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News in MAGMA CC
Presented by Erik Hepp



What’s New in MS 6.1 - MAGMA CC

v' Stop & Go

v" New 1D Strand Profile Dialog In CC it is possible to create a 1D profile over the
entire strand with a single click

AN

Clipping of Stress Results

<\

Particle counter

v Flow Tracer time

Tundish / Simultaneous Filling and Withdrawal
Fixed Microporosity Criteria

k-epsilon RNG Turbulence Model

Improoved Segregation Model

NS NEE N NN

Impact of Support Rolls on Strand Displacement (Stress)
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Stop&Go: New dialog

Withdrawal Definition l‘
L1 Temperature
Specify parameters for withdrawal process. Select one of the available control types. ¥ 1000 —  (0.00, -13.15, 112.62)
e
900
O Casting Speed Fraction Liquid
®) Stop and go 800
Stop and go E
§ 4
s Step ‘Type |Value ‘Um | T : 3 700
4+ 1 Foward ¥ 279 mm % ‘__E__|_ g
1 o
L 2 Waitng v 282 s Ersoof ] E ©00
X 3 ! "
zmuo ‘ ‘ 5 0
g w ‘ H
2 s |
2 400
S i i
0.0 0.5 1.0 15 20 25 30 35 40 A0 ° £ ]
Time (s) Time [s]

Define Machine Data Process Values

Casting Speed 43481 mm/min
Casting Frequency 1558 1/min
Production 0.0 1/h

oK Cancel

Machine Data Definition

Define machine parameters for forward and backward process steps.

Forward Backward
Velocity 1800.0 | mm/min Velocity 1800.0 | mm/min b
Acceleration 300.0 mm/s® Acceleration 300.0 | mm/s’
Deceleration 300.0 'mm/s* Deceleration 300.0 | mm/s*

100.00
100

MAGMII

A [ oK | Cancel
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Clipping in Stress Results

Von Mises Von Mises
MPa MPa
Before: 14.96 14.96
—’ Empty T Empty
Hot Tear Hot Tear
08293 08293 14.96 14.96
Empty Empty.
Clipping OFF ping ON 13.89 13.89
08293 0.8293
0.7701 0.7701 12'82 12'82
. R 11.75 11.75
06516 06516
10.68 10.68
05924 05924
05331 05331 9.62 9.62
04739 04739
8.55 8.55
04147 04147
03554 03554 7.48 7.48
0.2962 0.2962
6.41 6.41
0.2369 0.2369
01777 01777 5.34 5.34
z z
0.1185 0.1185
4.28 4.28
¥ X 0.0592 LS 0.0592
0.0000 321 3.21
v 7
Continuous Casting, Hot Tear o Continuous Casting Hot 2.14 214
Samin 47.65 Samin 47.65 Y
X-Ray: on X-Ray: on
1.07 1.07
07.09.2023 | customer | subheads | venue A
0.00 0.00
Skoleni_Trinec MAGMA_CC/v38 Skoleni_Trinec_ MAGMA_CC/v38
54min 57.2s i 0.00391 54min 57.2s 0.00391
X-Ray: off X-Ray: off
Sep 04, 2023 04:12:54 PM Sep 04, 2023 04:12:54 PM MAGWA
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Tracer Count Functionality

Tracer O x

Particle size
Show path of particles

Path length )|
] Show flow front
Tracer increment
| Tracer count

Show tracer count

Tracer count threshold s

w|  206a6] w[ 20565 = 22500

x| 2358] x| 18265 = | -2000 |

Create tracer count curve
Range

[JUse tracer range

Hide tracers born before timestep

Hide tracers bomn after timestep

Tracer Count

S

50000 4 5

40000
= 30000 Y x
£ 20000 ———
g 10000

1]

-10000

o 1 @ o 000, Tracer threshold: 0.00 s
Time [s] Tracercount below or equal: 0
Tracercount above: 0
7 10.10.2024
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Age

242.6

°[]

242.6
225.2
207.9
190.6
173.3
155.9
138.6
121.3
104.0
86.6
69.3
52.0
34.7
17.3
0.0




Tracer Count Functionality

Result ¥ Curves
e " Tracer Count —
@ Release Time Below or equal to 100.0s
a- .
F Tracer
Particle size

