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Theme 1. Metallurgical Kinetics of Iron and Steel-
making
1. Magnesium Addition to Liquid Steel and Its
Beneficial Effects
by T. El GamMmAL and M. KrokEr (Technical
University of Aachen)
2 . Kinetics of Oxidation of Manganese in Liquid
Iron by Oxidizing Slag
by N. Sminozaki, K. Mor1, and Y. Kawail
(Kyushu University)
3. Mechanism of Desulphurisation of Steel by
Means of Slag during Injection of Argon with/
without Desulphurising Agents
by R. BrRupEr*, H. RicHTER**, and E. ScHuLz*
(*Thyssen Niederrhein AG, Huitten- und
Walzwerke, Oberhausen and **Thyssen AG,
Duisburg)
4 . Rate of Hydrogen Desorption from Liquid
Iron Alloys
by §. Ban-va, K. Mory, and Y. TanaBe (Tohoku
University)
5. Effects of the Stirring by Gas Blowing on the
Metallurgical Reactions
by §. Sucrura, K. Yamano, S. Havakawa, and
N. Demukar (Daido Steel Co., Ltd.)
Theme 2. Basic Principles of Solidification of Steel
with Special Regard to Continuous Casting

1) Reoxidation and cleanness in connection with

properties of steel
6. Formation of Oxide Inclusions in Solidifying
Fe-Mn-O Melts
by E. ScHURMANN and N. BANNENBERG (Tech-
nical University of Clausthal)
7 . Formation Mechanism of Dendritic Inclusions
in Iron and Iron-Nickel Alloys Deoxidized with
Silicon
by N. Aritomi and K. Gunjt (National Research
Institute for Metals)
8. Reoxidation and Oxide-Morphology in Con-
tinuous Casting of Slabs
by H. -U. LinpEnBErRG and H. VorRwERK (Krupp
Stahl AG, Bochum)
9. Equilibrium Distribution Coefficients Measur-
ed by a Stationary Interface Method and Micro-
segregation of Fe-Cr-C Alloys
by T. Umepa, Y. KmMura, M. Suzuky, and 7.
OgaTta (The University of Tokyo)
10. Formation and Sedimentation of Globulites in
Continuous Casting by K. WUNNENBERG and H.

Jacosr(Mannesmann Research Institute, Duisburg)

11 4 13 g

Theme 2-(2). Electromagnetic stirring and formation

of equiazed crystal zone
11. Mathematical Models for Electromagnetic Stir-
ring in Continuous Casting
by K. -H. Tacke, M. DuBkg, and K. SCHWERDT
FEGER (Technical University of Clausthal)

12. Theoretical Analysis and Model Experiments
on Electro-magnetic Stirring in Continuous Casting
by S. Asar and I. MucHr (Nagoya University)
13. Improving Qualities Cast
Blooms and Slabs by Electromagnetic Stirring

(EMS) :
by Y. Ujne, H. MAEDE, Y. IToH, and K. TasHIrRO
(Nippon Steel Corp.)

of Continuously

14. Electromagnetic Stirring on Continuously Cast
Slabs and Billets
by T. SHrarwa, Y. Sucrrani, M Mizurant, §.
KosavasHi, S. IsaiMura, and H. Tomono (Sum-
itomo Metal Industries, Ltd.)
15. The Improvement of the Internal Quality of
Continuous Casting Billet and Bloom by Electro
Magnetic Stirring
by K. Narrra, T. Mori, and K. Avata (Kobe
Steel Ltd.)
16. On Refining of the Solidification Structure of
Continuously Cast 18% Cr Stainless Steel Slab by

— 175 —



2746 & & W

5 67 4 (1981) 16%

Electromagnetic Stirring
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F. Hosar and Y. MuraNnaka (Nisshin Steel Co.,
Ltd.)
Theme 2-(3). Segregation
17. A Contribution to the Problem of Macroseg-
regation in Continuously Cast Steel Slabs
by P. StaprLEr (Béhler AG, Disseldorf), X.
Hacen, P. HamMmErscuMmip (Krupp Stahl AG,
Rheinhausen) and K. SCHWERDTFEGER (Technical
University of Clausthal)
18, Improving Cast Structure and Centerline Seg-
regation of Slabs by Adding Steel Strip into
Continuous Casting Mold
by §. Itovyama, Y. Hasu, T. Emi, K. SorRIMACHTI,
M. Karo, and H. Kojma (Kawasaki Steel
Corp.)
Theme 2-(4). Secondary cooling and properties of
the frozen shell
19. Mechanical Behaviour of Steel under Conti-
nuous Casting Conditions
by F. Oeters, H. -C. DrOMER, J. -U. FiscHER
and J. FrROBER (Technical University of Berlin)
20. Phenomena Associated with Sound Shell Forma-
tion in Continuous Casting Mould
by 7. Kiracawa and M. IsHicro(Nippon Kokan
K. K.)
21. Heat Exchange between Strands and Guide
Rollers in the Secondary Cooling Zone of a Slab
Continuous Casting Machine
by A. DiNer and 4. Drastik (HOESCH Hitten-
werke AG, Dortmund)
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(BRxZ 1)

