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Introduction

¥ The solidification behavior and material characteristic of stainless steel in high

temperature are quite different from carbon steel because there are amounts of

Steel Grade Chromlum(% Nickel(%) Carbon(%)

AUSTENITIC SUS304 18~20 8~12 0.08
FERRITIC SUS430 14~18 0 0.12
MARTENSITIC SUS416 12~14 0 0.15

¥ The cracking of the martensitic stainless steel is more severe, and it is difficult to

Break Out
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Introduction

¥ Computer Aided Engineering (CAE) and Computational Fluid Dynamics (CFD)

were used to simulate and visualize the solidification behavior in the mold.

Fraction Solid 20210511_mold_DB Step No / Time Step :0/1.000e-03
Simulated Time :0.0000 sec
Percent Filled :0.0

1.000 Fraction Solid :0.0
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Experimental

~
e CAD software was used to build 3D model
geometric.
Y,
N
e Built the continuous casting model by using
Second step CFD software. )

. ) ) )

e Verified the correlation between the simulation

and the speculation at cracking in continuous
casting.
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Experimental-3D geometry model in the continuous casting

® Build the independent parts in the continuous casting by using SOLIDWORKS.

Mold Dummy Bar Assembly
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CFD- First. geometry meshing

" Import te CAD model, fill the solid and liquid part and mesh the geometry.
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CFD- Second. boundary condition setting

® Input the boundary condition setting

® Material property was built by JMatPro.

COMPOSITION (t%)
Properties Fe: 85.8447
C:0.2741
7.9 h Si:0.4

e Mn: 0.4
/ \\ P:0.0218
ey |2 ""-\ 5:0.0014
= Ni: 0.34
L Cr12.4
\ Mo: 0.09
2 Cu: 013
b N 0013
Al 0.0032
o 1019 g0z
Ti: 0.0018
\ v 0.06

Density (g/(cm)*3)
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Grain size: 500.0 microns
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CFD- Third. Posting

® Export the result from simulation such as temperature distribution and the thickness of

solidification shell.

Fraction Solid

Temperature [C] 1,000

0933

0.867
0.800
0.733

0.667
0.600
0.533

1500.0 1}iq 1492.5 )
-~ mushy zone

1473.3
1460.0
1446.7
1433.3
1420.0
1406.7
1393.3
1380.0
1366.7
1353.3
1340.0
1326.7
1313.3
1300.0 Tsol 1310.0

0.467
0.400
0333
0.267

0.200
0.133
0.067
0.000

temperature distribution thickness of solidification shell
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Experimental-The Break Out steel billet analysis

¥ Compared the different parameters between the Break Out was occurred or not and

compared the difference between the simulation results and the Break Out cracking
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Bottom
Side

Thin part

¥ We can know that the Break Out was occurred at the thin part of solidification shell.
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Result and Discussion

B From the result in simulation, we can know that, if the Break Out was occurred, the

heat extraction rate was faster and uneven of solidification shell was more severe,

44.2

38.3

33.7

Thickness difference - 10.5 mm
Difference ratio - 23.76 %

38.2

and the vital of the solidification shell thickness was the cooling rate in the mold.

37.7

36.7 |a= c=

Thickness difference - 2 mm
Difference ratio - 5.24 %

38.9 37.7

36.7

Thickness difference - 2.2 mm
Difference ratio - 5.66 %

Break Out
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No Break Out

No Break Out
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Result and Discussion

% The vitals of cooling rate were relative heat input and relative heat extraction.

B Relative heat input was defined as the temperature difference between first
measurement temperature in Tundish and the solidification temperature of steel
fluid.

B Relative heat extraction was defined as the time difference between the beginning of

continuous casting and the extraction starting.

I =Tin X Toye

I = indicator
T;,, = relative heat input

T, = relative heat output
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Result and Discussion

B Built the risk indicator bv the steel billet which were occurred the Break Out.
predict
start
input calculate
parameters forr?ula

get the
: value

v

over
Indicator
or not

N

high risk low risk 5 ‘i
Break Out Break Out | casting

...........................................................................

decrease
' heat extraction

ower than
indicator
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Conclusion

¥ By observing the results of simulation and the experimental, the cause of the Break

Out was the uneven solidification shell which was affected by high cooling rate,
especially in martensite stainless steel.

¥ The cooling rate was affected by two parameters: relative heat input and relative

heat extraction. These parameters correspond the temperature difference and time
difference in the continuous casting process.

¥ In this research, we built the indicator to prevent the Break Out risk in continuous

casting process. And confirmed this theory in our manufactory to improve the
produce technology and reduce the cost in steel billet follow-treatments.
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Thanks for your listening
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NZAEBA (Content Statement)

Please feel free to contact us if any,

Yanshui

Department of Computer Aided Engineering
JenChi_Liao

06-6520911 #5289

Jenchi_Liao@walsin.com

The contents above are confidential. Any disclosure, copy or distribution without the permission of competent
supervisor of Walsin Lihwa is strictly prohibited.

If you are not the intended recipient, please delete the contents entirely without using, retaining, or disclosing
any of it. Walsin Lihwa reserves the right to pursue legal action, if any lost is caused to the stakeholders or our
company.
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