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(54) Title: METHOD AND DEVICE FOR CONTINUOUS THIN STRIP CASTING
G4 KA e R s s R E

(57) Abstract: Disclosed is a method for continuous thin
strip casting. Liquid steel is poured into a tundish (1) from
a ladle (10) through a long shroud (11) and is heated in the
tundish by external heat, so that the temperature of out-
flowing liquid steel remains constant. The tundish is a
single-flow tundish, the liquid steel flows under a damper
(2) arranged at one side in the tundish, then goes across a
first batfle dam (3), and enters into a steel channel (4) hav-
ing an induction heating function, the temperature of the li-
quid steel heated inductively is 30-50°C higher than that of
the liquid steel injected into the tundish, and then the
heated liquid steel flows out of an outlet arranged at the
other side of the tundish to a shroud (5) to be cast. Also
disclosed is a device for continuous thin strip casting. The
present application enables constant temperature pouring in
continuous thin strip casting, thus overcoming quality dif-
ferences between before and after the thin strip is rolled,
stabilizing the pull speed of the thin strip by means of the
constant temperature, and stabilizing conditions in the mol-
ten pool, thus reducing quality defects caused by speed
changes; the floating of contaminant materials in the liquid
steel is promoted, thus improving the quality of the cast
strip and reducing overheating in the ladle, reducing energy
consumption, improving the quality of the liquid steel, and
reducing loss of refractory materials; the formation of cold
steel on the surface of the molten pool at the initial stage of

casting is be reduced, so that the normal pouring petriod can be reached quickly.



WO 2014/047745 A1 WK 000D A00 000 O

—RE ARG T, KRR D D ARE o) dEAEFEE (1) F1, e R STy
HOWMAK I, 645 B iR AR K IR DR B A E o 1Z P IR o R R R, AWK B AP TE) L — A 4% 3
(2) T, I (30, AN ENINIAR I ETE (4) . LN AR IR L
B A AYE AR ZIRTE 30-50°C, INEVE BVAK AR B FPIE A — M b O EKE (5) #ETHE. 108
TP 7 — A e G R B . A RIG A S AR ORI B, SO BRSO R =R, HIRTEE
A AR T 0 hnl, (AR IR IUS BIRE R, AT B T3 AR T 518 A B R B s 8 AR
TR B, AT m A R, D KRBT, TR RERE, IR AT, I T4 45
Fs IR PRIEYIIE MR A AR, AR TR 2R E B



WO 2014/047745 PCT/CN2012/001312

L B
— R R T R E

BEAR G
AR REHEFIE, NG R - EREFFETIERRE.

HREA

LT8R, BEEERRANIESMEL T ENEHERNER, i
R EEAERIE ST —E AR BRIRMS% TR BEFEM L~ A,
BT LA RE A5 1 400 K E B e 4 A BRI RE N BB BB K 1 H AR

EHEFFERRZ —RNKEE SE RS B, ARS8
e T EEE AL 2-Smm % . HETHAERETNEA T ELRER BT E
FBHLOWUR . Bl B —BWHE —FE —REE AR EVREA
BT — A —HR. KAFELE KO, PRAEMERARKOBHA
T i (K ¥ 5 R AR S M 3R Y B B N, 2K 45 AR B AV B
W, BE SR, RERBEHETEEHTRARE, LTHEN, B
R, WHEEEHR.

W ESEEARHTREETARE. /0 BER. RIRERE. BRE
PR RS, EWEARREER N ENERXNTAAER AR, R
W RRAE R G ST W Ea EROR.

Hit#HES T EFERNEE: (1D TRV RENKLENFE
ALK VPN A 8% DA S AT 9L 25 B /N FLVE N UER 2 [6] ) S 2 R A B B 45 5
(2) PKKI R GES RS, KRN KK H I8 K B A
W, TENRAEBRENR.

