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Al XKFMEFELL Abstract

Diffusion Behavior of Alloying Elements
Heterogeneous Research in Composite Casting

Mold

Abstract

Stainless steel plate has a wide range of uses in the construction, transportation,
civil, industrial production and so on. However, due to internal stainless steel
containing chromium, nickel and other elements, and nickel makes the fluctuation in
the price of stainless steel volatile. The general trend from the point of view, the
stainless steel prices have been rising. In order to save costs and conserve resources,
through research, the majority of occasions in the composite plate can replace
stainless steel, and low prices. However, the international use of the explosion is
currently the major way of producing composite plate, a waste way of resources and
low product quality. At present, more advanced modes of production is the production
of continuous casting and rolling technology, but applies to the production of steel
sheet, needs for further basic research.

This paper is a basic research on composite plate made by continuous casting
and rolling production, mainly through water simulation model to observe and analyse
the composite steel production in the process of distribution of the concentration field,
and then on this basis to find a more appropriate production program. The basic
research for the actual production of steel sheet has a good guidance.

In this paper, Potassium permanganate solution through short outlet simulates
stainless steel solution in the composite plate,water through long outlet with partition
simulates carbon steel solution. When the potassium permanganate solution pass
through the mold at different gap,it will produce different phenomenon of the spread
of the concentrations. Using the digital devices to film the potassium permanganate
solution in the mold in different proliferation of crack,and then the results of its

processing and analysis, to be the best concentration of the experimental field



Rl XFMmEFEHL Abstract

distribution program, which is the appropriate composite steel production program.
That is, downward-sloping short outlet nozzle 15° , wide face mold spacing of
2.5mm from the partition of flow patterns around can be more permanent, sustainable,
stable and symmetrical spread of the phenomenon of potassium permanganate
solution, so the production of composite plate the process of outlet on the actual

settings for this.

Key word: composite plate; outlet; concentration; mold; proliferation
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F—E &t
11 FHEPREERRR

1.1.1 R AEWE~FERRE

tH R RGN AR B 1912 F R AL A EMES TH 80 ZEM
T E, BT AEREH RIS RAEE, EHEEERE, FE
RS A RGBSR — E 2R KBS

WRFAEE R RBHEE, AL 50 FREZEHRBRERE, 60 FR,
FEHRAHFOEN, RMKNRBEREREM, 70 EREHEHTIEN™R
BEEEETHAS—, H—HEFTR, 80 £RLK, THBXKHEMT
H(AESE) IARBNESBE THREN KR,

TBR R LR, RGBT EUGE 5. 8% KER, 5%
T RGRE L EERE, 1950-1995 ERIFHREN=REAE 10, T t
T 1440 J7 t, SEHERKEREEIA 6. 2%, HrP 1950 £-1970 4], FHF
1K TR BRIA 8. 2%, 1970 £EBUK, sk TR BEEH B218, AR ATTHE
R B 2 FRBSEA, BRENDEERKNGES, 1994 FHFAHH-E
% 1300 £75 t, M 12%, 1995 FEF=RIA 1570 7 t, #h0 13%, RE 1996
SERKAN 0. 5%, BNKTE, THRMEDFH 5%HMMMERE, | 2000 FiH 5
R BRI 1700 77 t UL, R AMEDERERAR AT HESLE Lrose
TR E 2010 FEH FAEMN=RIL 2500 77 t.