IERBERC BT A BB LMY BN E LTEBE~ 7%
v ARERT BB OWT, 80kg HEOBEAY(E
HALTRR LIERPDBRXT 5.

Mg %Nk & LT, Ar ¥ 4 ) 7H AR L D BHEPI
REIALITE, 3 X0 Mg #iBA LiciRINE 2 B8k
REAUHEZRL I Mg 2 ELHRINA & LTk Mag
-coke (43Mg), Mg(25%Mg) H¥HIN LIc#isk =
L 10~50%Mg %EA L MgO it ki ke > =5
Bl TO&ER, 26%Mg #iEA L1 MgO it k#k
NELELHTHY, %1 min O NHER]CHEMPEEZT
80ppm X b lppm WIETF L, ARG bETTA
ExR L.

Zhiex LT, Mg & MgO fit k# Bl ERE:,
ERE, ERBORYHEY, EENER LORES,

Mg DORifk, Mg AP ¥ I3 NB BT KT 52ERE X
LZHEMEEIEORME, ke o2 TR Thhis
(BAER)

(FR3L 2)

Mefbgr® 25~75% R THAT /WX HEHkpD =
VI v DBEEE D 1600°C TRIEE uie. RIGIED
M7 ) BEK, TOBRILEHP O VER, <~ vH v
DAL & R, BWEROBENBINT S Z Lambh
7.
WERSRIES AR LR 5 790 RKIGERS O R
EBBHREL LTS, RDBRILAT 7o~
v v OWBEBEFREILTE 3x10-1g/cm?s, {RIEY
BRIEETL 2.7~9.9x10-2g/cm?-s TA 5 Z4EKD
BTN ot Tok, RICHIAD K & fo s B X ST
BEc s D L#EEI NI

APRECH L, REHRROAME, HRA 7 7hie& B
PRHH DI E D I oW, ¥ R RIGEE I RIE
TR, A7 7H86%, #foF&i SeowCtEM
Shie. &R

(FR3L3)

TATvBREBEOARAS 2T Y AR (permanent re-
action) &, TN (R & &35 A5 73w 41— Fioik
Ca {bEH D1 v 22> vIRXD i (transitory
reaction) DG L 7 e v ADFHN L E Wiz, Thbb
Bifie & o€, FRIEHWIT transitory reaction [ pe-
rmanent reaction X W FFTHL. Fhoad vz 7y
VIRD by AT I, FiibE+9EE LB AHEKRE
=T Ui bk, Ca (k&AM vo o2 v
BAT A v =2 va VIEL B, FHES 2% 0.035%
LEI TS, THLBEAETE, Lrdiithol
REHE b T h b DR ROEBRMSEEC L >TRERT
H5.

ZDFRFEHR UHARE b, RABEN THEHAS T
BEI NI THTWAHBEMS (S<0.001%), Bk
RO EARE 2 FCETH 3o v B
FIAMRH & iehs, S 5F Lindbbino
e, (B FI5HE)

GRx4)

PR ERA L, Arek¥ . V7 HAELT, B
Al LUOBESLOKEBHEEYRNE L, T OREHE
W oWTEE L.

KEBERERBHFARERED | KRG TREH, B
St OBERKREL, TOHEHE=FLF13 5.7 keal
/mol BT X X, HEBBIIH A-2 x L FEEE
UWEABOYBEBBEECTHS LHEELL. T84T
ROFELE LT, Si MBAEREEEL T3 LT
CLCridzhz# L, Nijliz A FESEN\. =
hoBFEREBT 5 RGO WEB MR & IEERKD
L X VWD S B & E &R LT
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Zhiest LT, ALO; B Kbkt KIE 77 A Falb i,
ALO; HEOBEER L BHBEHRRER, B0t LtwE
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KRERE EREZERIGO KGR Lol L, ©oau
TERELERTHR. (B REER)
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2 SIITERESIC ST A BERIEKCE JiET 7 AR
ALEEORELYTE L. TOBRUTOX S CH
AR FABITEERIRRB S LDl Thebhb

(1) Ar wAKXAZEES 1201/min-t LIS
5 EEEREEE 15ppm LT &0

(2) BHEOKIGAEFEFL Ar A% 1501/min-t
Bl bim3 5 taguctk L. TRy A e L oT
AZ VA ZNDEMBEEN HL ez LI B s FEx
bhab.

