GJ] ProCAST

= -1 TRE ot *ren- QUIKCAST
VERERLENTE o — -
TECNOLOGIE D’AVANGUARDIA T°c°;':?§.?c':-: ':: nE ) H \‘l

INTEGRATED CASTING AND ROLLING SIMULATION:
PROCESS CHAINING APPROACH

Valente ing. Lorenzo — Viscardi ing. Cristian
ECOTRE VALENTE — TECNOLOGIE D’AVANGUARDIA - BRESCIA ITALIA

L @ 9th International & 6th European ROLLING Conference 2013



= = 1 TIRE

VERERLENTE
TECNOLOGIE D’AVANGUARDIA

j ProCAST
get it right QUikCAST

w1 T FORN

Corpo a( ion

45 T EAF

FE ALLOY LF, VDIVOD

ELOOM CASTER

BLOOM CASTER¥

SPECTROMETER

ot T

{CONDITIONING

: DESPATCH
iMPI, -
{BHOT BLASTING, i
isFGs, 5
iFCT 1 UST

¥
ROLLING
MILL

RANJANGAON

—— Material Flow

» Quality System Flow

ProCAST CURVE CONTINUOUS
CASTING
DEFORM ROLLING

iy

VERTICAL
C.CASTING

DRAWING

HORIZONTAL
C.CASTING

EXTRUSION

EAHNEALIRG
{FURMAGCE

INGOT

HEAT
TREATMENT

COGGING



ProCAST
BCO = INTEGRATED CASTING AND ROLLING SIMULATION: ol et

VEALENTE PROCESS CHAINING APPROACH St o e
TECNOLOGIE D'AVANGUARDIA ,?Eéa;}gg ‘I E il‘ H L

CONTINUOUS CASTING SIMULATION

Mould g e g wiviin. N S

(Thermal balance, air E
P gap formation, stress
B ﬁ analysis) |

Tundish

(flow and ’

TigREENENELYY

L
T

cooling)
First solidified shell
Distortion
Nozzle 3 |
(flow and -
influence on Effect of rcl)lls - Bulging
solid shell)

Secondary
cooling

y Oth International & 6th European ROLLING Conference 2013



ProCAST
BCO = INTEGRATED CASTING AND ROLLING SIMULATION: ol et

VELENTE PROCESS CHAINING APPROACH T — geme
TECNOLOGIE D'AVANGUARDIA T%Q:',E%g:.gg "I nE iIA ﬂ ¥
ROLLING SIMULATION

voestalpine Schienen GmbH

. 9th International & 6th European ROLLING Conference 2013



BCO = INTEGRATED CASTING AND ROLLING SIMULATION: ol et

VEaLENTE PROCESS CHAINING APPROACH Scintc g E—eee
TECNOLOGIE D’AVANGUARDIA T’&EEE "I nE iIJ H V

HEAT TREATMENT, MICROSTRUCTURE & GRAIN SIZE

Final Distribution of Cu
simulation: ASTM 6 -7
Com Co st Swp [ Time S 500/ 1 M08 production: ASTM 6 -7
T T TR
e
-
...
-
e
won
.
= simulation: ASTM 6.5-8.5
A production: ASTM 7 - 8
o with 15% ASTM 5
-
an
-
f
ProCAST

Final Distribution of C. Si and Mn

o am o i)

simulation: ASTM6-7 simulation: ASTM5.5-7.5

production: ASTM 6 -7 production: ASTM 6 -7

9th International & 6th European ROLLING Conference 2013




@/} ProCAST

BCO = INTEGRATED CASTING AND ROLLING SIMULATION: ol Pt

VELENTE PROCESS CHAINING APPROACH =T T ERnN

TECNOLOGIE D'AVANGUARDIA P il " nE iIJ H V
CASE STUD

4

GENERAL APPROACH: NO PROCESS LINK
ROLLING DOESN’T CONSIDER CAST
PRODUCT HISTORY

GOAL OF THIS WORK

6 @ 9th International & 6th European ROLLING Conference 2013




= = 1 TIRE

VERERLENTE
TECNOLOGIE D’AVANGUARDIA

S ifi —

cientific P~

Forming 1
Technologies ’

rporation 4

Col

ProCAST
9( r\gh! QU i kCAST

DRI

Steel grade =42 CrMo4

Chemical composition Element

Si

Cr

Ni

Mo

%

0.38

0.23

0.64

0.01

0.99

0.08

0.16

Casting Speed = 650 mm/min

Pouring Temperature = 1532 °C

( )
AL | [

=’




. ProCAST
B0 = INTEGRATED CASTING AND ROLLING SIMULATION: ol et
VERLENTE PROCESS CHAINING APPROACH Scientc F-ea

—
TECNOLOGIE D’AVANGUARDIA Tm::w;g"nE i' H l'l
Corporation / 4 — e———

CONTINUOUS CASTING SIMULATION
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ProCAST shares the same mesh with DEFORM and all results are exported:
Temperature, Stress, Strain and Alloying element Distribution
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SHAPE ROLLING SIMULATION

PASS GROOVE ROLL GAP [mm] SPEED [rpm] INTERVAL TIME [s]
1 A 100 45 7
2 C 100 48 5
3 B 130 47 5
4 C 110 49 5
5 B 110 55 10
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DEFORM Shape Rolling simulation at first pass: Initial State with Process Chaining Approach
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Groove Filling - slice: Standard Approach (Red) VS Process Chaining Approach (Green)
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1. Rolling Simulation with Standard Approach is done using homogeneous value for input data;
there are important information about Continuous Casting which get lost, like Residual Stresses
and Strains and Alloy Element Distribution

2. New “Process Chaining Approach” wants to takes into account manufacturing operations before
Rolling: Continuous Casting, Cooling and Heating Furnace to best fit reality

3. Software ProCAST exports directly mesh and results into DEFORM native format

4. This approach is useful to the Continuous Casting and Rolling industry to increase the quality and
the productivity of their plants, processes and products

“PROCESS CHAINING APPROACH”
ROLLING IMPORTS CAST PRODUCT HISTORY
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