KHANE

AR E W TFIRE—FEWERFETIELEER, TULREY
EHREREE, RRETEESWENREER, ERBET U E#T
friE, HEAE R RRARIRE, WD dTHEEREmSENRE
BRi. WA SRR ek EE, NTREFHRE; BORE

1



WO 2014/047745 PCT/CN2012/001312

KR, M reRe, RENBRE, AWM KOBRFE; 7T LR
DBEEVIHEERIANOTER, R THRESAZEEREY.

HEB ERER, ZRRPEBERTEE:

—MEHEFBETE, KBTS KKONKEEAZFEES, &
6] K A AR R A K, R HRMAKEEREEAEE. F
Al R A, ZKEPREN —NHEETRDT, Bl —%—
B, BEAN A N T A E T, RN N #UE B K R 1R B 1)
BENRERTA 30~50°C, M5 RM/KE B FRIES MK H ORH
2K AHATHRE.

B, BRIk 04N E — K DR s .

Frid B 7K D AN B R BN I AS BE B K O Eyw O MBEB A R E
ANBRMH O EBER 1/2~2/3,

X, ZBENm#AERPAKEET—HEZH/0, R5EFRES MK
H O R4

AR\ —FAHTHETESEBENDERE, HSER, PEERNKK
REREGAD., HE., F—80. KRS REHEAEE RS LT
FEHA, EENERERNEERTMEE, FRXTNEERNAERN
WM N #4288 o

B, MNFEEH OMBEFEE—F .

AT RIEADESEEZ MKEEAGTRIEAODSHOZMER
[ 1/2~2/3,

a0z RKEEATRGADEHOZEER
() 1/4~2/3,

Frd i SHEEZ AMEREANFEAEAND SIS Z R MERR
1/3~2/3,

B SE5REZAMNEREATRAEADSHEEZRMERB
1/4~1/2.

AR\ —FETEFEFETE, FKESTKRBEAZDEALF, F
)R A B8 oy SO K m#, R HERMNKEERFELERZ. T
A ECH B A, KON RAERTMAEMNRERS, MRSEEEE

2



WO 2014/047745 PCT/CN2012/001312

A#as, EXAmABEREREEIN, ATERREYNBEE, &
AMPSRTRAHE, VPFERHEIIE, WS i%EE R KT M, #
HBERNEAREIRETEHE 30~50 B E, 7K O5NEIR R BN
mPEE, FHEMNKREERGEHE 30~50 BLL L, XEEDY, T
HEB R AKMNK DA RS, A58 KN FURFRA E
H, MARRAEER ., 7EEH, SXEZ MBEMELE, /DT R &
KOS RN AR B TR, FRMKRFEEENTHE, NmsE
MEFEFKN EINERREEFMARET R RERE.

RN BES . KB, MM REEHR, REATHERENEE
HEE, ATLRERNBRRES, EREFEERNEY, S9KNEEH
WS, B3NV EIRE = A RN R T I B K

RN I RAES BB B KM BN IR Z A B R, 208, ST
FHERENPIREE, BRNMARRAZERINE, B RER IS FRg
NIEARKIEERI 30~50C, YR BHEESIBM G, TEE
AN R DR RW B EACKE, FHANKER RS HRERITERE; EF
EFRTRKNAE, $EAMASRTFREEPENER, HMEENKFITE
FERMEE, fH 43 IE % G AN K B B E AR B EE R — K F

KOMBES KD RIERFVAFE, EEBRELEF KA, EFE
R R K B RN KIR RS2 EE R 2~10C,

A% B B 2 R

1AE A A RE A LSS E S R v e, WU REHES
RERREZESR, H/MERRER IR e #w PR, FEABKRLE
BIFEE, M0 T3 B AR A 5 1A (4 R E A .

2 A AR E VAT AR MR R W P i Sk o) BV, TR E &
JRE;
3. FI A A perE HiET DA D KRB KB HEE, Nmmbaes, =5
MR R, DT B3R FE

4 BEZBETE, TUROREVABmETANOER, FFF
PN 2 IEH

SR IRBEE A, WY REWEFMN AT .

