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(57) Claim

i. A molten metal discharge nozzle /5?r a casting

device, wherein at least an inner surf$£M portion 

defining a nozzle bore of the nozzle is made of a 

refractory comprising CaO and SiO2, and optionally A12O3,

the ratio of said CaO to said SiO2, being from 0.18 

to 1.86, and

the A12O3 content of said portion being not more 

than 10 wt% of the total sum weight of said CaO and SiO2.

2. A nozzle according to claim 1, wherein said SiO2 is

partially replaced by Si.



COMMONWEALTH OF AUSTRALIA

PATENT ACT 1952

COMPLETE SPECIFICATION

(ORIGINAL)

FOR OFFICE USE

Application Number:
Lodged:

0 Complete Specification Lodged:
Accepted:

» «« Published:©09Oft©©
Priority:© © ft β

β* *»#** Related Art-:
9 « O φ 0 ft9 »9

CLASS INT. CLASS

9 9 9
*90 

0 6 0

NAME OF APPLICANT: TOSHIBA CERAMICS CO., LTD. and
° ” SUMITOMO METAL INDUSTRIES, LTD.

e « 9 9

*»»’ « ADDRESS OF APPLICANT: 26-2 Nishi-Shinjuku 1-chome, Shinjuku-ku 
Tokyo, Japan and
15 Kitahama 5-chome, Iligashi-ku, Osaka-shi 
Osaka-fu, Japan, r«.s Cl' V

9 9 t · » 4.9.9 : '

NAME(S) OF INVENTOR(S) KAZUHIDE KAWAI NORIFUMI KASAI
HIROYUKI MORI

. SATOSHI OYA
SEIYA SUGITA 
MORIO KAWASAKI

ADDRESS FOR SERVICE: DAVIES fc COLLISON, Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

A NOZZLE FOR DISCHARGING MOLTEN METAL USED IN A 
CASTING DEVICE '

The following statement is a full description of this invention,
including the best method of performing it known to us :-
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The present invention relates to a nozzle for 

discharging molten metal used in a casting device.

Alumina-graphite and zirconia-graphite have been 

popularly used as the material of the nozzles for dis­

charging molten metal such as a submerged nozzle for · 

continuous discharging. These materials show high corrosion 

resistance against molten steel, but they have the defect 

that they tend to invite deposition of base metal because 

of their high heat conductivity. Especially in the case 

of steel with high aluminum content such as aluminum killed 

steel, there tends to take place blockage of a nozzle bore 

of the nozzle due to deposition of aluminum oxides such 

as AT^Og, necessitating interruption of casting operation.

Countermeasures such as improvement of preheating 

conditions and heat insulation have been taken, with an 

appreciable effect, against the blockage due to the 

deposition of the base metal.

On the other hand, for preventing the blockage 

due,to aluminum oxides, there is employed a slit type
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submerged nozzle in which a porous refractory is provided on

an inner surface portion defining the nozzle bore to

introduce an inert gas through the porous refractory. This

slit type subnerged nozzle, however, has the following

problems.

. Since it is difficult to provide slits close to

a discharging port of molten steel, it is hardly possible 

to prevent the deposition of metal and the blockage at the 

area near the discharging port. Also, carbon content of 

the porous refractory is gradually oxidized away while SiO? 

is· reacted with the C-CO reducing atmosphere to become SiO 

and dissipated in that form as the discharging operation 

is conducted repeatedly. This results in an increased 

gas permeability of the porous refractory, making it 

difficult to control the permeation rate of inert gas. 

Further, increased feed of inert gas encourages formation 

of pinholes in the cast steel. ·

. Many attempts have been made for preventing the

blockage by improving the nozzle material. For instance, 

Japanese Patent Application Kokai (Laid-Open) No. 57-71860 

proposes a method in which a CaO-graphite type refractory 

is used and the nozzle component is reacted with AlgOg in 

molten steel to produce a CaO-AlgOg type low-melting 

material to thereby use away AlgOg which is inclined to 

deposit on the inner surface.
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However, the CaO-Al2O3 type materials don't always 

form a low-melting material; a high-melting material may 

be formed, which may become the core of a deposition of 

Al203 and this may expedite blockage of the nozzle.
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SUMMARY OF THE INVENTION

In accordance with the present invention there is 

provided a molten metal discharge nozzle for a casting 

device, wherein at least an inner surface portion 

defining a nozzle bore of the nozzle is made of a 

refractory comprising CaO and SiO2, and optionally Al203,

the ratio of said CaO to said Si02, being from 0.18 

to 1.86, and

the A12O3 content of said portion being not more 

than 10 wt% of the total sum weight of said CaO and Si02.