(3) SR IVEHPOBREEE I AR EIALEEIT
HALTHATS.

(4) KREBERXHFARZALEEDOHR L & DR T
59, HAEROERIVE L. Zhuk Ar FAR LD
THEHELNLKER LM AGCAS 7hbHBEI B K
EEMNH AR ZAREERIG LChHBIEIL 5 VAT S
KD EELZ LIS,

Ll b0 Rkt LiE s X O BB 53 58+ Al
LRARIOGA ST ZIeonWT. BT 35Eo%)
B N, eri( =vIBIORT I LEHPh~DK
EHL R OWT, BELEORE, Bilils Ar #ADH
Hhic CO = C+0, ¥ AP WEHELDNT, kL
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ABFRIL, Fe-Mn-O REMOBREI 1T 5 BILDS

EHDERCET5 DT, BRO—HAEEZ EAHE -

X T H~FEH LR ONEYFELME IOV TDF
WEh, FOERMBELHE L0 THA. EH~T]
¥ FOgE 2 R BN ERIFEL, T
FFBE TORE &8 AR o BE A E N O
ENTD BRIk, Thbd FEE» B FeO-MnO
2N EO LY, BEIREC KT 2EERERE
BREEI D EERLT WA, BRI E LT DR
Hwkd L, BHMER SOBS X Y RE—EROT
Bk 7o KO WTBRINE N HoTe. o & 2 WIEEE Fm
OEBE LS GBEAMED ERT X b H—BK4ERT
LA L, BEREM CTAREERERTAHEDLEL LA
BEHTHHMED, T, BEOSE TEREREL TS
B TE LM EFRE R, HER &)

GRXT7)

0.1% @ Si clifi L —HEEE X i g& Fe-Ni
G4 oERE R OE Y AL EH TR, RRO—
W) Ad bR UcERNED % & b BT T D4k
R 2 Uic, & OEED 5 HEBCRNED L IR E

DY HEREVYr— P hBEOTED, BEDOEHF
CHE X BEED S\ Fe-10%Ni & &3 ciil
W IND 0T, BESHRMBEEEET S1 &F
#T2 BUT O TIZA by, EELBE COMER
REFTH OWHEFOBEAMELE 4 DRED S LITFHE
L, COWREONEDIZI—K ) ARETE>Y 7 —
FLTEAERL, S RX2TELI AL, BENE
DE IR BT BRI R Licb D & HBL
7e.

S OWEETsE L, N. BANNENBERG 7 BLIASIFIEE
DEDOREDIFZYM I D\T, F 7 H-U. LINDENBERG
2 & BRAFIE & et O RER O B B 1eBiR T Lo
W, FEmbiHO. (BEHFH)

(w3 8)

Krupp Stahl @ Rheinhausen [3ics\C, 300t
BOF lisfiBiA S 7 @5 X B ERE7 A+ ¥ VEE
BRGE LT, BRONE L BERERFCET A7 v 7
NEW DRI O\ T EEREFERE AV THEL
7z

73 FATEYOEE [O1/Al e & EZEL,
7T VR R R T o » — U TIBEORE
BEFA AT <MK BIR 7 ov 3 F v LIdisk 7o 3
I B A%, 16~20min D 7 v = VIBHEROES BT
FEE O MEAE Al BB %1727 F + — 2 Tl coral type
fous LIk /B o ik 7 v 2 5 (branched compact
unit) &7%. Mn %HIMTHI LD T3 Fid—
BoafmEMER LDEES5. 73 vYRBORKEI
i 50 p LIFD 7 4§ T 30~50 ppm DLEERE L
5.
AR F oo s T3, BMEB bR TV BA, SR
o FEMATCRE X D 20~40mm FETRIZE Lv7 e
I FHEREAR bR, NNLOWEIT V3 FRESEE,
INNHR TN FER, 73 FRIV Ca #ETH
KT FERETHEAL 2 - Br T 4 R ENERT
5. ChboEsEN, L, BEAS 7, WKkPH 5\ L
KEE X W ERBEEZT s ERHEI RS,

HEMLEFIERSE & LTI, V- FARIUR vF 4y
Vo ~OEEESTKY - 25 FOFER, v—FYirHe
v N (2T AT LEBEBER T4
o Va2 ANDMER, S ANSNDT AT VRERARLR,
T—AF - AT X —DFEHETOTE. ThbDHER
{bBF LSRR D Z R % EMF B THIE LT, ®EREXT
DIABETIL E — v FAOBEIF OB LRI 15 ppm
LIF, Bilb% i35 LE B 30ppm K EFTHZ &
RED DT, T FOFEBEOVWTIEBERLE I ®
A3 coral type EEECREIC DA, BFIERRE
Fot-8Ba4wii/ N La A Wit microporocity O HI T <
MEDONRNMEIRT N 3 FHFEETHDARTHS.

