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A Study on Simulation of Heat Transfer and Solidification of
Molten Steel in Mold for 280 mm x 380 mm Billet Casting

Ren Ziping and Jiang Maofa
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004)

Abstract The flow heat transfer and solidification process of 70L molten steel in a mold for 280 mm x 380 mm billet
casting have been numerically simulated by a commercial software CFX4.4 to review the effect of immersed nozzle structure
on comprehensive metallurgy effect. The results showed that with increasing immersed depth and obliquity of two side im-
mersed nozzle, the thickness of cast billet shell continuously decreased from middle of wide surface to edge angle but the
thickness was rather uniform, and the area of high temperature zone increased which location was moving down; and with in-
creasing casting rate, the thickness of cast billet shell at wide and narrow surface decreased obviously.
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Table 1 Heat physical properties of steel 70L

mH 31
VARIBRE T/C 1471
EARLRIRBE Ts/C 1209
PRHRE T/C 1496
ﬁ‘?iﬁ}jﬁy/kg'm'l's'l 0.006 2
W p/kg'm'3 7 000
BEEEA L/ kg ™! 2.7x10°
B C /I kg! k! 678
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Table 2 Basic process parameters of mold of billet concast-
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Fig.1 Schematic of structure of two side immersed nozzle
service area

4 HHERETESN

HREAILBARKOEHM R T ESETE %
HANKARI SEREEREMATEFR: (1)
hIEE1E K 0.8 m/min, 7K O 4NFL M AL, @4k
HEARE; (2) HL#EEH 0.8 m/min, K O3 A
WEARZ, K D MFLAE; (3) Rk oM
FAERE, PLEH 0.8 m/minZF] 1.2 m/min,

HXPILBARK OFHABEZE 175 ~ 225 mm
R, BB AR E AR E AR T B &R 4
FIRTHE 2.8 3, HFE 2 A9.0M0 X-Z ERE
B, B 3(a) R4S dh ek O EBAHES
B 3(b,c) A% ik AR A SR BE T IR 26 o

B2 niRESfiRE, RARILEARK


http://www.cqvip.com

" 38 - %

%27 %

{1 aminon
1. 354808,
1.3076:03
1. 281103

B2 Z&HPOE X-ZEEN6AE 0.8 m/min, )l
£ 10°, 7K CHEABRE 175 ~ 225 mm

Fig.2 Distribution of temperature of mold centre surface X-

Z: cast speed- 0.8 m/min, obliquity- 10°, immersed depth-

175 ~ 225 mm
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B3 (a) 5daesi DM 16 B3 0.8 m/min, A 10° ~ 30°, A TRE 200 mm; (b, o) &5 fhaRE SR E 275 :

(b) $L3E 0.8 m/min, fiff 10° ~ 30°, #ABE 200 mm; (¢) FLE 1.2 m/min, 5 30°, FEARE 175 ~ 225 mm
Fig.3 (a) Distribution of liquid rate of mold exit surface: cast speed- 0.8 m/min, obliquity- 10° ~ 30°, immersed depth- 200
mm; (b,c) Distribution of temperature of mold narrow wall: (b) cast speed- 0.8 m/min, obliquity- 10° ~ 30°, immersed depth-
200 mm; (c) cast speed- 1.2 m/min, obliquity- 30°, immersed depth- 175 ~ 225 mm
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