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Effect of Multihole Nozzle on Flow Field and Temperature
Field of Liquid in Mold for Casting Bearing
Steel 280 mm x 325 mm Bloom

Dang Aiguo"?, Cui Juan''?, Liu Jingjun"'? and Feng Yan'*
(1 Xingtai Iron and Steel Corp Ltd, Xingtai 054027 ; 2 Hebei Wire Engineering Technical Research Center, Xingtai 054027 )

Abstract With using numerical simulation method the effect of single straight, four holes and five holes submerged
nozzle on flow field and temperature field of liquid in mold for casting GCrl5 bearing steel 280 mm x 325 mm bloom has
been compared and analyzed. Results show that the present conventional single straight nozzle has not flow impingement on
shell that is favorable for uniform growth of bloom shell, but the impact depth of liquid is large, velocity of flow at meniscus
is small, it is unfavorable to increase quality of bloom; as using four holes submerged nozzle the liquid heat center moves
up, the surface liquid temperature may increases by 8 °C to enhance liquid up whirl, it is available to decrease the super-
heat extent of liquid in mold and melt the mold powder, but due to flow impingement on narrow and widih face of shell in
mold, the zero growth regions with different degree near the impact region occur; as adopting five holes submerged nozzle,
besides the liquid heat center moves up and the liquid up whirl enhance, due to decreasing the flow velocity of liquid in
side hole, the flow impingement on shell decreases, it is available to quick melt the mold powder, fast decrease the super-

heat extent, uniformly grow the shell and markedly increase the quality of bloom.
Material Index Bearing Steel GCrl5, 280 mm x 325 mm Bloom Casting, Mold, Multihole Nozzle, Numerical Simu-

lation
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Fig. 1 Velocity vector diagram of flow field distribution of lig-

uid in straight (a), four holes (b) and five holes (¢) sub-

merged nozzle

F1 GCrl5 RWMPBEREMEXITESH

Table 1 Relevant calculated-parameters of numerical sim-
ulation for steel GCrl15
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Fig.2  Distribution diagram of flow line and residence time of

liquid in mold with straight (a), four holes (b) and five holes

(¢) submerged nozzle
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Fig.3  Contour map of distribution of liquid steel flow velocity at meniscus: submerged noz-
zle- (a) straight; (b) four holes and (¢) five holes
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Fig. 4  Velocity vector diagram of liquid at cross section of
mold: (a,) (b,) straight nozzle; (a,) (b,) four holes nozzle an (a;)

{by) five holes nozzle; distance from meniscus 10 mm (a;) (a,) (a3)

and 130mm (b, ) (by) (bhy)
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Fig. 5 Distribution diagram of temperature field of liquid at

mold center longitudinal section with straight (a), four holes

(b) and five holes (c) submerged nozzle
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Fig. 6  Distribution diagram of casting slab solidified shell

thickness with straight (a) , four holes (b) and five holes (c)

submerged nozzle
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Fig.7 Distribution curves of solidified shell thickness at width
face of casting slab with straight (a), four holes (b) and five
holes (¢) submerged nozzle
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