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Causes and Control of Slag Inclusion Defects on Continuous Casting Slab Surface

ZHAO Jianping, LYO Haifu, WANG Shuai, LU Xing
(Tangshan Iron & Steel Group Co., Ltd., Tangshan 063000, China)

Abstract: The causes of slag inclusion defects on slab surface produced by continuous casting were studied. The results
show that the slag inclusion defects are mainly caused by mould slag entrainment during continuous casting. By adopting to
prevent the nozzle surface oxidation, reduce mold level fluctuation and prevent the submerged nozzle clogging, choose
reasonable nozzle immersion depth, optimization of protecting slag and covering agent performance, reasonable control of

drawing speed, reduce the crystallizer amplitude, choosing the right and the optimization of the worker of the crystallizer

water measures, eventually make slag rate from 3.9% to 1.5%, achieve good control effect.
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Fig.] Morphology of slag inclusion defects in hot rolled coils
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Fig.2 SEM image and EDS analyses of slag defects
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Fig.3 Fluctuation of crystallizer liquid level caused by
immersion nozzle surface oxidation

B B % S HL/K 1D 1 R TR B O A7 AE 40 F )
R, Q7K 1 1 R R 2, AR TR) K A A 1 PR Ak &
A2 1 mm, (PR DR A5 kAR IE 4N, S
b FKOREA SR, 51 &K D EHEK; Q%R



(FHIEH K )08/2020

BET & . EHERERELERBOKERES +795-

A K OB B AR 3, K T R A R AL B Y
KA E, S SR KO A 4
B, S BOK 0 A AL ; @FB 43 /K 1R I E RN T A
A PR K B PR A B ) B B[R] 7 A 4 BE
K, 5 e R4 T A S R AE R BN, 51 &K 1
T A BE X DL b ] RER B LR RS e 4 F . O
K TR B, fd R R K O A AR R R R 22 7R
0.05 mm LA ; @7K 1 H T /i A 1 2k 4T R A
FTBE B R s A4 T 7% 5 @K 11 ) 67 45 A 1o Jie 48
W BV, By 158 5 PR LA B R B2 o BB V1Y
A, 1 A2 AR ok Ot & AR e, S 3ok O
T4k .

AAEHM WA, ERREEENA R,
ST BB AR I ALK O AR B A AR EE R
A, SAE MRS EEEE RN
MR AGHE, BELEREAZ A5 WA, PR
TRAEARENE , A A B RS S 3
WS, NP, BT H R = R
] R e B0k B SR RSk R U
B DU AN R F B, NP 4 TR, SRR R A SE R
HEEME S Frn, SR EML, HEERA
THEEROWEREMELUE G ARk,
I HESL R BN, WA T RAEE, R
A, B 1 AR, B Ak T e A LA K B A
B ) Al B I

pepup IR
PR 4 o BB 0

Fig.4 Tundish argon pipeline connection design
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Fig.5 Argon pipeline in tundish before and after improvement
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Tab.1 Composition of experimental protective slag

SiO, MgO CaO Na,0

Fe,0, AlLO; R0 B C%

(Saki- | 29.31 5.29 29.90 10.05
Ry 11 33.19 3.19 30.73 8.68
eS| 30.29 2.64 28.81 9.72
23 iaki -3\ 31.30 3.08 29.21 9.07

0.46 233 0.88 5.46 8.87
1.88 3.86 0.92 4.76 6.54
0.54 4.10 091 7.81 8.40
0.64 331 0.84 537 8.01
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Tab. 2 Composition of experimental coating agent

SiO, CaO MgO AlLO; &
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L E SR 34.63 41.30 1.38 6.17 2.76

# < 1.3 m/min B}, & R T/ I EBRFEH L, e
FiK 10% LA E o, R B A6 5 HL P73 3 0 1 5 2,
B AEG B B9, P73 4% 1 = 1.3 m/min ; PR 40, $iE
=1.2 m/min, WHEFEK P 1 AR L A 7= X R 1Y
M A S L il %) 2 i R B E R R KA BN R,

AN, Gt A B e i R Rz R B R A B Al
EBrh , APER S E 5 14%, FF H 90% L4 E R HI
PSR TA T EEw, Hi e T HERAE
PEH AR, EEVEREER 81.0%REE
91.5%, PRI T L FaE .