AR RGEEARENG LR EEP RN, X0, AFE T REER,
[BEERE MTENFBOBAA. Blln: 1996 FHARERZES, KHERFE
40 B, AANM 70 ERE 0% TR 25%, MEMLEEFRMBXEEAZ
15. 5% K F. HRFEEFENAFARMHRENH=ETHOME—H
OME) EEER, 1993 4K 2108. 9kg/a. HKEAA, EE. BXF. FE.
BE. SE. E£E, HRBENOANEREURMAISR, 1993 4 25. 4ke/

A, HUCOWER S 21, Tke/ A, 7 16.8kg/ A, BB 12. 4kg/ N\, EKH 9. 9ke/

A, 3:E9. 8kg/ N, £ 8. 3kg/ N\, LRI RIZEE & K Thg/ N, 2735 2. Thg/

A, MiRE{A 0. 96kg/ A

— - -1- e —



FAb X F M+ X 5% 4t

HAHEARENA G, HOEEERBANKH, MEOEFERERM
WA, ETHFTHEROREND, RHEHRABRERBEKR, 25 66
77 t/a, Wit BIAMER, 4 F FERALLER, FEMH FEEZ 900 F t-1000
T te WHAERALRKHERE, HATHE 19%EEERK, FitE4att
S, W NILZE A E 160 75 ¢ BA05) 300 77 ¢ 265 . 72 B AUBTIAERO REB 4R h,
R Cr-Ni Ry 10%, TS K& BEh Cr RRBERLA L 30%. HEEN
Cr RAFERET KNAEH, #—5RE Cr-Ni ZRGHAMER, Fit3) 2000
SRS Cr-Ni &M Cr RGN, FHEE N 50%,

P E N AT B WAL MEPS T 2005 SELERABN= ¥ EFAZE 2530
Tty K 3.7%, MEHIME. EidE0 1 ER, REEFABENTHE
SHRMNSF, HFBEEMKERFENENTH. HAREHRPLERT
SEUFERE, ERNENTBIEE 4007 t £46. PEEBE RGNS
B EF. BEAERRENERK, BSHHE=BEHNIAT] 250 5 t. B,
EIEMEENER-B K, Bt 3 AREH=&% 285 7 t. 2005 EHER
BN BERE 30 5 t, FIHFBEERNAERE 2004 K FH,

112 HRTF R IAHRIER

S B T FURT (CRU) BOE R RARE U, 2008 LR EREAARNER-B AL
RHBEE KR EL, ROAEBREERSE . LHELRFFHBE
LEHIFHTEM 633 HMEAZE, NP 4 SEFFHBEFE 718 Hit, HE
SER—FRB—PEAZE 171 W, 455 2 SRR 792 ik, BR
5 F—EFBHLTA T .

ERERKE, BiEERILAGATHLILA AURTE R SRR BRANE
HAFFREHTRR, ERALTENERTIHE KL ENHATEEFREH.
BB T 47 00 3K B R W 18 0 A B O R e PR (R K 7, T B E R B4R N T
R LEFNBE TR, EXHELT, EEHHTHNEN S dREEL -
o

TR A FR T A R R LAKR R BN RS . SR E RN T R
B, T EZ R R T Bk ERIERETREYN, WAtk epEs
ZHMARBT R, NERH PR FRADR, AT RS K.
Wt EMERS B RLET X, o, BF—XBEEEERINTH® G

— —g -



AERFRAEFEAL F—F 4k

At RN P R B A, TR R R, HARWR L — A
[k —F.

M2 T, THABRTZHA AL, TERRETHHERER, mHAE
e, THERRWEE, HRETENERK. F55 R WAL T ER
R, WIAETEXHRAENHE, TERRESERRKMR/MERBX LS
ML RN BERER U REAEK. MEAE, B TEFNETANSER
KF, ERFEERENEFEH A RESTFENRR LA E A TR 2R W™
B, BFxHER, PHREREA RSEE—SERLUREMNE, BHTR
RFRESBALERR KRR, TERES 2 FEITRERNE.

