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Numeric Simulation of Effect of X-Shape Submerged Nozzle on
Flow of Molten Steel in Mold

Cui Xiaochao, Liu Zicai, Tian Xinming and Lin Jinbao
(Engineering Mechanics Department, Taiyuan University of Science and Technology, Taiyuan 030024)
Abstract The numeric simulation of effect of X-shape submerged nozzle on flow of molten steel in a mold for 160 mm
X 160 mm concasting billet has been carried out by viscous fluid mechanics theory and CFD software Fluent. It was verified
that during pouring with X-shape submerged nozzle, the vortex molien steel entering into mold by guide of vortex guidance
channel which was formed with top and bottom surface of two semi-oval flow guidance plate and invert taper pipe to availably

reduce impact depth, promote inclusion and gas bubble aggregating and floating off, and improve concasting efficiency.
Material Index X- Shape Submerged Nozzle, Molten Steel Flow Field, Numerc Simulation
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Fig.2  Velocity vector of molten steel flow in mold and X-shape submerged nozze at down 270mm from X- submerged inlet (a),

free surface of molten steel in mold (b), down 150 mm {c), 200 mm (d), 250 mm {e) and 300 mm (f) from free surface of mol-

ten steel in mold
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Fig.3  Comparison of molten steel flow state in mold between with and without X- shape guidance device; velocity vertor and cont-

our with X-shape device (a} and without X-shape device {b)
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Table 1 Comparison of values between theoretical and nu-
meric calculation of molten steel flow speed at inlet and out-
let of nozzle and billet casting speed at outlet of mold with

concasting speed 1.8 m/min of billet /m- s~
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