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Simulation Rate

ko]l

Ladle arrival
/ minutes:

3

Rotate

Strand information

Ladle Ladle
flowrate: Minutes to empty: 3
Qi / kg min™ Outlet percentage: 66 %
| 4900 2 [ Flow rate: 4900 kg/min
Steel level: 14 %
Tundish ‘Tundish
| flowrate: Minutes to empty: 11
Q; [ kg min™ Outlet percentage: 46 %
| —24—3,_-,_ = — Flow rate per outlet: 4000 kg/min
| [ Total flow rate: 2450 kg/min
Casting Mold
Speed: Casting
te / m min? — Flow rate: 2451 kg/min
12 - Steel level: 39 %

Accumulated length: 34m
Currentlength: 34m

Last productlength: om
Length beyond cutter: 1.2m

Metallurgical length: 24.5m

Miscellaneous information

Figure 5-1 AlZdI0|& 0l A

=3 HiXIE

Keyboard shortcuts:
E: View Event Log

F: View Flows

H: Show /hide innerrolls
L: View Levels Log

Q: View Strand Quality
T: View Temperature Log
X: Close Dialogue Box

LIEIE. SIoHel dloIS0l alols gel

0 =012 BC= /12 ?IXIotA =Tt

H 5-1 Table of casting machine properties

Type Slab Bloom Billet

Steel grade(s) Linepipe steel Construction steel | Engineering steel
ULC steel

Ladle size / metric ton 250 100 100

Radius / m 9 12 8

Number of strands 2 5 6

Casting speed / m min™ 1.0-2.0 12-138 3-5

Cross section dimension / mm 1200 x 230 250 x 250 130 x 130

Typical use flat products, i.e. | long products, i.e. long products,
plate, sheet, bars, beams, i.e. bars,

coils pilings channels, wires

Roll spacing, section I / mm 202 (35 rolls in 45°)

Roll spacing, section I / mm 283 (25 rolls in 45°)

Radii at bending/straightening / m R56=9, R57=11.3, R58=15, R59=22.6,

R60=45.2
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previous process stage

JIAlzelol&

==
T

Run simulation as a standalone

&

Inclusion content: ENEEEEEEEEENOOOCOCOOOO

Steel Grade: Linepine steel for gas distribution
Cost: $11863.12

Previous Stage: Secondary Steelmaking
Mass: 255.54 ¢

Date: 13/03/2007 12:31:31 GMT

Cast ID: 4
User Level: University Student

# Load data from
Temperature: 1547 °C

Batch ID: 4

6.2 AtEXt

=
[—

ol
Ho

fulJ

6.2.1

RO
Bl

io)

-

2101 O

Ki

=
RO
[0
~
1o

n
RD

o]
R
ol
=

1]
=

Ild
JJ

0l

o

KU
i
0l
Kflo
I

w AtEX

b

S
=

LS

=0, O

ol
oD

KA

o)
Rl
Rr

ol
H
4r
nl

o
J

0oLt

2 M 22X =0

Ol

Kt
J

_I

K

JJ

2oLt

T

e

)

RO
[0

JUJ

ottlet =4

—

[=1=] Dl,

g Z2g Aot JltieEt =

)

= A0l

=

ot

LS

ot

Xl

ol
R0

& 0o

=]

&0l A

OICt.

ol

<0
KO

&l

o]

_

~J

Rr
H

un

0L
U

Ild

[0

13

o0
al

KJ

WH
IH

N

HA 3 JHXIS

0

&S ZAGH] 2

JIAA

clol=2l

_L_Q,

o0

o

Al

It 1020l

Xl

clol=2l

0 22t 0.5, 0.75, 1.00°C/minOICt.
A ==J[0ll

cll 01 & 0]

0kl

= Al

ol

A

JU
0

E

ol
~J

RO

Ol

s

KM
A



2101

LI EAIDF E

')

-

WE

c

O (

_ID
ol

KJ
oy

uln

8

.I

ANZEE D LA dlo]

e}
o)
E
ok

T

:
oll
<0

-

<0
)

o0

al

<0

K0

i
K
4

i

-

20

ol

<0
KO

o)
U

I A

ol

ﬁl)\
—/

K0

KF
&)

0l
<0
18J

o0

un

JU
I9)

=
Al

& Ll 0l A

| =

p|
(=]

OICt.