3



WO 2014/047745 PCT/CN2012/001312

B el 5 B

B 1 AR KR — S KSR B

Bl 2 2 A e B SE A b o (] B R G5 s R

Bl 3 A Rk B SEREB K DRSS nE R,

Bl 4 25 2 e B SE A b o TR R NI B A R s

FARSE 5 =

ZHE 1~-E 4, XXAR—FETEFEE R, SUKETKADMN
KEBFEAZPEA 1S, FEGARFBF A, ZPKEPEHER 1 —M
RIFEIE 2 T, B8 —F 83, #EA—wm BN TR IE 4,
28 IRV N Ja B AN K B3R BE A P R AN BF R IR F 30~50°C, s K
WARBETEG 1 Z—MMHEORBEKD 5 #ITHREE.

B, FridMkO 5 4R E —K O BN n#EE 6.

BTk (9 7K B 438 152 B AR 8% S 28 B B85 /K O B35 1 #R) R 5 4 o A 4
ABFH OREEER 1/2~2/3,

X, SRBENMAEHFKERT -8 7, KREATPHES—N
(Y O e s

KERAK—FHTHTEFHEENTRA, A 1 AKKEEFRE
AAND 101, 43 2. E— 3. BHEEIBEFEANEZHESE 100
KEEH O 102, #Hik 100 AxFERNMEENTHNEE 4, Bzl
PEIE 4 KRS A IR N INAES 8.

B—, WNFEEHO 101 KHESEHBRER—F M 7,

e ANOSHEZRPER B AFREAD5H O EE
BAMI2~23. EAEPRGHEOZEKES CAFRBAODSHOZ
FIEEES A 1 1/4~2/3 . PAIE S5 Z RIPFEE D AdiEaE AN O 5852 [
MIEEES B I 1/3~2/3. E—HEUEE5HEBMZENER E AP RIEADER
B2 BRIEEE B 1/4~1/2,

BERE 1058, FERE 10 MER, RBNKEEMHE 50~100
CHITHE, BERKEKAKD 11 BRKENT R 13, SUKETRYE 2.

4



WO 2014/047745 PCT/CN2012/001312

B 3 FWAZ N NS 8 BN IR AEE 4, o ERE A
B2 v YR 0T YL Ik AN K T S PR AR K AT R i

FERIH, BN m#EE S MIIRFEE/IIE, B EE 1 AKNKE
JERE 30~50°C, HAMEKD 5 /BB K DR INHAEE 6, T IF5EM
MinHGEEK O 5 MKIRE . XHEEFEABAKD 5 FARE 12
A A #BE FTIA 3 80~150°C o iR AN /K ZE Tl 3ok A7 L 2% /1N L B0 I 72 H o
DT RAEBLG RINLS, DUGSEIRRR FF % .

LM AKAWT B MAT AR O IR B X 12 Z (AN, SR 12 22 8] Bt
P KRB S 13, HEMm B3 BERE—e®ER, KOS5 KA
wOMEARS, MEIET A 1 NEMN NG 8 MIhE, FHR/KILR
IEH R R RATEE, KK DB NS 6 HYE.

AT KA R I, 3 BRI K B B A B S SR IR R N
A 8 ThE, LIEEIEPHERGEE. PKIENE 12 2 [k 4k
H, R, EEdIENFEERET 14, BLBIHESIHEINTE K
%4 15,

WHEFERARRZ 21 HEBEATFNIREARZ—, WNTTARIE. FR
LA EIEFFT AR, B2 Bt 575 B i K ) %E;
M EERARFEERAEHTEFIETRRETZHRE, 2KH
BETERRERRE, BERKER LREETEFRENTRESE, X
VHHY 3 ) R T SE L B s ARl



WO 2014/047745 PCT/CN2012/001312

R # & R #

I — MR R T, SR KA O AKEEAE D ad, &
AL R AN B I AT AR, (8 AR R AN AR R A
(e

2. WARIESR | FHR IR AL, BARIK B o IR — R R i,
I — S — P, W\ — R e A, R A
J 4K B B R L A RRR AR TE 30~50°C, S 1K
5 o R 57— (00 B 97 1 K AT e