BT HFEMBAZS, EMEERENTHEERE. & TRMBMEIR
W, BESANET FRTAKATREET 304 ZAHAERERHEN
. TAmTARCERAEE, SENEA#OTERMHRIFET LK,

1RIE CRU BIAT 5463, 2008 4E LR EATRAEM Rit B 7= 81k 1563. 2 7,
bR 1%, ERRTHFEFRERBKISL, tHRALEEEEFER
X R T ERETM. 5%, FR=EY 456.1 70, FEHEH 0.5%.
Hep, WAHIR LT 2.3%% 87.4 HM; 352 B3t 6.9%%F 57.3 F; HETH
5. 6%% 15 Jilli; E Tt 5. 4%%F 85.8 Ji; AR T 7.4%% 86.9 JiM;
PEHET T H& 2. 3% 60.8 Flli; Hidt L7t 1. 8% 35.2 imli; HETM 4.2%%
20.9 JiHi; FERKEEEFMEF 0.2%% 6.9 M. Hk, KEKFEHA 1.5,
TBE 1. 4%; BN 12.7 A, 5RERYHT: £EN 119.3 7, TH
2.9%; EFEN 25wk, b7t 3.1%; FidEd 32.5 Fimt, TR 13.7%. 54k L
BT HFERIIE 916.3 0, FHEF 2. 7%, Ha, PEIE417.2 70, £
F10.7%; FAAN 197.5 Fm, TR 4.2% ; $HEN 103.6 i, T 7.5%;
hE&E N 78.6 M, T 10%.

G RELE Bk, 2008 4 L RAET T it RAEMAEIA 1131.9 7, R
FRE 2. 1%, Hrh B CARBRRE R 891. 3 M, HAHFHAFERB=ERN
b2k 78. 1%, WEERY L 2.2 AES A, T LEELREKAREN R
% 1185 Jit, BT GABMMEmBILERY 75.8% , AL EA L4aNEDIR.

S AMRYE CRU B8, 2007 £E 75 J tht FAFTRAN B 7= B A& 4977. 4 Ji T, B 2006
ETMT.2%. 2L, 548/ 8} 4881.8 i, T 7.5%. TEAHE: XE
830.8 JiMi, FME T%; HA< 1141.2 i, BIFF 25.2%; fEE 1371.4 i, L
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F—% 4#

Ft2.5%; kM 224.4 7, T 3.5%; BAF 560.9 Kok, LF1.9%; KH
T7.9 Jilk, EFF 3. 7%; Fidh 292 Jimk, Lt 2. 3%; BEHEF 193 Fiti, bFt 2. 6%;
ELRIIF A5 AR 4R 240.3 W, EFF 1. 4%.

T 2007 7575 7 T AN B BN S 7= B 95. 6 M, L 2006 1K
10.3%. X, RETAMMNEENA=EN 1.6 T, TH3.7% HATA
WEBA 12.7 M, L 7.6%, HEREMA 1.5 50, BEFE0.4%; HEE
WERR 10 M, LF12.5%; EEAHZER 53.3 FMli; EXFIAHFEY
2.TT0E, EF7.6%; HEAEHTZER 1700 M, RIF 58.8%; Bl ASHF=EY
13.6 i, bFA5.9%M, % 1. 1°M% 1. 2BV 4 B T H R & MR REMN

M & EHE K REN&,
F 11 HAZE BRK) FEN~BLH T
Table 1.1 World countries (regions) of stainless steel production statistics 10,000 tons
KX 1985 1990 1995 1997 1998 1999 2000 2001
H& 263.8 313 392.5 394.2 344.7 3379 378.1 | 3628
%E 1527 185.1 205.5 216.1 200.9 220 230 240
EHE 80.8 114.6 149 148.1 147.9 150 158 160
&E 2 36 70.4 113 123 135 148 148
FTEES 32 15 49.8 81.4 97.1 113 129 139
=H 56 79.7 98 100.6 105.9 111.5 120 127
BEAA 50.9 574 101.7 102.5 109.6 112 122 125
[ifi% 27.1 46.1 76.5 96 101.2 110 115 115
Bij 43.5 47.1 61.8 72.4 74.6 71 82 90
LLA B 15.1 372 62.2 62.5 64.8 70 73 76
%= 17.6 226 43.1 543 5715 60 64 65
xKE 283 38.8 54.8 553 45 48 55 56
LEE 9.9 11.9 26 439 43 43 54 55
LR 8=n7s 791.5 1067.5 | 14979 | 16357 | 17114 | 17114 | 1861.1 | 1896.8
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# 12 A% ERRENERELT Jimg