o[
0
O
00
U
A
ol

Ok

Ul

KIAIA ST

Ok

Al

HH

A
S

00

un

2 =08 EUA0AS 2 =0

4

I
10

-

al

ol

<0

R0
1

10

)

ioll

(JH M= 0l

4

= BUAWA X

et ==Lel

Ol

HA & Al &=L

=
IS & $200 HIE0 AREMH W

==
=

- HO2HAN SEUWHR
- “Change SEN”

P

o

X 1L
_I_JE

ol 15

=]
—

1o

OrCH I

AETH

EICI42)

ol A

o
T

<l

4= SEUZE FYAIZILH

A

i

==3
=

i

Kk
&l

JIJ
10
oM

T
H
M

K
oK

U
4

J

Rr

<k
ol

ol
<r

-

10

KJ
OH

R0
[0

io)

a

o0

ol
k{0

o3

LH
MHr

LA
o3

—_

o]
oll
R
E

i0J
oD

Aol =

]
i

o
)

-

n0

i0J

-

no
ol

an
i

0l
K0

040
Kir

iJ

Rr
or

=
=

ol 250 mm SMH <2

=
=

2E2 250mm

A=

—_

Kt
ol

=il

03

Kk

ol
00

Ol Ct.

R0

K0

nO

I

el

XF
=

=20l

=& 0 A

Yxoz J

X
-~

TiNo S HEAZ2 A==

=0l

180

~

otLIOIH XtsAt AETHEZ AIEE



H=IIUA 1200%230mm<e| X|==

=

232 =N

==
—

ULCH.

== of

L

(=]
o

0.0035%

OF
=

w® O S M & " o Bl M S T WS lm Ko OF 0
" SZR3OF " SV T T _ R0 Ho
1 T ik Lo ool o B oo B Ol SR
J SRR S S Al o2 Lo el oF 00 o
R0 W o o= of W0 = S oM™ X o M = — H X
o £ Ko - W L2535 -0 8 g a|m
o Yo 3 a _ A .®mUR® s 8
i oo KD g £ S o WO KWW < < .
= ~ <q ., ol = 8l T o0 3 = IF ™ RS e s
~ + _ = KO Ul S AS = o1 TR m Moo o
o DX s W 2 SEAD YW= S g U
= M = = x Lo = RS o = =
0l s arom S S O a2 W ol 0o 2
e = Eﬁ? & RS2 oR SEw o
© = . o K J _ IR =S ] a1 41
=2 U o _ N O_._ul.l
i SR KD o < c_o S Hom® k= w <8
ma WMWWI_:w__Do Ol o 4z R O ___U.CT pomoo____
o SE &= 2 g 70 T o wgXrWm s il pp MO
" %%Mujujko o E._ur%mt B W0z < o X0
o S @ o Ko ol o2 o Wy < oo J T+
= Ny 0B R = Ol Rl o & _ 70 Z _ My B
50 5! ] = o
N0 Vo - Ko H N E_.H_HMFOeLll n o jHTM_lj
n R0 Mo = o) HF S 2% 3 = Mg Ul o S
< Az o oy oo 0 S ST gy gy W o " al
m_w MM&M _ D om of i A & o ~ & o A_H_mwmm
S Oz uo S K Ro o S W oo w s =
oT — o o, 3o AR U N N B L IF =
s I = 0 T ® 3l
K0 T o= MRM < A N2 Ko 20 <k = ® _ - o
Luo .AO = W _ o)l _.Cl_ o ol __.__E :.I o < S 0O __h =) O_l
n W s ™ g o o 0l Emﬁ_a_%éwﬂw%ﬂc_m O ) gy O
S SodAzxewms Wy SoMsmgm_ Ve _dmx W5 ™
- S05% KD 00 N0 g Uil Do = O 0
) Mc;__owm;or = [ o E%ﬂo_ow_ﬂ_zﬂ_: W@m_sL
= i) NS D9 ™ < o o = Moo E <A S s T
w o2 S N = m___._,mnu@._ 20 _.eraO S =i
- T oWy = = ||mmuA||:_._x_un_9mXx_.=_ 2 00 K o
RS 2. S22 5 @87 MWMS S H A & _ A Al
Q) w z OF JaH 2 I _ ~ = 22 n 0 S ~ O ~ O U &
Kb =< I W < K & o Kb P Bu oo U S 6 ol iof Ul o Bl
o] = O W< H <L = S & MWm .S W08 R R «© M o
<A RMMTAGA & T MO F A K AU H

HOF StCh.

