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Abstract The crystallization phenomenon of continuous casting mold flux vitreous membrane in reversion-heating
process has important influence on thermal resistance of flux film. The influence of basicity (RO. 8 ~1.4) on crystallization
rate of casting mold flux (/% . 28.22 ~ 49.73Ca0, 35.525i0,, 4.00Na,0, 2. 14MgO, 14.55A1,0,, 0.72Ti0,,
0.93Fe, 0,4, 0.32K,0, 0.32Mn0,, 2. 03CaF,, 6. 18C) has been studied by using the SHTT- [ melting crystallizing tem-
perature measuring instrument and metallographic microscope to establish the TTT curves, the nucleation activation energy
of mold flux with different basicity is calculated and the morphology of surface of mold flux with different basicity reversion-
heating at 800 C , 900 °C and 1 000 °C is observed. The test results show that with increasing basicity the recrystallization
temperature of mold flux and the nucleation activation energy continuously decrease; with reversion-heating temperature rise
of vitreous flux film, the bulges and pits at surface and a mass of defects in inner of film occur. The suitable range of basic-
ity of flux is put forward that is 0. 80 ~0. 95 for low carbon steel, =1. 2 for medium-carbon steel and 0. 75 ~0. 90 for high
carbon steel.

Material Index
Crystallization Rate

Continuous Casting, Mold. Flux film, Basicity, Single Hot Thermocouple Technique (SHTT),

TEERHE R SR RIEERRERE Lk

ERFE S5
SEHEFARM BTE MR, EAAARRIE B L1 Em

Yok VWAL RE TR . AR R
RYET AL R4S ST E B, FE L4 s sl
A s (R v A R T R B S A R, T 2 A
45 i 2 A —E RO IARH, IR A E AN e R A%
[ 425 A, WATIT A6 9 2 A4 [l SR B i B B
REBEEIR SSRGS AR IR AR v T 1 (e IR 45
XA R, P ORI IS AP RE L A E LA
TR AV RS H A S5t P o R B, 45 A A Y
EaRfE .,

ARSI AT FE R | (] 3 I E X (R 3 i i L]
TR 5 AR A5 52 i ML L 0003 X R 3P i 2
AL U AL RERI R

FAX F4E fR S W R T & , PS4 T A
& BABRMEER, £—EXMTRASANA
. PIBRAEL RN KRS ER L
AR S4B IR REZ ZAG T S RS
WEFAIY BUAO R HIBE U, MR RE U, =8B 4 .
HEFHE B, U, + U <AG, NI 825 & i
Ay AHrErE L,

IR RS F—BOh T KRR, B
ooty % T SR I T £ 8 P9 AR A, 9 I B B A it
R AL HRERRE £, R IER IMA
T R AR A RS o R e A AR L S T Y



F2 W

EHEE X EFER B RERNP N <7

*XEHN ln(a/sz) = -In(E/R) +Inv - E/RT,,l) In
(a/T,2) HYMAR,107°/T, HEERIRIEE LK, 155
SAEEITERRIR E/R, HETT i ARBEHHE 1 v ™,
ZRICR Y SHTT- T BUAR Ak 45 58 TR B T 2 A B R AR
B TR AR, K T, A RS ENL R
B, o AFHEHEE v ABERRE T, BRI ARBEE T
ARTEALRE
1.2 sEEbrR

LI RAREREESAABE0.8~1.4)
SHRF RS SR, B AR 1
Ff 7R o
1.3 #szik RS

A SRR R LR ALy SHTT 1T BUER L &5 &
R, FEDL U B XU s P (R 22 4E R i
PRI SO A . LRI AR 30 ¢ i
B Ja WY DR 3 8 B AT BB, R O 200 H (0.074
mm) HUH 2 ~3 mg BRI f5 YRR OB T R 22 8
(B o R o 3% 4 (5 1R S0 A S5 T S 30 ) TR 42 A 2
WA 1(a,b) fiR. BT 200 C/s@RHHEET
W 531 300 °CIE BUTC Ah P A9 B 38 1 iR, IR 2
MR B PR I DR T A8 R B S B . AR
IR 25 i R A i 2V B S R iR A R R
5% B, 7 B VR 45 a4 R THR BUE IR S R h A
BT R, DR A F AR E R T R KA S5
MLEE (&5 AR T ERET (] (45 An s
], e E IR ST e ik

%1

Table 1 Basicity and main ingredient of tested mold flux
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Fig. 1 Temperature control curves by single hot thermocouple technique: (a) contin-
uous reversion-heating test; (b) isothermal reversion-heating test
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Fig.2 Time-temperature transformation (TTT) curves of tested flux Nol (a)

, No2 (b), No3 (¢) and No4 (d)
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(a) Influence of basicity on crystallization rate of mold flux and (b) Influence of
temperature on forming rate (v) and growth rate (u) of crystal nucleus in mold flux
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Fig.4 Linear fitting chart between 1n(a/Tp2) and 10'3/TP; flux Nol (a), No2 (b), No3 (c) and No4 (d)
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Fig.5 Influence of basicity on nucleation activation energy ( E)
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Fig. 6 Morphology of surface of mold flux: reversion-heating at 800 °C (a) (d) (g) (j), 900 °C (b) (e) (h) (k) and 1000 C (c) () (i)
(1), basicity-0.8 (a) (b) (e); 1.0 (d) (e) (£);1.2 (g) (h) (i) and 1.4 (j) (k) (1)



<10 - 57K

F38 %

.S EHEL, WK 6(b,c,e,f,h,i,k,1) BIR,
B TR KR A B, ¥ B L A 4 PR B 1%
SR F, AR B SRR R 8K R m#pE,
HERBRESTHE RBER, BT EREEHE
BT EFREEMBERAAN RS, BB ERE
M RV TR, I 6 (c,h) FiR,
2.4 R[RVERFR N IEAH S R