Table 1.2 Austenitic stainless steel production and statistics around the world 10,000 tons

[ 2K/ X B xH [i:8 HER | #HHFEW
Fh
1989 2245 124.7 328.8 83 761
1990 2303 - 138.8 354 101 824.1
1991 238 124.5 340.1 117.2 819.8
1992 220 129.4 3659 123.8 839.1
1993 227.5 119.5 395.5 137 879.5
1994 2425 120.1 465.3 168.2 996.1
1995 279.5 137.8 5153 213.9 1146.5
1996 272.7 126 4824 248.8 1129.9
1997 283.8 141.8 550.6 2834 1259.6
1998 246.8 127 566.6 302.4 1242.8
1999 235.2 136.4 597.3 340.3 1309.2
2000 Tt 257.1 144.9 643.2 3814 1426.6
2001 T 239.8 151.2 664.1 394 1449.1

1.13 FETRHHNETSAR

KREM LA 50 ERMFHEFREN, BPRE, ERAELMEIKE
—HHEREE. £ EMENTER, FERMESR—EE 247 t LT,
HARRIE, 704 tHRORER L BRESEIRE 2000 FMAR. M5 R
B4 TS EEEKTEIMLEERE, BEREEMERIT 30 t, RERES
R, BB EE LS, SR 15%. SLNREBAKF
B, Ry RESEMEERK. YRAEFRDNMTSE, BEAEGES
FE, EET, YHERNEERERNT KA 20 &K, Hb 1 KEARK
SRR TR AR R NN 3 (BN BKIIRIMAE 10 £77 1), EBEAE
IREAG. PR ERET . SRR RIS, BT KA
1, HAARRKARBENE 70%~75% HRKERREN G 25%~30%, HH
HMEBAE 50%, HTIEHABREEE, RNENKEEHRMEILY 65%%

———— 5 - —




A K FME S48 F—% 4t

Ho 1995, 1996 FI4E, REDEMMF=RAFHHN 28.03 Ht M22.04 Fit, H#HE
IR 65 J7 t K174 )i to BB ZAUSHIN 43%F1 30%.1997 EERFEH M =& 19.68
Jit, RMHRE 68.82 /1 t, BAEN 28.60%, B0 R B H e i
BORBKERERD. TEN=RF, KEHEFRERE REHFENRY
NEAM BEE 50%, TULHRHEEERL 60%~65%. H4h, 4 REMRBHE
PR, BWAEERE, SNMRHREFEETRE SR L T,

ANERETRENF P, BREYERERAR, DRARS, HEEKNH

BRAE, o+y BYHFITEHAREHERBEEE RG> 847, BEZETL

BAFRNMS, HHAY 82 BTEINGKRS, M. 34 18-8 BK
KARNERNERE RS EBEK= RIS 2%~3%), BREML 90%EH. 7
FERB TR T, B 1 mm UTFRREMMR, 9 Er-E, LHEE
B/ RRBERIRENE, AR 2D BB R YL /S 5 85 56) M 2B(AL B
MUCEBAE)= M, HRGBRELTRLERTRBA). WAIRHEL). BEE
BB RE M ABRIRTELIR)Z M.

2000 LG, FENEN-BAERRFLLELBBKONBT, F4E
HEIEK, 2000 £E~2005 E2 KT 286 T t, 6 FEREIBIGE 6 4%, 2005 &
EAEHHMN=R 316 7 t, i LEMMT79.6 Ht, #K33.7%, MLEHAE .
—AEENERRBERWLCHITIEMER, M 2000 EH) 90%ZE 4 BEF] 2005 4K
72.8%,

