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Wettability of Al,O,-MgO, ZrQ,-Ca0, Al,0;,-CaO Substrates with Molten Iron

Nobuya Suinozaki, Nobuo Ecua, Kusuhivo Mukal, Yoshiroh Takauasur and Yasukuni Tanaka

Synopsis

: An attempt to clarify the clogging mechanism of immersion nozzle from the standpoint of wettability has carried out

by preparing the following substrates : substrates of Al,O; and ZrO,-CaO, which are main components of nozzle
materials, substrates of Al,O; and Al,O;-MgO, main components of inclusions, and substrate of Al,O;-CaO, reaction
product by contact of inclusion with ZrO,-CaO nozzle. Contact angles between these substrates containing CaO or
MgO lower than 20mass% and liquid irons were measured at 1873K. '

In the cases using irons containing the same level of oxygen as molten steel for continuous casting, the following
relations are obtained by comparing the values of contact angle obtained for each substrate ;

Contact angle : Al,O;, Al,O3-MgO>ZrO,-Ca0 2 Al,O;-CaO.
These results indicate qualitatively that the use of ZrQ,-CaO refractory instead of Al,O; refractory as immersion nozzle
may lead to a retardation of adhesion of Al,O; inclusions to the refractory, though decrease in force of adhesion due
to the observed changes in wettability is only about 309.

Key words : wettability ; contact angle ; Al,O3-MgO ; ZrO,-CaO ; Al,0;-CaO ; inclusion ; liquid iron ; nozzle clogging ; adhesion.
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Fig. 1. Scheme of two types of experimental condi-
tions.
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Table 1. Experimental results at 1873K.

Substrate |MO/mass%| Ex.Cond. | 8/deg |y/Nem| W,o/J-m{0/ mass%
AlLO, - 1 135.4 1.740 0.502 | 0.0016
- 1 138.1 1.665 0.425 | 0.0013
- 2 101.6 1.214 0.970 | 0.0639
AlLO;-Mg0 | MgO 5 1 127.7 1.768 0.688 | 0.0017
5 2 119.9 1.359 0.683 | 0.0277
10 1 139.6 1.589 0.379 | 0.0016
10 2 127.4 1.417 0.556 | 0.0229
15 1 137.9 1.592 0.410 | 0.0014
15 2 132.1 1.412 0.465 | 0.0205 -
20 1 134.1 1.688 0.512 | 0.0022
20 2 139.7 1.457 0.346 | 0.0133
Zr0,-Ca0| CaO 2 1 128.6 1.681 0.633 | 0.0090
2 1 122.5 1.595 0.739 | 0.0095
2 2 104.1 1.287 0.974 | 0.0453
5 1 120.2 1.772 0.880 | 0.0005
5 1 123.2 1.549 0.700 | 0.0085
5 2 103.2 1.339 1.034 | 0.0390
7.4 1 114.2 1.860 1.098 | 0.0042
7.4 1 117.3 1.655 0.897 | 0.0030
7.4 1 118.4 1.646 0.864 | 0.0064
7.4 2 105.9 1.406 1.020 | 0.0383
10 1 117.2 1.803 0.978 | 0.0017
10 1 113.1 1.660 1.008 | 0.0039
10 2 111.8 1.244 0.783 | 0.0407
15 1 118.2 1.787 0.942 | 0.0022
15 1 119.5 1.900 0.965 | 0.0026
15 2 108.0 1.275 0.880 | 0.0379
20 1 131.8 1.779 0.594 | 0.0044
20 1 136.7 1.702 0.464 | 0.0087
20 2 120.6 1.209 0.593 | 0.0317
AlL,0;-Ca0| CaO 5 1 123.4 1.672 0.751 | 0.0065
5 2 128.8 1.405 0.525 | 0.0322
10 1 115.2 1.706 0.979 | 0.0036
10 2 127.2 1.326 0.524 | 0.0269
15 1 112.7 1.704 1.046 | 0.0031
15 2 129.9 1.327 0.476 | 0.0311
20 1 112.7 1.704 1.046 | 0.0031
20 1 120.0 1.854 0.928 | 0.0023
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Fig. 2. Relation between contact angle and MgO

content of Al,O;-MgO substrates.
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DOEERIZ20massBLLT E L2, B o ek P LI TR
T
(1)¥E8k & AlLO,-MgORIEAR & DOHefl /A, $kh OFRRIR
FEH%90.002mass% L& £ S FEMOMgOEF BRDHE Y
ZUOTRIE—FETDH 3, Skh OB RIEE »740.04mass
%@L BEHPOBEENFet & b ICHAMRP~IEERL,
BHROBRBEEVRTT 5, 2 D#R, 58 L ALO;-MgO
REM L OIMAIIEROMgOSER L O TEHOBRE
REC X - TEETS, BRREVHTIEEZMBADMHEIR
KT 5,

(2)ESk L ZrO,-CaORIEMR L DAL, BHROBRIRE
%30.0lmass% LA FOD & &, IO CaOEH R H10mass %2
EiTHTconEmMADHEIE—B/TL, 361Ca0&
FERPHET LHKT 5, BEOBEREEDH0.04mass% &
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ALO;-MgO3%, Zr0,-CaO% ¥ & FALLO,-CaOREIR L iFgk t onnt: 753 M

b s, EAOMHEIZCaOEB ED 15mass% & Tk
—ZETH 5, 20massBEHFT LI LitL b KkT 3,
(3)B8k & ALO;-CaORIEM & DEMADMEIL, SOk
FRIBEHH0.002mass% L K b &, FHARiZCaO»® 5 mass
R%RTHEHAIND Z LTS HALOFEMOBAL b3k
b, ZRUECAOVEFSINTHLRIZT—ETH 5, 7EkD
BERIEE H3H0.03mass% L@ & &, CaOFHED 5 ~20
mass % DEIB Tl A D IZALO K L FIfRETH 3,
(4)IE8k BREHN L OHMA L FEH OB RIBE .01
massB UL FO&EMTHE T 5 £, ALO,, Al,O,-MgOHR>
7Zr0,-CaOF& 2 A1,0,-CaOFR t £ 5, T DR L v, RiK/
ZvREERE L L TALO; R 2 TZrO,-CaORif X % fifi
AT L b EYRDMEPIHIS N LB S,
ANEDOB S O ERMCHMAT 22 L8 Ta 5, Ll
NG, HMADKTILL 5 MENOWHADOE|AIX30%RE
ELRML O, AnEOSESMIEY DM EFHIHR] AT
BEERTH 2 0E» IOV TRABRORRETH 5,
b b, AMRRERFBAIK, FMFREFROUNTEK
), MHBEEZK (RIGEE), RKTHER GOFH), $4
DEEMITE, ERE—F, MNIEXBEEZ»ZDHFLAD
SHAODb LiTbhlc I ERREL, EHOBRPELE T,
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