["I show path of particles
Path length

[[] Show flow front
Tracer increment

Tracer count

V] L
< Tracer count threshold

x| 22646 | y: -20565| z| -1550.0

x 2158 | y: 18265| z| -2050 -
— /
Create tracer count curve ‘é /‘
Range =] ./
[ Use tracer range S /’
Hide tracers born before timestep
Hide tracers born after timestep 921 /
7500 /
75.7 /
59.3 5000 /
/
42.9 z/
26.4 2500
&  FuE-Rinnensimulation/v34
83+ 3min 59.5s 10.0 o P
. Dec 01, 2023 05:53:57 PM .
o , Tracer threshold: 100.00 s i
a" " Tracercount below or equal: 24139 G o ) 0 1 AP \_1,‘1 A0 .;l‘J 100 ,]:f:
Tracercount above: 25378 | ¥ ’ G
B GPH * » S h@ 1509 X X X Time [s]
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Process Time: Flow Tracer

File View Tools Database Info Window Help B

[ Resuts X Materials M MBE "8 peutt x Curves
Project Al results ¥ B

Ressits (38

Geomelry 5 () Heat Balance
v == Continuous Casting

> [ Temperature

> [ Velocity/Absolute Velocity

> [ Velocity/Velocity X

> [0 Velocity/Velocity Y

> [ Velocity/Velocity Z

> [0 Pressure

> [ Fraction Liquid

@

© Wi
Shw
g

8
3
2
El

ics

®

Optimization > [ Fraction Solid
2 v O Tracer
(3 Flow Tracer

2
El
3
3

> [ General Criteria

> [ General Criteria/Part
> [ General Criteria/Part
> [ General Criteria/Part
> (3 General Criteria/Part
> [ Heat Balance

> O Curves

g
3
3
3

Big

Measurement

< >

Animation Curve Selection x Si2

05:53:57 PM
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Influence of Rolls for Displacement (Stress)

Improved rolls contact

Total Contact Pressure
. Displacement MPa
previously mm 72.72
8772 ]
Empty Empty
8772 10.00
8145 9.29
7519
6892 8.57
6266 7.86
5639 7.14
5012
4386 6.43
3759 571
3133 5.00
2506 4.9
1880 .
1253 3.57
627 2.86
0
Bulging/v04 2.14
31min 17.6s 0.002677
X-Ray: off 143
Oct 29, 2023 09:25:53 PM G
.71 0.71
0.00 0.00
0
Bulging/v04 G Bulging/v04 G
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Influence of Rolls for Displacement (Stress)

Displacement

. Displacement Z . Displacement Z
-2.00 U ppe I sSu rface —  (-100.00, 107.23, 800.00) 1925 LOWGF Su I‘face —  (-100.00, 107.23, 800.00)
— (100.00, 115.80, 800.00) — (100.00, 115.80, 800.00)
-2.25 100
E . E
£ 250 E 275
H 2.75 €
g -2 a
2.50
© -3.00 K]
& 2 2.25
a -3.25 a 2.00
5@ ,\‘5000 fﬁﬁo ,@000 x@SQp {'000 ,CISGO {e,GuQ ,\'%‘:d: ,\‘5@0 ,@SQO .@GUQ \«6‘7@ \1900 ,\1‘:@ &‘6000 ‘\’q,sep
Length [mm] G Length [mm] G

Displacement Z

mm
4.915

_ || -3.000

Bulging/v04 3.821

Distortion factor: 1.00 Wlth d rawal d | reCtIOn G
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Fixed Microporosity criteria

Microporosity
%

Microporosity 0.5642
= i
1.453 Empty
Empty 0.5642
1.453
1.418 0.4845
1.382
1.347
1.311 0.4049
1.276
1.240 0.3253
1.205
o 0.2456
1.134
1.098
1.063 0.1660
1.027
0.992 0.0864
Billet_EMS/v30 0.956 Billet EMS/v28
24min 52.7s (0.00°) illet_ \%
Strand length: 19917.63 mm, 99.57 % 0-956 24min 52.7s (0.00°) 0.0068
Apr 04,2024 02:46:33 PM mAGwA  Strand length: 19917.63 mm, 99.57 % 0.006762
X-Ray: off
Apr 04, 2024 02:23:38 PM MAGMA
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Improved Microporosity Prediction

. Microporosity

%
0.5552
Empty

0.5552
0.5316
0.5080
0.4843
0.4607
0.4370
0.4134
0.3897
0.3661
0.3424
0.3188
0.2951
0.2715
0.2478
0.2242

