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% Heat transfer between rolls
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. Pyrometer Locations
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Pyrometer Specifications

Model Name and Number

Modline® 5, 5R-141000, 4M5#25579

Length 1346 mm
Focus spot size 15.5 mm
Location of Pyrometer 1 from meniscus 11385 mm
Location of Pyrometer 2 from meniscus 8380 mm
Location of Pyrometer 3 from meniscus 6015.3 mm
Location of Pyrometer 4 from meniscus 3875 mm
Location of Pyrometer 5 from meniscus 13970 mm
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Zones in CON1D File

Zone No. Zone Starts | # of Rolls Roll Radius (m)
M/S (1) |850 1 0.062
M/S, 1A, IB  (2) |940 5 0.062
IB (3) 1767 6 0.062
IB, Il (4) |2823.3 5 0.070
I, Hl (5) |3773.6 1 0.080
i (6) |3968.6 9 0.080
", v (7) 15903.6 1 0.095
v (8) |6130.3 9 0.095
v (9) 18260.0 1 0.095
\J (10) |8495.8 10 0.095
\ (11) [10995.8 1 0.115
() — CON1D Zone No. 11246.0 End of last spray zone (mm)
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... Experiments at Nucor Steel
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Case Time Steady/
Number Transient
1 01/13/06- | Steady
0950-1010
2 01/13/06- | Steady
1535-1610
3 01/16/06- | Steady
0945-1012
4 01/13/06 | Transient
1610-1640
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%.. ~ Case 113 Jan Steady State
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Parameter

Value

Time of Experiment

0950-1010 hrs.

Casting Speed

135.4 ipm (3.44 m/min) (0.057 m/s)

Spray Pattern Number

2

Composition (%)

C 0.247%
Mn 1.09
S 0.0019
Al 0.039

Ca .0018

Si .175

P .014

Cu .087

N (leco).0076

Caster

North

Pouring Temperature

1542.222 °C
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&% Simulation — CON1D

Mold Heat Flux
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Case 1 Results

Close up comparision Result
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Pyrometer 4 Close up comparision Result
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Pyrometer 3

%ﬁ Close up comparision Result
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Eyrometer 2 Close up comparision Result
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Pyrometer 1
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Close up comparision Result
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Pyrometer 5
R Close up comparision Result
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&% Case 2 - 13 Jan Steady State

Parameter Value
Time of Experiment 1535-1610 hrs.
Casting Speed 142.1 ipm (3.61 m/min) (0.06 m/s)
Spray Pattern Number 4
Composition of Elements (%) C .247
Mn 1.09
S 0.0019
Al 0.039
Ca .0018
Si .175
P .014
Cu .087
N (leco).0076
Caster South
Pouring Temperature 1547.777 °C
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Pyrometer 4

Close up comparision Result
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Pyrometer 2

Close up comparision Result
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3 16 Jan Steady State

Parameter

Value

Time of Experiment

0945-1012 hrs.

Casting Speed

118.1 ipm (3.03 m/min) (0.051 m/s)

Spray Pattern Number

1

Composition of Elements (%) C .247

Mn 1.09

S 0.0019
Al 0.039

Ca .0018

Si 175

P .014

Cu .087

N (leco).0076

Pouring Temperature

1556.944 °C
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Case 3 Results

Close up comparision Result
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Pyrometer 2

(i8]

Close up comparision Result
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Pyrometer 1
l‘%\ Close up comparision Result
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Case 4 13 Jan Transient

Parameter

Time of Experiment

1610-1640 hrs.

Casting Speed

142.1 ipm (3.61 m/min) (0.06 m/s)

Spray Pattern Number

4t07

Composition of Elements (%)

C .247

Mn 1.09
S 0.0019
Al 0.039

Ca .0018

Si 175

P .014

Cu .087

N (leco).0076

Caster

South

Pouring Temperature

1547.777 °C
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Spray Pattern Change
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Spray Pattern Change
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: Spra Pattern Change
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% EXperimental Temperature Profile
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O Case 4 Pyrometer 4 3875 mm
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Case 4 Pyrometer 3 6015.3 mm
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- Case 4 Pyrometer 2 8380 mm
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S Case 4 Pyrometer 1 11385 mm
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O Case 4 Results Pyrometer 5 13970 mm
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Sources of Error
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Steam surrounding the slab
Scale formation

Pyrometer positioning
Random Noise in PDA system
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e Comparison of Temperature Profile
from CON1D with Pyrometer
Measurements shows good results for
pyrometers 5,1 and 2

» Pyrometers at top of caster (3 and 4)
are consistently over-predicted

 Transient behavior seems to be
modeled reasonably
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Future Work
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» Further calibration of CON1D

— S. Vapalahti experiments in Mexico

— Top hat Heat transfer profile to be put in
place of Flat top

» Transient case with casting speed
variation to be studied
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