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Effect of Nozzle Argon Blowing Process Parameters on Gas Ratio
Distribution at Wide Side of Mold for 180 mm x 700 mm Slab

Wang Quan', Lin Yuan’, Miao Xiao®, Zhang Wenkang’ and Wang Hangyu*
(1 Shanxi Taigang Stainless Steel Tube and Pipes Co Ltd, Taiyuan 030008; 2 Technical Center,
3 Cold-Rolled Eleetrical Factory, Taiyuan Stainless Steel ( Group) Co Ltd, Taiyuan 030003 ;
4 College of Physics Science and Technology, Lanzhou University, Lanzhou 730107)

Abstract The effect of process parameters including water rate 2. 54 ~3.16 m’/h, gas rate 0. 037 ~0. 110 m’/h,
slide gate opening degree (51% ~100% ) and nozzle submerged depth 78 ~ 108 mm on gas ratio distribution at wide side
of mold for slab casting with nozzle argon blowing has been analyzed by an established 108 mm x 420 mm water model with
geometry similarity ratio 6 : 10 to simulate 180 mm x 700 mm mold for slab casting and using digital image process tech-
nique. Results show that with water rate- 3. 16 m’/h (corresponding original type 1. 50 m’/h) , gas rate- 0. 037 m*/h (o-
riginal type 0. 120 m*/h) , nozzle bottom being concave shape, slide gate opening degree- 51% and submerged depth of
nozzle- 78 mm ( original type 130 mm) the distribution of gas bubble is relatively uniform, it is available to improve flow
field and inclusions floating off. The results of pilot commercial production of 180 mm x 700 mm cast slab show that the a-
mount of =30 um inclusions and total amount of inclusions in ultra-low carbon steel with using optimizing parameters de-

crease obviously.

Material Index Submerged Nozzle Argon Blowing, Digital Image Process Technology, Gas Ratio at Wide Side of

Mold, Mold for Slab Casting
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Fig.1 Schematics of water mold test device
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Table 1 Parameters in 5 test group of water mold
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Fig.2 (a) Mesh division; Distribution of gas ratio /% in mold

with water rate 2. 54 m*°/h (b) and 3.16 m’/h (c)
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Fig.3 Distribution of gas ratio /% in mold with gas rate [/
(m®+h7')10.027 (a), 0.074 (b) and 0.110 (c)
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Fig.4 Distribution of gas ratio /% in mold with convex (a)
and concave (b) nozzle bottom
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Fig.5 Distribution of gas ratio /% in mold with slide gate o-
pening degree 51% (a), 75% (b) and 100% (c)
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Fig.6 Distribution of gas ratic /% in mold with immersion
depth of nozzle 78 mm (a) and 108 mm (b)
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Fig.7 Efect of nozzle argon blowing parameters on quantity and size of inclusions in slab: (a) Nol slab- mold submerging nozzle gas rate

0. 120 m®/h, casting speed 1.5 m/min, nozzle immersion depth 130 mm; (b) No2 slab- mold submerging nozzle gas rate 0. 240 m®/h, casting speed

1. 20 m/min, nozzle immersion depth 180 mm
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