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Table 1 Composition of mold flux samples/wt%

Al O3 Na;O  CaF: TiO;

No. CaO SiO:

] 32.1 38. 6 6.0 9.0 14. 4 0
T1 31.0 37.6 6.0 9.0 14. 4 2.0
T2 30.0 36. 6 6.0 9.0 14. 4 4.0
T3 28.9 35.7 6.0 9.0 14. 4 6.0
T4 27.9 34.7 6.0 9.0 14. 4 8.0
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Fig. 1 FTIR spectrum of glassy samples
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Fig. 2 FTIR spectrum of crystalline samples

BeAh, TIO, fEiE b 4R O, OF 5 ik S0 7 i
A s A RARAL AL I, TR B il 72 9 B 445 ) A X R
TR PRI AR AL . oSN, (LTSRN 5g . X
R LT HE R IR R 2 —

4SRRI LU AN N 2 iR, HRXTL0AME L R
R AT R A AR () B B A R — B8, M IR iR 25 S
R LLAME S B eI T B RS AR . 45 o i S 1
AERRTF TiO, MfE . &5 A R FE % 1 BRI /N T B 3
A0 JE PR R T 2 AT S A B AR B . TR R B
RFBEREAIRE . DT 1 B i R 1 2 B TR

DI A 045 S A RE A 20 A% . 3 700 FI 2 220
e AT — A B BT R . AR B AT K A5
HZY Si—OH 8 45 92 8 LA K i o Si—O S 45 418 20 1 %
ET 1820 em BRHEILA — b FEYT, AT G AL 28R
LIRS AR T — SR AT .
2.2 X BT84 #1 (XRD)

I A 2 AR XRD 40, i 3 iR, RE
TiO, B HPpT 1) di AR B RAR AT A TiO, J5 Ay

A

0o A T2

AD A
A | | A _[ A J
Mok,

20 30 40 50 60 70
20/(° )

Fig. 3 X-ray pattern of crystalline samples
A CaSioOrF2; @: CazSiOg; O: CaAlSIOr; A: CaTiOs
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Fig. 4 Radiation heat flux g;, through fluxes film

1. glassy samples; 2: crystalline samples
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Research on Reducing Mold Flux’s Radiative Heat Transfer Based on
FTIR and XRD

DIAO Jiang. XIE Bing"
College of Material Sciences and Engineering, Chongqing University, Chongqing 400044, China

Abstract The mold fluxes samples containing transition metal oxides TiO, were designed based on the composition of commer-
cial mold fluxes in continuous casting of steel, and the relation between radiative heat transfer and the content of TiO, was ob-
tained through FTIR spectrum analysis and XRD analysis. The result of FTIR analysis indicates that TiO, has a great negative
effect on infrared transmittance of flux samples in the wavelength range of 1-6 ym. The result of XRD analysis indicates that
crystallization of cuspidine was restrained with addition of TiO,, and CaTiO; and other phases were found in the samples. The
decrease in cuspidine phase is beneficial to strand lubrication in the mold. Radiation heat flux from the strand to the mold was
calculated using a radiative heat transfer model concluded in previous study. Addition of TiO, was found to result in a remarkable
decrease in radiation heat flux for both glassy and crystalline samples, and the heat flux tended to decrease with increasing TiO, ,
with the maximal decrease reaching 30%. As a result of great refraction and scatter at surface and grain boundaries of samples,

the negative effect of crystalline samples was much larger than that of the glassy ones.
Keywords Mold flux; Transition group oxides; FTIR; XRD; Crystalline
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