In the nozzle of the present invention, the CaO to 

Si02 ratio in the inner surface portion is specified to 

0.18-1.86, whereby even if A12O3 should be deposited on 

the inner surface, it will typically react with CaO and 

SiO2 to form a compound having a melting point lower than 

the molten steel temperature and will fuse away in the 

molten steel, so that there can be obtained a nozzle 

which is safe from blockage in a wide range of working 

conditions.

When the ratio of CaO to Si02 is outside said 

range, the desired low-melting liquid phase may not be 

produced effectively and instead high-melting point 

calcium aluminate may be produced from a solid phase 

reaction of A12O3 and CaO, and such high-melting compound 

may serve as the core for the deposition of A12O3. When 

the content of Al203 exceeds 10 wt% of the total sum 

weight of CaO and SiO2, the nozzle itself may be reduced 

in melting point because of the reaction of A12O3 with CaO 

and SiO2 and may become vulnerable to damage by fusion.

A12O3 deposited on the inner surface of this 

invention during the casting operation will generally 

undergo a chemical reaction with CaO and Si02 to form a
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liquid phase having a melting point below l,500°C. This 

liquid phase is borne away with molten steel, so that 

there is reduced deposition and accumulation of A12O3 on 

the inner surface.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a sectional view showing an embodiment

of a nozzle of the present invention.
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10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will be

described by way of example only with reference to the 

accompanying drawings and tables.

In the drawing, a body portion 13 is composed of a
15 conventional refractory material (comprised principally

of A12O3 and C) and an inner surface portion 12 defining a 

nozzle bore 14 contains CaO and SiO2 in the specified 

ratio. The composition of the portion 12 and the ratio 

of CaO to SiO2 in the nozzles of Examples 11 to 19 are

20 shown in Table 1. Those in the nozzles of Comparative 

Examples 11 to 13 are also shown in Table 1 for 

comparison.

Each of these nozzles is mounted to the same 

tundish and subjected to continuous casting of aluminium

25 killed steel under the same conditions,, After the

casting operation, the narrowing rate of the nozzle bore 

14 across the A-A section (FIG. 1) of each of the nozzles 

is measured and shown in the bottommost rank of Table 1.
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As seen from the table, the narrowing rat· in 

the nozzles of Examples 11 to 19 according to this invention 

is less than 1/3 of that in the nozzles of Comparative 

Examples 11 to 13, indicating the excellent effect to prevent

5 the blockage according to this invention.

In the nozzles of this invention, SiOj may be 

partly replaced with Si. The same effect as described' 

above can be obtained in this case since Si is oxidized 

into SiO? on the inner surface.

10 While the present invention has been described

in conjunction with advantageous embodiments, it will be

< apparent to those skilled in the art that modificationsft ft ft ft ft < * *a ft
I and variations may be resorted to without departing from

i « «· *

«'· the spirit and scope of the invention. For example,
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is possible to use other materials than those used in 

Example 11 to 19 provided that the specific condition (the 

content of should be less than 10 wt% of the total

sum weight of SiC^ and CaO) is met.
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Example 
11 ·

Example
12

Example
13

Example
.14

Example
15

Example
16

Example
17

Example

18

Example

19

Conp.
Example

11

Carp.
Example

12

Carp.
Example

13

Compo­

sition

(wt%)

ZrO2 68 67.5. 66.5 40. 63.5 60 55 50 27 40 17 0

C 20 20 20 20 20. 20 20 20 20 20 20 30

SiO2 10 10 10 30 10 10 10 10 25 10 10 15

CaO 2.0 2.5 3.5 10 6.5 10 15 18 25 · 30 53 0

M2°3 0 0 0 0 0 0 0 2 3 0 0 55

CaO/
SiO2 0.20 0.25 0.35 0.33 0.65 1.0 1.5 1.8 1.0 3.0 5.3 0

Nozzle bore 
narrowing 
rate (%)

15 10 8 6 6 6 12 14 6 57 48 52
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THE CLAIMS DEFINING Thfi INVENTION ARE AS FOLLOWS :-

1. A molten metal discharge nozzle for a casting 

device, wherein at least an inner surface portion 

defining a nozzle bore of the nozzle is made of a 

refractory comprising CaO and SiO2, and optionally A12O3,

the ratio of said CaO to said SiO2, being from 0.18 

to 1.86, and

the A12O3 content of said portion being not more 

than 10 wt% of the total sum weight of said CaO and SiO2.

2. A nozzle according ·' . claim 1, wherein said SiO2 is 

partially replaced by Si.

3. A nozzle according to claim 1 substantially as

♦ hereinbefore described with reference to the drawings
r ί Η < ί **

and/or Examples.
« * 4β r β o .

to
to«00«

···««« DATED this 23rd day of November 1989.
to t 

0 β 4e 4«

¢¢¢9 
• 0«

0 9 0

β 0 0 « 4 «
9 a 6

e·««·«< 4 <
«« 5 < < < 1

« t

a t « 5
< <

ί <a c

891123,8