EJVEREANENF LK BB, REER T8 M 1998 4E1 20 £ T
WA ] 2005 S 370 M, FEKRKIEE T 30%. 2005 F2ELFFEFRE
W 370 T3, M 445 i, 5 2004 SEARELANINK 21%, GAMEK 25%. %E
AT, RENAER=RBEGHRE M KNALHN— 3874 56 7,
AR 20 AR 92 G, LAN—) 87 36 Tk E) 56 M, g
GRERER, XRNMERRNERELZEETRHREBITSRIE. 2005 F4
Bl OAEM 305 TG, R 2004 FEAIHAEIEOE 22 M, HAPwRe S
21 J3 0 OANEARAE 40.9 7, F0 2004 SEMIELHS N 7 o, ZENRESM,
NEBEFRMERT, 2005 ERENHHELE 590 HHES, FULHM
EFRERERE, REYERIURAFIENTURLRENER, SR HR
BITJUEER—ERFHAE—. NBHEWE, HOK 305 MNP 4
289 J1E, o 93%, EF=NH AR A G B 63%A& A, FrLMRE IR R



ARFALFERL F—F 4

WA EERH,
12 ERMIREFEAK

B T B RN KRR, ST MR E R R, £
B R DHER T TV ARARRRENEE, RAZHRITL N TREE
BHGENERESEERRARERFEOME, WREEESR LBE—ER
HISTRYE AR OB SRR S 5 AR OAE R, RT3 A8 2SR SLRE B SR 2E o
EXHERT, BT E48KR. E40RAARESRBMERIARENNRE

DL R 2 TR, B R iR . FLLRIE. PUR . RS Re. .
PSRN EK.

B EMRETEIR BEET 1860 EFHH. TIRERM 20t 60 FHF
FOAFT BT RA R, 1968 FEREEM HAESRASTELIRIEETATE
RER T ENE—ENEREAR. EENRR AL RRRK &RIET
BRI THE T EEATIRN, 5R—&RBATML, 2 aBRIHEEREN
BERESARE S THHSBATE LS, TURBE—SRFAEFHY
B, R, KATERRME, BERE, BEAMNSRMEATIL
Bt . BRE SR T EMATEaBEE G, RERTRHE. 2
ST RIAGEE R ERERE . RS CEENE— T EELFIEN B

1.2.1 B#EALEIE

BB SEN S RELE A, AHLEARURETHHE S,
1.2.1.1 #ELEEE

P ESERBEAMAEMES, ARGE BLALEREENTE.
HEMREANBHERT, FEAHMEENERERES, ANB2—ENE
WRER~F. BELATIAMARE L 3 mm BRSALE, KB R EKER
EHEAEL, PEATBEPIAEERLA 10um KELE. WER Ti, BRERTK
S, A T RRKE, EREEERANKLE. BinxesRiFEs
Myt EEBs,, SRR, ARTTERRRK.
1.2.1.2 AELEEH#

20 42 50 AL, EEEATFHMILHIR, MIHRE T “RELEHLH

- - 7 —
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RE+THOBK” W=PHAEFTE. AR ANNEEREREBER, —RE
K2 60% ~70%, EEAMETEAILEBNLZESR, HEIF-EETF44E
ke, BEEYRBK, B2, AEESEERRBERR, XHHIELE
THAB LRI, WALERITHER, s, ErEmaE, &
A RHEE,
1213 EZ5HE &%
HTARSFEBREBHE—BEMUE. MERRREE MM, XARA™
EMRSERNSE. 1953 ERBKERTHTESHH0RK, BEEE.
FE. HEFHRSEHR. EFHLHEEINEFTHLNAILHELR.
REPREFAER: FEAESAMIERTRREAY. By, FELRS
FREMATHE AN TS RBEBES, Bl RELER ISR 5 A AR A
BrnkE REZTHEBDTRSOER, TREBENEBET. B4
R#EW. Mo. Nb. TaBHELBATELTR, ERAERIME. X7
REHLIINE, BRI THEABMEER, T TRRRMEESEE S VHY
IR MEHARNFEZENREEREAE107~10"Torr HITEH T A et
B, ERIZENEZERERRNER. EEPAEESLEONEEES
AR REEFREFHHERERANEBE, FYREAREERSE. B
EUROETRAEEEES . CRAEEZHAS B, EENMAERE
RETELEM, F—ENBHEE. FEELNRERE—ENTEEE—EN
HEE.