27 F@RBIRIRIERE

Gk o AR P S M P 5 S A T ) A SR T
(B IE LA FESS SR BT, &R 523 A )
ARsEEA, HE AmED , SR EARIER R
ALVERIRIE, MIRIRRET , fE IR IR R AL 25 5 T il e
WERFE . U Je il B bE , R AR R B PLIR R B
4.0 mm PEZ 3.5 mm, £E s/ IR IR R EE B[R] RV
AW E TR TE 7, AT AW B R
28 H@mIB/KEEE

Z VR, A& T A IR 5 ML A AR 2K IR
19~25 °C , H Z: 4% B8t K B E 25~34 C, KB4 5
it KIBEREFMKE CAL, HTKEBMK, FH
ZE AR HIRE K, HAh, AR AT 4R A,
g MM ERH AP ENOME, 55
R G DA e b, Hik, £ FRERER
% 5.2% I,

KIRPEARLS AR HIR B ik, B TRL
SRS AT K MR 250,27 mYhFEE 215 25 mYh,
T B A B RO T 45 A8 A TR B A 1), T
B T 4 45 5 2% A T 258 B K S B R E h
S e s [) R, o e oy SRR I AE 2% AN,

29 MUuBBEIRE

P v AT 1 b R AW B sh ik m , th & AR K
WERRE ., Hk, B BREERMT B — AR
Pt un A LS AR N E AR O, A AR AR,
ATEGE S = BrEe RS, A RE
W, DG ™ A K 8 R BB 5 38 = AR i il By
AR, B R R A TR R R R Sk, R
RERAE BB AR B B = A e BB
2.10 TR

Pl EREsE i e , iR E YL R BERR G T

AR s It B 3.9%F E 1.5% , M35 K& H)
FH 0.25%F% % 0.10%, % & T BR YR . 3 8 A & %t
2 1 iR EOR B  7E  AE FRER

3 &

(1) 3% %5 45 & 25 6 8 2 18 AR 46 38 1 2 5 i
Far EZEEA

(2)38 3 9 20 7K 13 T 4 Ak | U 2 4 A 2% T O
B, BIIEBARKOHEE, EESHENKOBRAR
BE ARALYD R R A 345 i h ok /NG 2 TR E |
EHFEERNS M KR B RS/, 7T LU
HREIEFEH 3.9%FE 1.5%,

ESE

(1] ZEmZE KR, BEESE, 5. 5L R 1 Je 4% 1 Gk b AR K f
HI[7]. HEH 4 ,2015,25(12): 54-58.

[2] ZEESC, WM, X L0 HE. IR R 0 30 R e A R S B
[7]. # % ,2015,40(4): 65-68.

[3]1 XB/NiE, FRME, FHAR, % RELMRE RGN T ZEHD).
o ER 4 ,2017,27(4): 55-60.

[4] HKE, DR, EHFERFELBBREOBRHRE [J]. EH,
2017,42(3):25-29.

[5] XIEER, W, s, %5 LS RmARBB D] FEE
4,2016,26(7):48-53.

[6] % w5k, B, OB, 5. M1l 2 500 % 5 16 85 4N 95 3 R i
WS [T], %8k ,2007,42(8):39-43.

(71 ESHE,ZESE Sk, % KREEAEBRIGLIRERT
Je s BRBA S AT S B[] WAk 42,2015, 231(3):14-21,26.

[8] Sk¥t¥e, =B A, %, LA C k5 BT R A ELAR 6 Rk
AR B ARCLE R 2 EEH T ZRAREAR S, 2013 4.

[91 XUBESE, X, 0, 55, 1R R o] vk 2 Bk I ik 5 i 4
Y RBBE). %% ,2019, 44(1): 14-17.

A e i S e S

A X H A A AN

ab Ay B Tk A S TR RRAE TR Al
BRENBOT W T LR BEARFR BEARE R BARRSE
Tl B B e B g AR Dok b & B HBHLAF A |
#HE . FH%.

kb - AT T PE W X T 5 B 262 5 6 S8% 5-65
Tk K2 BARSBLA 1 R FF & X
BRAN:THE

H1 3% : 15088362822

£ 3 :0572-6087688

MR 4 : dwb150@163.com

e S S S e st S e
e e T S S I e o e ST S e S

:
i e e S el e e S et Sl



