREFME) (20224E7H)




	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