122 BHEHESZ

HEEREME TN R . KEAFEER: BHLERS RO ET
A FIBRATK O IR\ G 8 38, 70 45 B 88 0 F 3 ek PR, 1 P ZE AR L
HIie SR T E 5 KPR, 0% T MR A, B PRI~ RAE,
REHRANERIESE RBBEI D L. FHRES. Bt RRANER, L
HE5 1 O SR AR A IR IS Z o T St R P T R AR T A 0,
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1.3 EFRIERMRABIENX
1.3.1 EREKE

H MR REH AR TR A MIRELE. M BAEFNTEZ
—. BEOERREEANROARRS (SREMTER 2B, BRLT
B, MERERS. tit, RATTURAE-AEEBZNIKKD LER
DORRAR 9 77 = T R BRI, LAPE RSP R AR R R BB R & o

F—AMG R BN KEKDBEAS RBRFHLUE, 2 HREMIERNSR
%, X—HELENARERPBIRIE. HERESRBAFUNERGERE
ik, FHARRBRARKEGEREZL. FLRAREH T ARKLFERE
FIRMAAETR, KRS RBAREARTHRES.

132 ARHBREX

A FE R BT WELRINUK 04 R HYEER, EHARKDHHERN
FOE, SRR FAEAK O ILE R , SROREEAI B 45 5 8% 9 1K P A A U
YR P 43 A 0 L T R BE A BB T 0 R o LAk JE TR 0 45 2 K
AR E BRI LR RR ISR, bR A MR LRt
BL SR MKSE.

14 XENGE

AEEL N F R BRERITINRBER, B EEMRET KRN
BB, £ APR AR, BT B AT ERR LRI 6T AR e R
S EMTEOE, EBuERR LR T AARMKE. AR






A RFHREFEBL =% RHBFHAK

BT EHEREA
2.1 R FTERIBEREA
2.1.1 ¥k

RERTE R R BR RSB T K RBUK T F A — L0 LK
BT, fRIXESM MR T AL ERBEI A A — R D, AT LB L
BISMIRL F B RN RARES), W EFHRSIASBRER. X, A
85T B MRS X R BUK R B s R AT EBAEE, RRAER
¥ E BB ERRRNENE S R RRESENRIERE ZX B R
RERH BRI AR EERENEREENERETR.

BT, SMRER TRz EREARMAT R, FHEMEFEELE
BARMGE, EEREERBNZHBRSLRHWEEA, HlapTEGNES
R (PIV), BEBSFAMERAR (LIF) BHRNSBRAENZFUEERE
S R RANE NI B X B R AR AR R R LR ERRLT
WE BREA N RS

212 RERFREHETEANEHAE

HARERFRE B RBAR BT A FRASKR Ok FRER
EMERGRRG. ANEERTERERRSNR, WA E. iR
FRMRE. SR OHRE, HNRER TR R EM LR TR0 ER
W, %k BRBARREEN RER T AT LM REER . PUBEEREE
A7, RIS ERSIAR & E & OTEITTE.

TRER T BRRA R FRYAES HBARERT SRR TRSE
TRERRLT o

(1) BEARERT

KRB T R N E SRR TR EA N . B BER RS R EE
FR MR A/ NERS . XM BRI HEE H IR E MR 1O A o ZEMF
o 3R F O AR R T B R R o

(2) BARERT

-10-



A KFMEFEHL FoF AHITFHAK

KRBT H FRRBUK S R BR . L EXRAKRP R ELE
AER. BEKNTREYREERBOFD, CHOHLEMSERULERAKMAR,
XHFHPFEERM, EXPRZT 8, FrlEKRERPEE 42 K5
Fo B5b, SRR R TSR o T BoRiE NG & Mg, FlE
RSB REAR P BER SR,

AW RSB R IR B R B T B A B R EMATR R
£, WEREILLHKN potassium permanganate, AN EBE, HFRHE
KMnO,, H4F8A 158.04, B 2.703 /L HEXK. BT 240°CHHH#E,
HWTK. Pl . ERENLRTFRERPRETKHOEERE, B
BARFERR, WRHEEANELE, HTUNNER, FURESELRY
BIERE.

