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Effect of Mineral Constitution of Casting Mold Powder Flux
Films on Metallurgical Quality of Different Steels Slab
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(1 Mining Engineering College; 2 Metallurgy and Energy college, North China University of Science and
Technology, Tangshan 063009; 2 Handan Iron and Steel Co Lid, Handan 056015)

Abstract The mineral constitution, crystallizing ratio of phase and microstructure of mold flux films for casting ultra-
low carbon steel SPHC (0.020% ~ 0.055% C, 70mm slab, mold powder /% :33.148i0,, 3.86A1,0,, 3.88MgO,
31.52Ca0, 8.27K,0 +Na,0, 7.55F ", 3.93C), peritectic steel SS400 (0. 18% ~0.22% C, 70mm slab, mold powder
/% : 29. 628i0, , 4. 63AL,0,, 2.05Mg0, 35.86Ca0, 10.43K,0 + Na,0, 7.55F", 3.93C) and Ti microalloying steel
Q345B (0. 15% ~0.19%C, 0.04% ~0.05%Ti, 260 mm slab, mold powder /% ; 31. 108i0,, 5.21Al,0,, 5. 07MgO,
35.46Ca0, 6.22K,0 + Na,0, 6.96F ', 6.96C) at Handan Steel have been systematically analyzed and compared by po-
larizing microscope. Results show that the alternative structure of “ crystallizing layer-amorphous layer” all occurs in three
kinds of flux films from slab side to mold side. In SPHC steel flux film there is 90% ~95% amorphoeus phase, only minor
cuspidine occurs in crystallizing phase, low crystallizing ratio is favourable to lubricate easting slab; in SS400 steel flux film
the erystallizing ratio is about 55% ~60% , more cuspidine with partial melilite precipitates that is available to control slab
heat transfer; the crystallizing ratio in Ti micro-alloy steel Q345B flux film is little higher than that in SS400 flux film, the
precipitated melilite, cuspidine and wollastonite that meet the requirement of lubrication and heat transfer control, and are
available to get nice slab quality.

Material Index SPHC, SS400, Ti Microalloy Steel Q345B, Mold Powder, Flux Film, Mineral Constitution, Han-
steel
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Table 1 Chemical composition of ultra-low carbon steel SPHC, peritectic steel $S400 and Ti microalloying steel Q345B at

Hansteel / %
=g C Si Mn P S Als Ca Ti
SPHC 0.02 ~0.055 =0.03 0.15~0.25 <0.025 <0.010 0.025 ~0.040 0.001 5~0.003 5 -
SS400 0.18~0.22 =<0.15 0.20~0.27 <0.025 =0.015 0.008 ~0.025 0.0020~0.0030 -
Q345B 0.15~0.19 <0.30 0.30 ~0.40 <0.025 =0.010 0.020 ~0.035 0.001 5~0.003 5 0.04 ~0.05
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Table 2 Parameters of slab casting process for ultra-low carbon steel

SPHC, peritectic steel SS400 and Ti microalloying steel Q345B at Han-

N teel
2.1 BRI R AR : ETEE

T 42 7 3B R ST B RO B A SPHC SS90 Q3B
45 ( Axioskop 40A pol) , XA REMERE . &  EEAFWE/mn 70 x 1 260 70x1500 160 x1 700

; N YRR SR A5 HiE
M ITE  ERAE4LE 1, A (m - min~') 3.5 ~4.5 3.5-4.5  0.80~0.95

P 3 s P A = & BRI/ mm +3 +3 +3

i BRGNS H(]“{ﬁﬁﬁf)%ﬁﬁj’;]‘ﬁ}; o [a] B/ C 1550~1570 1540~1560 1525~1575

FERE, BHANERZ-HEE"WERE  +HaRmESE/ mn 1000 1000 1000
W OME2 (a) 55 BB £ EAME T4k 5 5 BERE/C 1546 ~1566  1536~1556 1527 ~1547
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Table 3 Ingredient and physical properties of mold powder
o RFEHT /% W WA R BE/ O RE/  BE/
8i0, ALO; Mg0 Ca0 Fe,0; K;0+4NayO MnO  F- C H,0 T s (Pars) mm (g-em™d)

SPHC 33.14 3.86 3.88 31.52 0.74  8.27 - 7.55 3.93 0.35 0.95 1076 27 0.137 0.15~1 0.54
SS400 29.62 4.63 2.05 35.8 1.09  10.43 - 7.55 3.93 0.34 1.21 1045 28 0.111 0.15~1 0.56
0345B 31.10 5.21 5.07 35.46 0.52  6.22 0.53 6.96 6.96 0.35 1.31 1057 26 0.122 0.20~1 0.54
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Table 4 Layered characteristic and thickness of flux film
of ultra-low carbon steel SPHC, peritectic steel SS400 and
Ti microalloying steel Q345B
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Fig. 1 Layered constitution of flux film: (a) ultra-low carbon steel SPHC; (b) peritectic steel S8400; and (¢) Ti microalloying steel Q345B
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Table 5 Mineral ingredient, content and crystallizing ratio
of flux film for each steel

o e AL (R A5 5 i) /% g e/
B wika da BEKA Bomm %
SPHC 10 - 5~10 - 90 ~95 5~10
$$400 15 5~10 45~50 — 40 ~45 55 ~60
3458 20 20 ~25 20~25 10~15 40~45 60 ~65
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Fig.2 Morphology of normal crystallized minerals of flux films: (a) knitting type melilite; (b) matted

crystal of melilite; (¢) spearhead type cuspidine; and (d) fibred wollastonite
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