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Effect of Nozzle Angle on Flow Field in Mould for
150 mm x 380 mm Rectangular Bloom Casting
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Abstract In order to reduce the defect such as corner crack of rectangular bloom and breakout to increase the quality
of bloom, the study of optimization of mould flow field by changing nozzle angle of submerged nozzle has been carried out.
The numerical simulation of liquid flow and solidification coupling process in mould for 150 mm x 380 mm rectangular
bloom has been performed by using Fluent software to get the effect of nozzle angel (15° ~30°) on surface flow rate, sur-
face turbulent kinetic energy and impact depth. Results show that with increasing nozzle angle the average surface flow rate
decreases, the impact depth increases being favourable to stabilize the liquid surface; but with increasing nozzle angle, the
liquid surface fluctuation is small, it is unfavourable to stirring liquid and removing inclusions in steel, and in this case the
circle round region in lower part of mould is too low and the bloom shell is thinning easily forming breakout; to sum up it is
obtained that the suitable nozzle angle for 150 mm x 380 mm bloom casting is 25°. Application results obtain that the total
inclusion numbers with using optimized nozzle decrease by 36% .
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Schematic drawing of structure of nozzle in mould
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Table 1 Free surface parameters with nozzle angle 15° ~30°
i e} iﬁi_j'lﬁ/ ﬁ_ﬁ‘jl’iif‘&f;ﬁ ﬁE‘/ﬂ kR e/
= (m=s™ ") C10™" m® =5™" mm
152 0.080 3 3.0] 175
20° 0.064 0 2.75 180
25% 0.051 1 1,31 195
30° 0.039 5 1.22 220
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Fig.3  Change curves of temperature (a) and surface flow velocity (b) from narrow face center to nozzle with nozzle angle 15° ~30°
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Fig.4 Flow line chart of longitudinal section of mould flow field, nozzle angle; 15°(a),20°(b) ,25°(¢) and 30°(d)
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Fig.5 Morphology of large inclusions in casting bloom before (&) and after (b) nozzle
angle optimization

iR

LA AL BT 4 I8 3R o K 7 e 24 9 T2 4 40 (&
S5(a) iR, S A REBEHRTEANBAMEAEH
RELNHAR e 2 BB a9BRIE e de, W afmeE
e GETE 4y BT e Ze iy iy, Hodr B R & K\ Na
e ZL R 5 R A BRL Y T1. 4% , RIALE R
FEMENESEAR,

THRALGERE R KB Y RINE S
(b) IR, A AN BR T GFEHI LD EN
K, TR ERE T 2% K. Na iy
BUE 5 RIE LY BRI 35% , W/ 2 36% , 45 S 2%
LN HBSRE,

5 &

(1) B 7K DA 3, 24w s R,
BN BUAR RESE N2 15 BRIEE o

(2) BEF K CHEA B3E 0, wha TREE 3, whits
MR T U L MR X 2 1K B T F) 4 R e
b, e, B A T RUE B

(3) AR5, F BRI B IX FR A, b jal e X 14

- - -

I, A RT3 5 N R RN
B R IA 1

(4) i F 3 hn, &5 R w
A B/, A R T 5B
gz I HERR, T A X
K, BB H, FEHTE

(5) bR, &5 T
A AR, BIE R
BB BE, FIRE P RIE T
B RIS K. Na B K
RIS 28, 080 T 449 36% .

(6) fill fA X 45 b A8 R AT
BB A, X F W E & 150 mm x 380 mm (1945 5
£ , B S oA 250

2% 30wk

[1] Thomas B G,Mika L J,Najjar F M. Simulation of Fluid flow inside a
Continuous Slab-Casting Machine[ J]. Metall Trans B, 1990,21B.
387-400.

[2] 24 IR BREI, . K DML A SR e S s A
W B A [ )] AL TR K EF 4R ,2007,29(8) :816-821.

[31 4k A, BRZ XIEHE, % BEIEENLLT AR A 8) B (et
BAGEAER (D], SIBBIT,2001(5) :31-34.

[41 & W %, Gokiil, % BTG % LA MBS AUk S i 7 T
HLI] Toalkjn#%,2011(1) :4446.

(5] #Rig(e, OB, 8, % ARURIE LS MBS N R B R S B &
ABE T ] JE st R 44) , 2009 ,31(6) :770-776.

[6] B4R, AR ATEA. ML SRR NG SR ST IO
R T]. #Ek 4K, 2009,30(3) :64-67.

[7] HAEF B, REEF K OBAITITNELE D HRARY
BRI ()], KB BHLE B4 ,2002,23(3) :64-67.

B 3 A(1988-) , 4, Wi - (2014 4EJLEE 4 A %%) , 2011 4F
AL A K2 (AR} ) Be b, 550 & PR 30 A0 40 5 I 45 A 42
E-mail : lanhudie. 20@ 163. com

RS H B .2015-11-16

—

P& XS :38-183

gk iTH) 2016 F(H#A) 2 L
EEE A FIRITE ( "TEIT) \

FEHr:16.00 Ju/H  96.00 Ju/4E
Huhik - WAL AW A KE3LO SR -SRI RR R IR wlFRIR B 28 4L

N\

MR 4 435001

=22

A

DI SIS

Uy . .
53> 33353 > >

-
2o =