(3) AEREHF

EXPRERANSSIEYRENEETRMTENERNE, BTENER
Ay FrUER AR P AURB ML, TAEEH RSN, X, MFEE
FRONERHWE, EEERE—FH+2EBEHIRER. F—FEKTE
RESRE RGN FRZSNE, ERASEKFTBAALATERX LM MIER
. ERRTRASBSIERTFERAASH.

22 LB REAR
2.2.1 #hA

RO DRBA LR RN TG PR EET S, XS5 R AR
BOEFERE R B, BRSSO RAME —EE THES, MR %ANHR
R AR B LB . XS R AR T AT Rtk

222 &R REARMNE

(D RS BRZFBEHER

(2) FERBHAZRKER

(3) RELERBALZE N

I B M 1) BE T — 22 U BK A T3 B R R M UH B R R 2 R A 2
FIRRRRE T ERNGER, ARLEBNE MRS EHRGERGET £/, [




Atk FME+FEHL F-% AHRFHA

b — SRR L R P EH R T LR

W5, BEESBERER. WLERHA. BEATRERER, &R
BRHARE KR BREAR. BT XEHAERRIFEANA, FUAEH
A AAN, ‘

23 RBETHEAH LR

F— A ETEAE W T A:

() 5itENES, NAENHBITA;

(2) REMRHPRERE B

(3) BHIRFR. i MIAHHEHEGERI)6E;

(@) UBaEISER, LIRS RS EERMEEE.

H i REHH — RS EREA—E BURS Er AT RIIAEHRE
BT RARIE (PIV) FIEOLE SR (LIF) WEEREAR. B PIV B2
LR, LIF e Rb B .

M EAMEENHER DS B BRK K EEH M R3) ErBoRE : AT BN
EHA (PIV). BOEBESFAERA (LIF). 28REMNEETHER. BObE
AR (LUM). E2EHHA. #inTH BN EGLEEAME TR ER
HMERARE.

24 KBING

EENBT FERTFRERE EREA. Pl BEREANAZI BREAK
FRE, HHAELER EAH T ALRERANMRE) B EARMAGRENH
®, W TEMAASRREM. TRIRKE.

-12-






A KFMEFELL B=% RAKOLLBRNKESARE

¥=F WKOBRFAKESHIR

3.1 Bk

L ERRBEREF, ERBIRE—NKD, ZRKKOTFERR
RARBARS, EREERMHRERES MG ABNER. £LRN TRUR
SMRMER LT, EERBRBRE THRKEARKKD. EKRRR
BRBRTF, BEAREKAK DRSBTS, P hEr=
FRMBRAEKER LR T RARERNRY, BT KOTABRER, FiA
BB MBS B R AR AR RBARKE S AL, AT REEHZKRER. R
RUERBINT — L M7 H R 45 3 3% W IR B I A At O

32 SWEMNEA
3.2.1 SRIB/MNA

EBA LRI AR RHEEEE S RRORKE A KRERER
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Figure 3.1 Schematic diagram of water tank
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(2) KHEERYE. ERKHSEKOMKEEREKEN 1347mm, EEKE
SKAKPEKEEREKE N 1397mm,

