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Non-sinusoidal oscillation amplitude for
continuous casting mold with high casting speed

MENG Xiang-ning', ZHU Miao-yong', CHENG Nai-liang?, JIANG Zhong-kuai’

(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China;
2. Meishan Iron and Steel Co. Ltd., Shanghai Baosteel Co., Nanjing 210039, China)

Abstract: A mathematical model to the represent liquid flux friction in mold was established by heat-transfer model,
heat-stress model and actual data. The effect of non-sinusoidal oscillation amplitude on liquid friction force was analyzed
at casting speed of 2.0 m/min, the selection principle and determination method of amplitude were also introduced. The
results show that the small amplitude application at certain casting speed can restrict the maximal liquid friction force,
increase the flux consumption and decrease the negative strip time. The amplitude should be suitably increased with
casting speed to improve the ameliorate oscillation effect. Combined with the casting production, the optimum
amplitudes casting speed of 2.0 m/minand 2.2 m/min are obtained as #4 mm and +4.5 mm, respectively. The flux film
thickness that accords with the practical condition commendably provides guidance to study the mold lubrication
mechanism.
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Fig.1 Schematic diagrams of mold structure (mm): (a) Transverse plane of wide face; (b) Longitudinal plane of water slots
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Fig.2 Non-sinusoidal oscillation speed curve
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Table 1 Thermal properties of metal materials and cooling water
Material (J-kgg/-K*‘) (kgﬁiﬁ) cfﬁ/a GEI:a (W~m%/1 K (10*5{’0*1) 1\?1{21
Copper 410.0 8940.0 11.0 128 33525 C) 15.2(15 C) 33020 C)
315(120 C) 15.7(71 C) 280(200 C)
310(350 C) 16.5(127 C) 240(350 C)
17.6(227 C) 165(500 C)
18.3(327 C)
Nickel 460.6 8910.0 73 230 82.9 16.7 700
Steel 460.0 7 860.0 49.0
Water 4187.0 998.0 0.597
F2 LZHRIENDIESE
Table 2 Operating parameters and flux properties
L/ L/ dJ/ dy/ dy/ dy/ qw! AB,/ v/ f Oy n/
mm mm mm  mm mm mm  (L-min") C (m'min ") min~' ¢ C (Pa-s)"
1270 210 45 18 21 5 3596.5 6.7 2.0 145 0.2 1065  0.15+0.05

1)At 1300 C

0.40
10.35
<10.30
10.25

dy, d-/mm
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Fig.3 Results of liquid and total flux film thickness
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Fig.4 Liquid friction force in bc section
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