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Development of Casting Process for Ladle Relining

Kiyomi TAGUCHI, Masaaki NisHI, Noriaki MORISHITA,

Hiroshi M1HASHI, and Shigeo YOSHINO

Synopsis :

In recent years, operating conditions of steel making process have become very severe to ladle lining

refractories.

for"ladle, CL-L process (Cast Lining of Ladle).

ladles.

Meeting with such conditions, a development have been made on a new lining process
This process has been in regular use in large steel

It is a process in which materials added with a small amount of water are charged uniformly through
- a cone chute and revoluting chute, given fluidity by a former with vibrators and cast to form a uniform

monolithic lining.

In order to reduce the curing time, this method equips the heat curing equipment.

Introducing this method, the ladle life has risen by 3 to 45% and the specific refractory consumption
has reduced by 1!l to 229, in comparison with the slinger process.
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Requirements for ladle linings

@® vLonger lite

@ Reduction in refractories
unit consumption

@ Rationalization

———{ Change of operatio?’

+ Increase of CC ratio

|Severe use condition ———

* Increase of RH ratio

* Rising of tapping temperature * Introduction of ladle refining

- Extension of holding time ° Tronsportotion of molten steel

« Uniform and dense
monolithic linings

Slinger Process

« Effective use of
refroctories due to
the partial repair

Fig. 1. Background on introduction of casting
process.
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Fig. 2. Properties of cast lining material after use
at 250 t ladle middle-side wall.
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Fig. 3. Effect of zircon content on the errosion
of refractories by slag.
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Fig. 4. Effect of Al,O; content in matrix

on sintering.
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Fig. 5. Effect of CaO content in matrix
on sintering.
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Table 1. Typical properties of casting materials
for 250 t ladles.
ltern Material A B c
Chemical Al203 2.1 1.6 53
composition SiO2 35.7 50.2 45.3
(%) ZrO2 60.5 46 .6 46.6
Linear 1000°Cx3hrs| -0.16 +0.63 +0.69
change  (%)[I500°Cx3hrs| -0.53 +1.81 +1.66 |
Modulus of 1000°Cx3hrs 26 23 12
rupture (kg/cm)|1I500°Cx3hrs| 94 42 a7
Apparent 1000°Cx 3hrs 23.9 23.0 208
porosity (%) [1500°Cx 3hrs 21.4 243 24.4
Strength coefficient
(after heating at 1500°C> — 1.83 3.92
" at 1000°C
Water content (%) 60 60 67
for slag linellife X=100chilife X=62ch
use no thermal! thermal
Remarks . .
spalling spalling
occured
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Photo. 1. Cross section castable C after 62
heat service (Strength coefficient : 3.92).

Photo. 2. Cross section of castable B after 63
heat service (Strength coefficient : 1.83).

Photo. 3. Microstructure of ladle castable.
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Table 2. Specifications of main equipment.

Process

Equipment

Specification

T

Purpose

to. mixer

Mixing

material

{Conveying material

Conveying mixed

Beit conveyer

Capacity : max. 60t/hr.

Labor saving

Mixer

Volume : | m3
Type : rotating scraper

Reinforcement
of mixing ability

Belt conveyer

Capacity : max. 60t/hr.

Labor saving

Revoluting chute

Size : 1200 x 800w

Revolution : 12 rpm Uniform distribution

Charging and
forming

{Former

J

iCone chute ‘Slope angle : 50°

Side movable 7 F)or easy removal |
[ﬁgratori equipped Uniform forming

IHeuﬁng equipment for curing[Soving of curing time

Conveyer belt l

Revoluting chute

Cone chute
Vibrator

Floor

Fig. 8. Outline of CL-L Process.

hoto. 4. View of mixer.
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Photo. 5. Mixer and charging and discharging
conveyer for casting materials.
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Photo. 6. Rei}aluting and cone chute for
material charging.

high

Cone angle

Sticking tendency to cone

low

L
50 5.5 6.0

Water content of material

Fig. 9. Effect of water content of mixed material
on sticking tendency to cone.
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Fig. 10. Effect of hardening reagent and atmo-

spheric temperature on curing time.
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Fig. 11. Effect of curing by hot air on temper-
ature and hardness of lining face.
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Fig. 12. Effect of curing by hot air on
drying time.
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Fig. 13. Life and unit consumption of
ladle refractories.
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