B 3.2 KEERERRE
Figure 3.2 Schematic diagram of water tank connecting pipe
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Figure 3.3 Schematic diagram of basic size mold
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B 3.4 4ERHKE
Figure 3.4 Mold drain
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Figure 3.5 Schematic diagram of mold outlet
(6) WTFE: MTHARKERERHANALTNRE.
(7) W EHRAXRERERIEE, METFRNLRAR. FLRRXAN
FeA A 900ml HIFER
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F;;xre 3.6 Schematic beaker
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Figure 3.7 Schematic diagram of foam
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Figure 3.8 Schematic diagram of potassium permanganate
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Figure 3.9 Schematic diagram of potassium chloride
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Figure 3.10 Experimental setup
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Fig.3.11 The scheme of continuous casting process for clad steel slabs
1—upper pool 2—lower pool 3—magnetic field 4—mold
5—solidified shell 2 6—solidified shell ~7—inner layer 8—outer layer
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Figure 3.12 Phenomena of t=3s Figure 3.13 Phenomena of t=5s
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Figure 3.16 Phenomena of t=17s
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Figure 3.18 Phenomena of t=25s
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Figure 3.17 Phenomena of t=21s
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Figure 3.19 Phenomena of t=28s
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Figure 3.20 Phenomena of t=32s Figure 3.21 Phenomena of t=35s
BN, ZMNRSAEA TS, BRGNS H ARG,
BT AR Py B R, KATE3Ss LG, MBIRSRTHER
B, BAERTEENKNEAZINRS . Fl, ERALRTFRIAENEE
t=60s LA NI 1L . SEERPAALRMEHEA T 055 WAHE), UE—PUE
TEEMRA TR E T BN .

B AR LI IR FE T B A LART I SRR LE, FTCURIL, WREY HE
BMF—MAE R T RpMTRsIRE, SRERGLRRYIEH.
() FAOHORATHS, KKOHOARERT BZALR)

HoATRAE—ATRISBHER. EE-AERERG, RAEREK
CKEIRTT, KK OMIRITITIF, Wits R hBaanmamemn,
HTEMER MY, THEKAKDENBBE R T R, EEAXKMIKHE
BB WL RS B8, ZEMVES: ST AR, BEREKAKDEHEH
& LEMARBE, EEETROEREM.

B ALRNARMBFIR. L ORERAE BRI R HNEE, KR
PRRLAL A R E BN AR T 3D o

-73.




R X FMEFEH L

]
@ 1t g

PN

oo SR 5 A, iy |

i

T SR N
RSN

RN

N

by

2y
(27 7
v 7
W

3.22 t=1s HHIHEZ & 323 t=1.5s ML

Figure 3.22 Phenomena of t=1s Figure 3.23 Phenomena of t=1.5s
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Figure 3.36 Phenomena of t=40s
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Figure 3.37 Phenomena of t=1s
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Figure 3.39 Phenomena of t=3s
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Figure 3.38 Phenomena of t=2s
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Figure 3.41 Phenomena of t=4s Figure 3.41 Phenomena of t=4.5s
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Figure 3.51 Phenomena of t=13s
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Figure 3.52 Phenomena of t=16s
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Figure 3.59 Phenomena of t=33s
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Figure 3.66 outlet hole
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Table 3.1 Inclusion of the possibility of calculating the value of float

* # L "

i g Lt 7 2R 4 A X 8 $ A X0 - - ]
Am cm/s Pe? =0.1682 Pe =0,665 Petmi,088
50 0.07 0.05 0.69 0,61
100 0.25 0,08 0,85 0.85
200 0.81 0,38 0.9 0.78
250 1.17 1,00 1.18 0.87
300 1.53 2.02 0.68 0.48
00 2.34 24.97 2,38 1,35
500 . 3.2 765 4,80 1.93
1000 2.56 4x10° 4,26
2000 15.11 $8.5x10? 5.63
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Figure 3.67 the relationship between the possibility of floating and the size of floating
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Figure 4.1 Schematic diagram of wall turbulence of mold narrow face
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Figure 4.2 Turbulence in cartesian coordinate system
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Figure 4.3 Location and spread of the concentration curve
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Figure 4.4 Experimental observation of the the spread of concentration
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