3. WALRIESK 2 Rl mi e s vk, R, PrRmK s
BB — K DR,

4. WEFIESR 2 FOdrMaESEETE, LR, FHRRIK 04
B 58 £ R 71 S B K 13 £ B S o A A 0 0 T D
1/2~2/3,

5. WRCRIER 2 PRl g s ik, LR, SEMIHE K
BK R — 5 TR, RS B LS I O

6. — B THAE A EN T NA, MR, aa R KREE TR
AAD. P, S0, o A R S R % b
HC, R BRI S A, P A B B P
VER A, AR AERS. BB, W REE.

7. WRFIER 6 FrRi R THAESBEN TN, JSTE, xR
A3, H B 38 PP S — 28 M 3.

8. WIRFIZER 6 FrkMf THANESHEN TG, STLE, iy
e (A4 A\ 1 5 R 2 (B O BE S S0 R B O 5t O (RIS B 172~
2/3,

o, WALKIE R 6 Frkitifi T M EME e, LHELE, FdK
PSR AL O 2 B B R A DS O BB 1/4~
2/3

10. WARIE R 6 Fd o Tl EEEEN I, SER, Fdl
P48 5 i (] BEEE S4 o (A4 11 5 P35 2 (R BB S B 1/3~2/3.

1L ARIER 6 P Tl EESEN b e, TR, B8

6



WO 2014/047745 PCT/CN2012/001312

WMEHBRZ RRIBEEE BN D 5SS KRR 1/4~1/2.



WO 2014/047745 PCT/CN2012/001312

UL B E

10

/14

A1

1/3



WO 2014/047745 PCT/CN2012/001312

1\\ b /8
N u /]
| |
| | !
| | B ]
) ) \ma
| I._E_. 4 I\
I B C |
I i
& 2
S
d 14
F T—6
& 3

2/3



WO 2014/047745 PCT/CN2012/001312

K 4

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/001312

A. CLASSIFICATION OF SUBJECT MATTER

B22D 11/10 (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)

IPC: B22D 11

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

continuous, casting, tundish, heat, temperature, induction, coil

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

WPIL; EPODOC; CNPAT; CNKI: steel strip, continuous casting, steel ladle, constant temperature, electronmagnetic, steel, strip,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X JP2010-89153 A (NIPPON STEEL CORP.), 22 April 2010 (22.04.2010), see description, 1
paragraphs 19-36, and figures 1-10

A 2-11

A CN 201922007 U (SHANGHAI DONSERN METALLURGY ENGINEERING 1-11
TECHNOLOGY CO., LTD.), 10 August 2011 (10.08.2011), see the whole document

A CN 102009143 A (UNIVERSITY OF SCIENCE & TECHNOLOGY BEIJING), 13 April 1-11
2011 (13.04.2011), see the whole document

A CN 101637813 A (SHANDONG XINJIYUAN HEAVY INDUSTRY CO., LTD.), 03 1-11
February 2010 (03.02.2010), see the whole document

A EP 0726115 A1 (STAHL, V.A.), 14 August 1996 (14.08.1996), see the whole document 1-11

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  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)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“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
“X” 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
“Y” 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

20 June 2013 (20.06.2013)

Date of mailing of the international search report

04 July 2013 (04.07.2013)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
XU, Han

Telephone No.: (86-10) 62085424

Form PCT/ISA/210 (second sheet) (July 2009)




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2012/001312
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 102896285 A (BAOSTEEL GROUP CORP.), 30 January 2013 (30.01.2013), see claims 6-11

5-10

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2012/001312
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
JP2010-89153 A 22.04.2010 None
CN 201922007 U 10.08.2011 None
CN 102009143 A 13.04.2011 None
CN 101637813 A 03.02.2010 None
EP 0726115 Al 14.08.1996 CA 2169320 A 14.08.1996
JPH 08252666 A 01.10.1996
CN 1138507 A 25.12.1996
CN 102896285 A 30.01.2013 None