Z
%—Y‘
X
(0.00°)
Strand length: 1926.40 mm, 97.42 %

0.2242

MAGHIA
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MS 6.1

Fixed Microporosity criteria

Microporosity Microporosity
% %
2.843 0.5552
T Empty Empty
2.209 0.5552
B 1 B 1
2.138 - o 0.5316
2.066 0.5080
1.995 0.4843
1.923 0.4607
1.852 0.4370
1.780 0.4134
1.709 0.3897
1.638 0.3661
1.566 0.3424
1.495 0.3188
1.423 0.2951
1.352 0.2715
1.280 0.2478
1.209 AMAP P31 - SGA213 - 78408-D381/v04 0.2242
AMAP P31 - SGA213 - 78408-D381/v03 44min 36.9s (0.00°)
44min 37.1s (0.00°) 1.209 Strand length: 1926.40 mm, 97.42 % 0.2242
Strand length: 1926.51 mm, 97.43 % X-Ray: off
Mar 20, 2024 03:30:56 PM G Mar 21, 2024 11:02:17 AM G
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1D Profil with 1 click in CC

In CCitis possible to generate a 1D-profil for the total strand with only 1 click

W Bramme/v09 - Continuous Casting - Vertical, Steel - MAGMASOFT 6.1 BL156

File View Tools Database Info Window Help B

Results Materials MME =3 pegytx Curves
project |l results X
D Resuns L
Geometry @ Temperature a.
i) = Temperature B
Mesh 1 Temperature =
%= ) Temperature E
efinition @ Temperature
& Temperature \center-g
| ) Temperature p - narrow face

=) Temperature
=) Temperature
) Temperature
= Temperature
&) Temperature
=) Temperature

=T
-~ B Show Result
Assessment £ Vele = IO oSl
. 5 veld Create Images
| o Set Result Comment...
Result £ Vel
£ vele = Animation Definition
£ Pres__Export for MAGMAinteract.
v i Curve Creation 5 Create Result Curve
I F X Delste Selected Results Create 1D Profile
®F  chown Columns . Create 1D Profile on the strand
®F X
ey T s Generates a curve over a set of results on a line along the strand.
=1 Close Additional Proj Version
@  Designinformation.. 7
< Edit User Results. %] Y/} X
Animation 1 Settings ? )"
[ \
| Automatic column wiidth | )
» B P - . ®
& -1000 SBB2 677.73 wide face 2
¢ 9998 6000 69947 comer
& 596 -6000 689.95 narrow face &
& 464 2783 7000 center 88+ Bramme/vD9
o 24min 45.3s
Q. Strand length: 18755.39 mm, 99.68 %
@ X-Ray: off
Jan 06, 2024 10:22:04 PM
| < > B @b
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1532

Empty

1532
1439
1346
1253
1160

1067
974
882
789
696
603
510
417
324
231

231

SR

G

150 | @4 X




1D Profil with 1 click in CC

In CCitis possible to generate a 1D-profil for the total strand with only 1 click

i
R
s

A Casting Temperature Temperature

center
corner
narrow face
wide face

1500

1400

1300
1200
1100

1000

VvaAan AN
500 “‘««“‘
800 Q

700 \

Temperature [°C]

600

500

400

300

200

0 1 s o o @000 \153’00 xo.ﬁ"o \’(,000 \3,000
Length [mm] G
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Sensor #2

K-EPSILON RNG Sensor #1
TURBULENCE MODEL

Absolute
Velocity
m/s
1.511
Empty
1.000
e | ¢ measured 0.92%
no turbulence
. 0.05 1= k-epsilon 0.857
£ . E .
5 L ﬁ 0.786
: M= -
2 7 0.643
f -0.051 R 4
£ ; r,‘ 0.571
g 010 H 13 0.500
5 ]
g i H 0.429
~0.15 4 H g 1
H ! 0.357
i
-0.20 ; . 0.286
0.4 0.2 0.0 -0.2 0.2 0.0 0.2 0.4
Vertical velocity (m/s) Vertical velocity {m/s) 0.214
0.143
Experiment: 0.071
Timmel, K. (2014). PhD Thesis, TU Bergakademie Freiberg . . i
https://tubaf.qucosa.de/api/qucosa%3A22984/attachment/ATT-0/ D:/MAGMAprojects/Mini-LIMMCAST_ 0.000
ey
53.247s
Strand length: 1087.86 mm, 99.80 %
Apr 14, 202: 02:59:28 PM [l mAGma
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https://tubaf.qucosa.de/api/qucosa%3A22984/attachment/ATT-0/

...it might be a
better world...

~...atleast for the
MAGMASOFT® user!
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MAGMA ECONOMICS
Using existing data in MAGMASOFT® to evaluate costs/CO,

\ AR

...not only quality

...also costs & CO, are evaluated!

Material costs
4‘// Melting costs
“——Machining costs

'\\ CO, emissions
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Thank you for
your attention.

Erik Hepp and Evgenii Shvydkii

MAGMA Giel3ereitechnologie GmbH


mailto:e.shvydkii@magmasoft.de
mailto:e.hepp@magmasoft.de



