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DissTec

Innovative tundish management for final steel thermal
and chemical adjustment
(TUNDJUST, RFSR-CT-2005-00013)
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Work aimed at performing tundish iﬁ“"%@
metallurgy = inclusion design for &* »
iImproved workability steel

Fluid-dynamics

‘anorthite’

T —_ Benefits: costs
saving - efficient
routes

thermodynamics

Application
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DissTec

Technical scenario =R

Requests to favour efficient material addition

a) The material should have residence time in steel long enough
to melt completely

b) The material should have residence time in steel long enough
to mix completely

c) Strategy for inclusion should be chosen (for inclusion
engineering, they should be formed, not removed)

d) The control of the composition should be considered (‘melt
composition stability’)

e) Techniques for regular addition
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Operational scenario

[d
¢

Cogne Acciai Speciali reference configuration : 4-strand billet tundish
Presence of pads and multiple hole baffles

Addition of alloying
elements :

- in the pad
- in the zone within
the holed dams
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Metallurgical scenario @ .

Inclusion engineering strategy:
‘High drawability steels’: needed high deformable inclusions (e.g.,
anorthites)

ALO,-CaO-SiO,

v'Adequate material for addition previously
= | identified after thermo-dynamic modelling
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Need of enhancing i ‘%ﬁ
mixing/dissolution of material

InJ eCtEd In tundISh 100 F-Curve from CAS tundish modelling - L3
80 -

Evaluation criterion: to assess the -

target inclusion population, o

melting-dissolution time needed - I appearance tme
should be less than minimumtime , 27 .

0 2 4 6 8 10 12 14 16 18 20 22

to reach strands. Time (min)

80 -

P This minimum time is the ‘first
appearance time’ (of steel at exit)

. The comparison of results is an

20 information on the expected
mixing behaviour (a sort of ‘index

0 Pad Mu;ug;eefoze Homogenisation of d iSSO'UtiOI’]’)
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Flow water
modelling
features
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Enhanced pad allowed to reach the & -
minimum steel residence time to attain

complete added material dissolution/mixing

73 7
63
55 I
target first with baffles with standard pad with enhanced pad
appearance time (s)
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Trials for inclusion engineering : history
Trial | Trial ll Trial 11l
Steel F304 L F304L/1 304R
Oxygen content (ppm) 100 130 60
Ca-Si : kg/ton 0,6 0,75 1,2
Flow modifier BAFFLES BAFFLES IMPACT BOX
Result Very few Very few 50% anorthites content
anorthites anorthites with respect to target

by

prevailing

ccV  Spol Magn Det WD

200kV A3 187ix BSE 101

‘Globular’ — anorthite ‘Spherical’ — Cromite

Successful

testing: with
enhanced pad
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operating conditions g .
Steel grade 304R
Flow modifiers pad

Weight/temperature 12 tons, 1503°C

Billet size Square 160 mm

Casting speed 1.5 mt/min ey
Added material CaSi ferroalloy (30/60) ¢ 2-4 mm
Addition point (Bags) into the pad

Addition rate: filling: 3 Kgat2t—-5Kgat7t—5Kgat8t- 5Kgatllt
esteady-state casting: 1.2 ton/min

Standard pre-treatment before inclusion engineering operations
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- . Desired composition achieved

M'(‘\-‘ | I Magn Det WD = 20 m
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Work aimed at performing tundish B
metallurgy = inclusion design for 7 »
iImproved workability steel

Untitled: 1
Label:Analisi silicoalluminati sottill

V2000 Til:-0.3  Take-off:34.8 Dot Type:SUTW4+ Res:131 Talds

FS : 2937 Lsec @ 1K)

‘anorthite’

Anorthite spectrum
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Work aimed at performing tundish B
metallurgy = inclusion design for
iImproved workability steel

AL,0,-Ca0-Si0,

‘anorthite’
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