0

IRHE N



H 6-1. AlI2dI0I&ENHA Jisst 282 =4
Construction steel TiNb ULC s‘(eel Linepipe steel Engineering
for car bodies steel
C 0.1450 0.0030 0.0700 0.4150
Si 0.2000 0.2100 0.1800 0.4000
Mn 1.4000 0.7500 1.0500 0.7500
P <0.0250 0.0650 <0.0120 0.0350
S <0.0200 <0.0120 <0.0030 0.0350
Cr <0.1000 <0.0500 <0.0600 1.0500
Al 0.0350 0.0450 0.0300 0.0225
B <0.0005 0.0030 <0.0050 0.0050
Ni <0.1500 <0.0800 <0.0500 0.3000
Nb 0.0500 0.0200 0.0150 0.0000
Ti <0.0100 0.0300 <0.0100 0.0000
V <0.0100 - <0.0100 0.0100
Mo <0.0400 <0.0100 <0.0100 0.2250
As - <0.0010 - 0.0000
Ca - - <0.0050 0.0000
N <0.0050 <0.0040 <0.0045 0.0050
H <0.0005 <0.0005 <0.0002 0.0002
<0.0010 <0.0005 <0.0007 0.0005
6.4 J&ol 3%
ot =sdE HFE 2&FAl JisotH S22 & HA=z2 =0/J] foilA &
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Table 6-2 Metallurgical lengths for construction steel cast in the bloom caster, 250 x 250 mm.

Cooling Rate / Casting Speed / m min-—
kg water per kg steel 1.2 1.4 1.6 1.8
Q.3 22.48 26.55 30.43 34.65
0.4 21.78 25.57 20.10 33.12
0.5 20.06 24.43 37.55 31.26
0.6 20.04 23.17 25.57 20.22

Table 6-3 Metallurgical lengths for ultra-low carbon steel cast in the slab caster, 1200 = 230 mm.

Cooling Rate / Casting Speed / m min-+
kg water per kg steel 1.0 1.2 1.4 1.6 1.8 2.0
0.4 19.03 23.06 oy.os 31.55 36.06 40.73
0.5 18.30 22.16 26.16 30.30 34.62 30.10
0.6 17.67 21.38 25.23 29.22 33.36 37.70
0.7 17.11 20.70 24.43 28.30 32.28 36.47
0.8 16.63 20.10 23.70 27.46 31.35 35.40

Table 6-4 Metallurgical lengths for linepipe steel cast in the slab caster, 1200 x 230 mm.

Cooling Rate / Casting Speed / m min-—
kg water per kg steel 1.0 1.2 1.4 1.6 1.8 2.0
0.4 20.17 24.50 28.08 33.65 38.55 43.56
0.5 19.40 23.56 27.86 32.35 37.02 41.87
0.6 18.75 22.74 26.88 31.20 35.70 40.37
0.7 18.17 22.02 26.04 30.21 34.56 30.10
0.8 17.635 21.40 25.30 29.33 33.57 37.97

Table 6-5 Metallurgical lengths for engineering steel cast in the billet caster, 130 x 130 mm.

Cooling Rate / Casting Speed / m min-
kg water per kg steel 3.0 4.0 5.0
0.8 17.20 22.40 28.00
0.9 16.70 21.53 26.83
1.0 16.20 20.75 25.66
1.1 15.70 19.86 24.42
1.2 15.20 19.06 23.33
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Table 6-6 Material properties of available mold powders.

Purpose

Cost
/ s perkg

Break temperature

Viscosity

Powder

[°C
1170
1190
1130
1050
1050

/Pas

Used for crack sensitive

grades

0.40
0.35
0.45
0.50

0.12
0.21
0.19
0.10
0.03

A

Used for sticker sensitive

grades

Used for high speed casting
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Table 8-1 Quality defects and their countermeasures.

Scrap

Downgrade

Scarfe

Steel

More than two defects

Any two defects

Surface cracking

CON

Any defect More than two defects

Surface cracking or

ULC

Internal cracking or
Center segregation or

Oscillation marks

More than two defects
Inclusion content

Surface cracking or
Oscillation marks

LPS

More than two defects

ENG

Any two defects
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