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Process Practice for Improving Service Life of Submerged Nozzle
in Mold by using Double-Slag-Line Operation

Yu Xuesen, Shen Kui, Liao Shulun and Ma Han
(Institute of Research of Iron and Steel, Shasteel, Jiangsu Province, Zhangjiagang 215625)

Abstract Based on the analysis on eroding mechanism of casting mold powder to aluminum-zirconium submerged
nozzle during casting 6 strand 140 mm x 140 mm billet, with controlling the liquid level in mold from original plane straight
line form to up-and-down periodical fluctuation twist line form (amplitude 5 mm and cycle for 2 h) and casting for 5 h,
then rising tundish by 20 ~40 mm to change the position of slag line of nozzle, the eroding depth of submerged nozzle obvi-
ously decreases by enlarging the eroded area of nozzle. Production results show that in the condition that the nozzle is used
for 8 h, the eroding depth of submerged nozzle decreases from 15 mm before process optimization to 5.5 mm after process
optimization. The strength of submerged nozzle is improved to avoid stopping casting due to exchanging broken nozzle. And

the service life of submerged nozzle is improved from 8 h to 10 ~ 12 h.
Material Index 6 Strand 140 mm x 140 mm Billet Casting, Submerged Nozzle, Liquid Level in Mold, Slag Line,
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F1 ZRFRPBERS /%
Table 1 Ingredient of casting mold powder /%

Cal Si0,  ALO, MgO0 Na0+K,0 €
24.6  38.26  2.85 1.90 4.53 17.30

£2 CI0DA LR /%
Table 2 Chemical composition of steel C70DA /%

c Si Mn P S
0.69~0.72 0.18~0.26 0.52~0.60 =<0.018 =0.015
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Table 3 Properties of casting mold powder for low and

middle carbon steels and high carbon steels
R a2 BE R/ T K/ (Pa - 5)

AN 0.73 1160 1.35
FRE 0.67 1100 0.50
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Fig.1 Mold liquid level controlling curves before (a) and after

(b) process optimization, H- height of liquid level in mold
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Fig.2 Comparison of submerged nozzle slag line eroding condi-
tion before (a) and after (b) process optimization of up-and-
down periodical fluctuation operation
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Table 4 Comparison of submerged nozzle slag line eroding

condition before and after process optimization of up-and-

down periodical fluctuation operation, casting for 8 h

T4 HME/mm A/ mm R E/mm
tRALHT 54 25 15.0
Az 63 26 9.5

25 ~30 mm 3 & £40 ~45 mm ; K 0 4042 H 54 mm
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Fig.3 Morphology of eroding submerged nozzle before (a) and

after (b) process optimization of double-slag-line operation
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Table 5 Comparison of submerged nozzle slag line condi-

tion before and after process optimization of double slag line

operation, casting for 8 h

T¥ S/ mm P42/ mm BB/ mm
L Rtd:n) 63 26 9.5
ks 71 26 5.5
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