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Twin Type Tundish Plasma Heater of Nippon Steel “NS-Plasmall” for Continuous Caster
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Abstract
I'n continuouscasting, Nippon steel developed thetwin typetundish plasmaheater “NS-Plasmall” which

hasthe high power output and long life. The features and effects of this system are outlined.
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Molten steel temperature control (example)
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Canstant casting spasd

Improvement of
_[ productivity ] L

Prevent casting interrupiion |
Reduction of casting suspension I

Reduction of Nan-metalic inclusion

] L Impravement of center segregation _]

Optimal control
of molten steel _[

Improvement of
yield

temperature
in tundish I

Reduction of nazzle clogging
Towored tapping l Redustion of refractory cost I
temperature N
P Reduction of energy per production unit I
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Effects of plasma heating
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Improved cast strand quality by the molten steel temperature control
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Reduction of submerged entry nozzle clogging
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Merits of plasma heating
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The feature of generating megnetic field by plasma heating type
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Comparison of the plasma heating type

NS-Plasma | NS-Plasma Il
Single torch Twin torch
Plasma torch
Cathode torch (Anode: TD) Cathode and Anode torch
type
DC
Ar gas Ar gas Ar gas
Cathode Anode Cathode
Composition

Nozzle

Heated object
(Anode)

Nozzle
Heated object

Maintainability of

An external diameter: 1.1

An external diameter: 1.0
torch © (Type of separated nozzle) o
0.20 0.7MW
.30 0.8MW
Power © Recommend 0.5MW D 03008
Heating efficiency | O 60070% | O 6001 70%
. 1.0 2.4
Plasma gas - noise D noise: Low O noise: a little low
. Cathode: 2.0
o Cathode: 1.0
Lifetime of torch (@] Anode: 1.0 D Anode: 2.0
noade: L. Nozzle: 2.0
Electric noise D Generated noise: a little | O Generated noise: little
Revamp L Heating chamt_)er O Heating chamber
Anode plate in tundish
Maintainability of Need to maintain anode plate in tundish Only general maintenance
refractory in tundish D Adapted TD heat recycle: difficult Adapted TD heat recycle: possible
Equipment layout | [ ] small e} Middle

(Because of one torch)

(Because of two torches)
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sswem Single type

memmens Twin type

Merit

Small ~ middle CC Middle CC Large CC
(BT - BL etc) (Large section BL etc) (SL
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Merits by the plasma heating type
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-4 = Single torch Twin torch
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Plasma operation panel Auxiliary control panel Main control panel

..... Cooling wat:
Ar gas
Current

/L)
Cooling water / Ar gas
supply facilities

Plasma main power
supply panel

NS-Plasma II (Cathod :Torch Anode :Torch)

OO0 ONS-Plasma 10 O O
Composition of NS-Plasma Il
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Main specification of NS-Plasma Il
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Prevent concentrated plasma arc ~ Anode
Adopt special tungsten

" ., —&— Before
. —a— After

Heat flux index

Distance from center
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Long life of anodic electrode
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Heating spot

Outflow temperature into MD
1521°C < 1517°C(conventional)
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Fluid analysis of the moleten steel in tundish (example)
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Heating chamber Plasma torch

Refractory

Weirs

Tundish
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Design of heating chamber
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