Lt x5, HMArLEFHLARFETDOT LI FDE
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B FMICBRE LI THD, 4 & LTHBALDE
VIR THB. O BB
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BRAEE Ik LR 55T, Fe-Cr-C £&0
Cr, G, Mn, Si @xf§ 2 PEAEARSMEI . &K
ECBWTL, B LoD HEWRAE L2, F
B RAEYE T, 2%7%, EPMA I X > TE&TEND
Shic. REETTFEREC VD, FECXBTYE
EEZ bR, FEHSEGRINE S hic. i, WHA
DEPEIH—TETH Y, ABRECE LWL ZH505,
AT, FEICIT DHABRIOIRE DS, SEREDO AL
MR RESM 2 EEE R RINTE, BEIRETE
7. B ohiciE R Kirkwoop LOFHEEE < BN
T, C0r oW TIRBER—TH b, Cleo2WTinEER
DIFHPNE ST EDHERE i,

WAENARMRED &), BJI%EMctit, Fe-Ni-Cr
E~OBEHCOWTERRE S i, (HEHI = HR)

(FRsz 10)

WA S TOEEWMBEOREIL, £ VF 49 val
EEE 0 BEE LR B mB s S1C X B2, FEAE
HLEERIANC AR Lic fSMhs, BEE ~ < AR B
L, BRAOKEX DD LI hERENE. Fh
T bow type HEEMEDLE, FRATHOKRE Sk, BIF
HRR, BEALEE R X OB s K E T BT DN
INBEE > = A BT OFEE S A ORI X > TEHRBATE 5
ZERR L. BaFOHEBToWT, BRSO HERT
FBEXTOHBREW X 523, HFHROIE WL F ko
DI v K54 rRICeD>TwWB. S hbikE &
FUFIA FPOREFEFICEIOTEEHLE LTS, ¥
AR B OV ART LTk b, MRG0
B L OB CREIL T\ 5.

Famit, A5 7OPOEHIEA B s ERTCoWTs
NHR TR Z &, B X OSESEoEBOE, B
R\BETFT VI + O BEERBE OFE CoWT fThh
f. €2 =Y

(BRsz 11)

BE DML EEREER, KevT 4 —, REER, R
e uWEErH b0 THY, MEADEILYHE L
T MOBEFHFICERBHEI B IR X2 2>TEL.

COWRD BRI, Bio BEHEBRO EOD &
T, MBI % — VEMBEOHEN TELRFEN =T 1%
BB L ThHD, ZDEFARLLIDOT, FHEBD 21
7, BER, BRREYBRETDHZ EAAREL LS.

EF YD, TTERBRKIPFESIh, EES
Mxd DB 0B HHFBRNCRKAINL. #HiKeF
AE LT, Ke =FA0NEHI R

K-e =70 %BHLEEEE K-W =5 A%BAL
T A DB BRI TR OWTHEB B

(BRI

(GFR3 12)

W|OEFHF W L\NT, AP OREIEZHIHTS D, &
RS TR L5 i oTE . Lo L, WL
LR 74 b Y FOERYBIET2EAEH D 10D, E
WBRTIIA 74 b FOERREIGI L, 2,
R g 9 R N =2 5 W

AW TIE, BMOMmIIRES BIR &SR, Bl
FBOFEHTOWTUL, BRKENZCE ST, FEY
il X ORE FHE O A WS HOMERBT 2T 2%, %
o, BEOBETOWTE, »5EMME CHREIOFH
BEZ HRERICEFR LT, RERBOAUBEELT
o, B, KRSESSEEAWVT, EREHROBREFER
TV, BEEBCRETREYM 7 2 OHREYH LA
T L.