BRI E SR P, B R R R B E
4 LA, BRI, BT LUE ¥ IR B RLIR
B BATAET= o BT DART T RBR AN AR 3 1 B A LK
HEEERE b, B TR ST AR R B 54 e
BRI B, LA SR SR R B B 1 KA AN, X SR
(R4r i v BB AH FP L SRR Sy 32 DA TV B8 8 R AV
PR (H RS S8 HO A B 5, BT LA A
PIEAHSZ 2N BRI &, A 5 (B B M W R A AR
G T BN M TIT 3G I i BEEAABEL , BELAS BACE A6 1l 15 0
FIT L2 I 356 T LA AR P 45 & TRL I RO IR O L, A
MAERMIER THEETRE ", B IRHRY
b B HI7E 0. 8 ~0. 95,

FERERE T X RECEURE R, B E R A
IFMEEK, SRR, 5= AERA, YRR EEL
KT, FHRRE AR AR K, PERNET®E
Y B I TP A 1 B B A TR 45 W 2 B 3R b, PR
SRR PVE R, FEEPE A B RAM, BT
o H Bk SR O S I, A v L R B | A B AR
FE S IR, X T 45 o VR A () 0 £ 7 o i
EE R T RARTEAZ TG (L RE , B AR , 1 R
FE HR 45 AR 3, 18 KA BHL, AT 4 3% 45 58 1Y 3% T R

SE 3k

[ 1] Hooli P O. Mould Flux Film Between Mould and Steel Shell [J].
Ironmaking and Steelmaking, 2002, 29, (4).293-296.

(2] #&m, 5%k &, X &% EFERPEEETHEEHET AR
WG SRR mT]. $E5M, 2016, 37, (1):64-67

(3] Rarde, ZEBX, THE, & EHRPEREMTIHE
[1]. N&ke1sk, 2015, 36(4) :94-100.

[4] Hou Le Jun, Wang Wan Lin, ZHou Ke Chao. Viscosity and Crystal-
lization Behavior of F-free Mold Flux for Casting Medium Carbon
Steels[ J]. ISIJ Intemnational, 2015, 55(9) ;1916-1924.

[5] B, EEZS. S mas RPN BE R (J]. 4599, 1998, 14
(4):31-33.

[6] Mizuno Hidenori, Esaka Hisao, et al. Analysis of the Crystallization
of Mold Flux for Continuous[ J]. IS International, 2008, 48(3) :
277-285.

(7] % F., L%, T35 SHEEERBRPBEERERS
LRI ]]. BR4R, 2006,22(5) :4346.

(8] B4e%, KM, EH4E, & PHRANERIP B RBE
B[], BB S5, 2009, 21(11) :16-19.

(9] #Rkar, 2R, BEITRIFREFHR[I]. BRILFER,
1994, 22(5) :419-426.

[10] % % BREERT Ca0-Si0,-Al,0,-CaF,-Na, O {541 45 S ¥ 68

MEmI]. &RFREEA, 2010, 39(21) :3840.

B SRR MR =1, 2,

= BN 0 R IR 2B P AN BB AR, TE K B IR
SIVEHI T ERTTRNG, i 4R BE i R0, PSR AR P oA
FTXBINEEBE AR, BT 5 54 RRENES, 5T
B RE GG E, BN SBZE RN, L
TR R R AP T Y B L TR S RV 0 L, LV
PSS PR BAR = Y PR 4P R SR IR, N T B
AR BTS2 |1 PR B2 R A R, BT A e R B A
SRR Y BRAF A I T L e PR & B R A, AT
EEEROEEE, JEFRmRERE, &
DR RN AR 37 AR 45 8 £E0. 75 ~ 0. 90,
3 HZig

(1) FE B IR MRS R P R A T 4 e
R H.25 G R BE B B I B A

(2) TR TS U BB BB BZ 38 I 2 7 R A1, B S
EO RN RS AR L R,

() BEE AL BRI B B T R AR R
2 AT FL R B R &, 45 R O
FABHAE K

(4)BEE ERIBE M &, PR S BEA AR
Z BB (] SERE ARG T HL TTT 2R 2 C” B,

(5) A ey e L SR, KTk 9 R 120 R 409 L 596 o
T T /0 5 U T 5 R P LA (R B 4
Hil7E 0. 8 ~0. 95, BRI EFHI7E 0. 75 ~ 0. 90;
BRI/ NG R S N R U =1 2,

RAERAFHFEL L8 (51404088) , 7T 4 &
KA A AR B (E2015209217) % 85

[11] %0 B, scefe, B M. BREFX! Ca0-Si0,-CaF,-Na,0 075
BERGHIERSHEENEENEAMNZEI]. IR IRE
%, 2008, 8(1) :266-270.

[12] BRE. BRIBYEBALE(E 1B (M), L Ae Tkt
15, 1986.

[13] BEM, BAFE EHFRPEIM] LM RIS R,
1993,

[14] RarJe, THB. EHRPERESSRIM] AR EE T
H A, 2015.

[15] ZEEEE, AR 4K 2 SEHYL SRR SRR
[J]. #AlEs, 2010(2) .26-28.

[16] XXz, K—K. EHERALREELERBILER]I]. &K,
1993, 9(4) :56-59.

[17] EAHF%, DEE, THE %, SHRA/DFEHSERNERE
E AT S5#EII], %8, 2015, 31(5) :66-69.

EA4B(1978-) , %, 1 (2013 EJL SR A 2E) , B,
2002 AL T 2B (AR Bk, B R B A 5T,

E-mail : xinger_311@ sina. com

ARG H #9.2016-10-19



