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Analysis on Forming Mechanism of Inner Cross Crack in
Concasting Thin Slab Produced by FTSR Process
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(Metal Material Engineering Department, Hebei Polytechnic University, Tangshan 063009)

Abstract The process of thin slab produced by FTSR ( Flexible Thin Slab Rolling) process has been simulated by
Gleeble-3500 thermal simulation machine, and the high temperature plasticities of slab of steel S5330 (0. 06% C) and steel
SS400 (0.20% C) 600 ~ 1350 °C were tested. Results showed that the high temperature plasticity of steel SS400 at 700 ~
900 °C was high than that of steel S5330; the high temperature plasticity decreasing of steel SS400 due to segregation and
accumulation of sulphide and oxide at boundary of columnar crystal caused inner cross crack formation in slab. With con-
trolling sulphur content in steel decreasing to 0.010% from 0.015% , total oxygen content to 30 x 10 from 45 x 10°¢,
superheating degree of molten steel to 20 ~35 °C from 30 ~50 °C, Mn/S in steel =60 and modifying slab casting speed to
3.0 ~4.5 m/min from original 2. 5 ~6.0 m/min with reascnably controlling secondary cooling water amount, the thin slab
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inner cross crack was avoided effectively.
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Fig.1 Microstructure of slab; (a) steel SS330, free inner cross crack; (b) steel SS400, occurred inner cross crack
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Table 1 Chemical compositions of test steels / %

MRy C Mn S P Si Als
SS330  0.06 0.36 0.005 0.013 0.05 0.021
S8400 0.20 0.38 0.005 0.015 0.08 0.020
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Fig.2 High temperature plasticity of slab of steel SS330 and

SS400
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Fig.3 High temperature plasticity of steel SS400 at dendrite
zone and edge fine crystal zone in slab

20 L L
600 700 800

3 SRS

3.1 S$S330,SS400 FEFFWMAIE PR K MIE R YIE

FRBEEIES, 4%EPLOZRETHNER
BER BER/INT , b T S VO [ oy o O, 5 R B AL T
ALENREE R TGO IR B, seBt, YR BB BE S0, B
BRAEEEREEK,

2405 B B A K, R R R Ao B R T
ALHREEE T OBEE BB N M ARES
RS, ERASTES 5, 7€ BB R maT e
MR RS RORESE, YIREBER KR, —iF
FEARHBRBRERE R 3 ~5 T/em, A\Ti=4:



<24 - i3 3e

H28 %

5% pURC N

SR, RZRESENE WIS, FEFENR
BT MR, B3 BR, ERABE
Y,

SS330 S B’ZA N 0.06% ,SS400 3 ik
SRARO0.20% ., FILEEE T, E£BBF 'mATE S
AR ER, EEEHORIBR THO0, AR
BRIOWERRE, BT SS400 4L SS330 MK S B
5, BT A SS400 W A mATH B EE R EL SS330 K,
B SS400 4% [ ¥ 7 T BT T VUM SR BR R IR EE AR B K,
H S8400 55 $S330 #iR IR E R A MR,
1 SS400 $NEE E M B PR E R mEENBRETES
IR ST ¥, B SS400 & 35 R & SS330
FEREGER , X 5L RER T LM
3.2 SS400 HEFAFWMAUL P BALIMIE R

SS400 IR P RSB R E, ERQEHF
BB EFLENRGT, EERBRFLFR AL
YR UIYE, N (Fe,Mn) S, (Fe,Mn) O, HEKNELE
Wi T RANROERAES . B3 X0, E R
RBHFE, FORBEE TR, EH4E0,HR
WNEBSFERN ARK T ER, BB
MBI TIEIRR, FENTRSHARL, LH
EFHEERRIRE S =4 R/, WOES 1 M1E R
T XA R, XHERER T FIEAIBRERLL,

HRER, MR IRIRE — A LB, #HIE
Y BIRETE 950 ~ 1200 C 2 8], #5 ML R R
BE <10 MPa, £ 5 /5] XA {2 3# & R Mt 405 . €4
YIRFELE TSRS I IER TR RES B R
Ay,

FIEATBS I — B AR ET BB
NEEAR BERREENEERE HSHEHT.
FRTHMAMFES , W NEFERA RIS,
FRUAB SR A B AL,

3.3 %M SS400 G MARIE AR

(DERPRGQRKIRE, FTERKL®R
BEX 30 ~50 C, st ad B RHAE 20 ~35 CTH
TR, B THR/KEBER, vT 3% 049K 5 E it BT %
R, BEEREHEK,

Q) HFRNUEHFEKE 2.5 ~6.0 m/mingH
3.0~4.5 /min; FES R B KESBIERK
B, RNSHENS, PR EE R, B &R
FARLF7 W Bk B, WA HE AR R
R, HAERHBSETENBLETAE,

G)HRRBRANNLHBHETE , FIIREN
PR RLE /NS B R E RO T, Bi—
FE S GO T B B — T E, K
PRBENRSRENE —ENERXR, EMNE&R
BHUKELHEGEEKD, EERPRBEREEY
N BRSO RFEE TR, X
YIR T B RS S, 2R A REMES.
A RE KL E, B R P SRS R,
B e TR i <0. 015% (A% KX <0.010% ; £ &
FRM <45 x 10 AR R <30 x 107 R WP
Mn/Stt ,Mn/S =60, A F&AK & A BB HEY IR BAT i o

(4) 32 5 53 1 Bt i of SN JF 570 40 4 10 36 35 N
B S B R A BTSN, W 5 5 ) B
it RS 3T R R . BYEIVLAT 45 R
47 =900 C,

BRERFRELEF HTRAR, EREH,
SS400 Hy3E i B K B Bk

4 Hig

(1)SS400 49/ 1 1B 8 #4: 48 T SS330 R iR 28
1 ;55400 5 SS330 MR RIEEREAHE,

(2)SS400 AR A #E H B NEUR B g F9fF
7% B 1R 1R BB 1 P R U 5 B AR R A, T AR 3 PR B
BEBOFEREEERGEE, ERGEAR .
SETE MM, EERRBALERLY Bt
RITLYE , (A G R BB HE TR

(3) WiZl> SS400 45 35 PY FRBE 34 S 15 i R 5
HRBHER, RENKATER, B/ NFEERTZH
A6

RLTHFRAFLE ZRANEHRD (BT
04204501C-22)

%30

1 ox £ REE BREEGELBERRERBY. LEKRE,
2001,23(4) :1

2 THEH, TR, BRAENE. FER FTSR 3£ 6 M8 Sk 4L SR Y
HE TR, K% H,2005,26(5) .54

3 HEH. BHEAWRLENETRNERENER. AN,
2005,26(2) :17

4 HRY. SRF SR JLR UL Tk AR, 1989

5 BOTHLBLE ESWRREESTE. LR 88 Th MM,
1999

BB £ (1965-) , %, ML, M2, N BB AN BRBIR

1o H 344 :2006-12-06