TRIEDOWT, K & FilhG & OBIMER O BHIE O fiF
Mgt 3 AR BRI B Y, F-SE5AE & KKK
DFERA A 7 AME2WT, REREFAT 5%
T, w74+ AV VERRCERIETRERO BRI OWT
FER TR . (BHWE)

(Fm3C 13)

EEHRBICKIT /MM O ERERERC LY, £ =2
H AT TOBROAERM:, I, FBEENRKEZD
TEPEFE L E MR L. TOBNERE2E 2
T, HEE2&KEHEC EMS 258 L. 77— alilh
REEH T CFBARENRRBFIL, AV 1 b SV FOE
L BrTEEEHMaEYEONRDN, I LI 2EEHE
115 &, MBHREALENS. A7 7%, £& LTERE
ERED € VR CEEd bW /s 17Cr g% xig & Lic
7o, SHNPLETHD. BEEPC I3 REOWE
(PR, Y 2 v S OMEE) ConT b, Zhb
o, SEAbER JIETHEABREOEERE L
T, MOMFELEDEE, &Hv1 b -~ v VBT
LERE L Lis\ R D D = L ICBIE LT, WIEAEi
NOMHE, IO, EEFBMBEFORTA b - S FE
DFFTOIEORIEL ENBED B 55 H/ Thhi.

(RZ  ZKEB)

(B3 14)

Yy PRIVAZ 7OBHBHERBRET, #HH%
LR DEMBEFIROIE X, FIUhvA AV FD
MR LOBBEYAELL. vy VEH LTREERS
FHRDBRALEECITSZEITID, A7 v Pk
FHEIRDHZ L, TOLEHATFEHRRIEDZ &
PRTEL. A7 7R LTRBEBEESROREEESY
X Lic. COFEOHEIIAGERCH- 2T A%
DIBENTE LS T, TOFEOHBICLY, EEK
FIAPAVEEREZEB I L, A7 FRLEY
LT 5 ENTE . SEREROE X L4
DE DA w w7 4 —d LURST & OBIE, WMBHEE &+
74 bV RO ARITE &L OB, B BEHRD
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O AL ST EHRA TR .

(GR3C 15)

S D — G HIRCHR 0 1 B BB B O BR
BEY, PNRSERER IS EREE L, bESE, K
WAT 7 v — A D RHEEE L im oW CIERB O TS
LTWw%. BEBROUEINE L LTHUEHTOEA &
A OIS E Sh, BBPCEVBERB AT P2
v FERD BRI & ORI & OBIRIE DV TH B~ T
%. X BLIT, KEIHE S v — A BRI O TR NE R
PRERERI L RS EFRE L oA AL ERT
I, FOREITPIGELS—B LI, 23Dk 2 A b3
VN WEERRBA MR TES.

FFERL, HOMERR L EHER L OBRS, REERE
IR L EEEERE L PR, HEBFE, RUA SV DR
S0RE, HFIARKOZR, FwonTiTbh, A
Y O BB T HBELOBNZ LKL bt

(HEmE=)

(Zw3C 16)

18%Cr A7 v v AfOHEEA 5 7 CEEEH (EMS)
YEA L, BEEGO M TS k&t EMS
GO EELRTE Lic. 1, EMS ToEREE Licsk
Fo&EfEGEGT, SROSEMEENHEEI R, 0
BAED, KEMOBERCRETSH ) v 7OHEBRR L
BETHDH I ENHE LIcD T, FOERMELH S
3L GEMS BSDBEHID 7 v — 2 2 — vERERBOBK
EHECL ESEHE L. FO/E, 1) ZEHEED
ikt LEREREDOIK TR BFHTH 54, EMS i
Lo roRE, Lo kEind. BEWE, BE, -
Fb, HF, SEARCEE TS, i) HTROSELHE
BERMmOBIEMBE AR TS, homAs*Hi.

HEx, 1) mEgEM OB 5 BREESS S04
AR, X0, PR OBEBEN TS, Fhbifsy

OEREROFHE, i) HamBECKETIES XUCARNRO
DM, i) RAMO <7 = JARCPBERR & e

LB, ¥ V54 rEfoBEHAEE TOFE Eo
e, B, ¥k (T 5F8h)

GR3C 17)

A ESERCHEE LR RbRs, BTREEs
il & CTIERF I BEAR Y Mo E T Sy HAVCTHE
HL, AFoRFEERCBIE, FHoLEE, @+
DTN =Y AEERIY Y, SEEPRRAT OIS X
MNED X BT ArEFMCHAEL TS, FL,
A5 7HEE 4 KO FORTE SR 2 5 & BT
Bh, BWEEhET 2RO T KRR TO L
SV IZBERRKEVCERULRIDRET S & LA ERER
X HENDI.

M EE R G & i EIEEER & CHEIE S BE
OB DR E DEANR, 1V D TR B GRS
Bk B HHEIROWTHE e (EBH=)

(fm3z 18)

(RS DRI % S5 B N~ O F R B ik L
DOOBML, #EEEAT TOFEEYEXL, BORETE
BT 5HECOTR~N e, winH oy 7L,
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