Form PCT/ISA/210 (patent family annex) (July 2009)



ERERRE

[ fr &5
PCT/CN2012/001312

A, EFEE

B22D 11/10 (2006.01) i
12 BR B B R /3 2R (IPCYBY A [6] I 22 FR B 282 70 300 TPC B #7028

B. W&

T 2R K PR B SCHR (b 1A 7 RAR G 73 2R5)
IPC: B22D 11

B AR R U A B B IR PR B SCHR LA AR PR 28 SR

WPLEPODOC;CNPAT;CNKI: R4, &4,

72 [ Pk 3R N & 0 - RR R R PR A Bk, AV R BB 23] CandfiEidD )
HEEAEE, PR, PEE, WA, I [EIE, R BN, £

F&l, steel, strip, continuous, casting, tundish, heat, temperature, induction, coil

C. X%
R A SISO, WER, FRIA GBI ARG IRCR) 3K

X JP2010-89153 A (NIPPON STEEL CORP) 22.04 H 2010 (22.04.2010) 1
Z WIS 19-36 B, HE 1-10 2-11

A CN201922007 U (LEAERE TEFABIRAF)10.8 H 2011 1-11

(10.08.2011) S W43

A CN102009143 A (AR EHEA%) 13.4 H 2011 (13.04.2011) S W40 1-11

A CN101637813 A (LW AR Fr&lnE THIRAH) 03.2 [ 2010 (03.02.2010) 1-11
Z WA

A EP0726115 A1 (VOEST ALPINE STAHL) 14.8 5 1996 (14.08.1996) 1-11
Z WA

X 4 e C RGBT

0 RO

* SISO IR R,

“A” ARSI T IR — RS rc

“E” AR H R e AT iR A

“L7 AT REXTPLSCAE SR R BE RIS, BOA I E I — T
SIS A H T 5| s P AR PR E 5]
MBS Cin AR

“O7 WROKATT M. BREBHATT AT

“P7 AT AT ERR EBE FEIE T PSR ML AN B SIS

“T” EHRIEHSIER BB A, SRIEAEI, EAT

PRI 2 B B R B AR R SO

X7 R RARRASCIE, BB SISO, A SRR

KA R A BA GE

“Y” FRAARRASCE, BinoUihE R 2 RIS

G &I HOZ P 45 S0 T A GUSEAN B 04 810 2 Wi,
ERGAHVR AR T RENE

“&” RS RIS

Brhs 28 5K B e A A 46
20.6 F 2013(20.06.2013)

(] oo R4 5 25 H S
04.7 J1 2013 (04.07.2013)

TSA/CN (342 #x FOHE 23k«
Rk Y NSE S IS [ B g B Ay S
H E b 5T HEE X & [T P 4K 6 5 100088

1EHS:  (86-10)62019451

ZAUE R
Yrig
HIEEE: (86-10) 62085424

PCT/ISA/210 (56 2 T) (2009 47 )




& fr 55
E R RIS PCT/CN2012/001312
C(8). XX
*x SIRSCME, DEER, TEMIAECE TR FHIR AR ZE 5k
E CN102896285 A (Z 4R r B IR A7) 30.1 H 2013 (30.01.2013) 6-11

Z WAHIEK 5-10

PCT/ISA/210 (2 2 TUELT) (2009 4E 7 A)




7 B
ﬂf;jgj g@% f:'; E EFIP?:?/CN2012/001312
RS VSLIEE: G AT
LRI
JP2010-89153 A 22.04.2010 i
CN201922007 U 10.08.2011 7c
CN102009143 A 13.04.2011 I
CN101637813 A 03.02.2010 n
EP0726115 Al 14.08.1996 CA2169320 A 14.08.1996
JPH08252666 A 01.10.1996
CN1138507 A 25.12.1996
CN102896285 A 30.01.2013 n

PCT/SA210 FR(RIIEERIH) (2009 4 7 A)




	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 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

