1704 L M 70 4 (1984) 4
— © 1984 ISIJ
w x  TiEEMRT v v 2AEMOBREEICKIT S
T g F v 2R WDk X L
BARNISEIA® - A A - bfg B
Nd ®w® B EsE™
Tundish Nozzle Constriction in Continuous Casting of Titanium
Bearing Stainless Steel Slabs
Morihiro HASEGAWA, Shigeaki MARUHASHI, Yoshioki KAMIDATE,
Yutaka MURANAKA and Fumio HosH1
Synopsis:

A study was made on the problem of tundish nozzle constriction in continuous casting of titanium bear—

ing stainless steel slabs.

steel in the tundish, and subsequently the ratio of alumina to titanium nitride increases.

The constriction becomes more severe as the percentage of alumina in the molten

The main origin

of titanium nitride and alumina particles in the buildup are denitrification and deoxidation products in

the molten steel.

Alumina from the nozzle refractory and the reaction between aluminum in the steel

and silica in the refractory, in addition to the deoxidation product, plays a significant part in buildup pro—
cess at the initial stage. The buildup process is assumed to be a phenomenon involving not only deposi—
tion of the nonmetalics and freezing of the steel but also subsequent removal of the buildup.
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Table 1. Chemical composition of a test slab(wt2;).

C Si Mn Ni Cr Ti sol.Al

0.038 0.62 1.08 9.99 17.95 0.47 0.035

Table 2. Specification of continuous caster and
its operation.

Machine type Curved mould bending

Machine radius 10.5 (m)
. Thickness 155 (mm
Stab size { gk 1050 (o)

Casting speed
Ladle stream protection
Material of tundish nozzle

0.6~1.0 ( m/min)
Ar shrouding
Graphitized alumina
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(A) Ordinary nozzle (B) Bottle nozzle
Fig. 1. Profile of tundish nozzles used.
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Photo. 1. Photomicrograph of a buildup.

Photo. 2. Scanning electron micrograph of a build-
up (after deep-etching). Cubic particles are TiN,
and coral-like ones are Al,O;.
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Table 3. Comparison of the composition of nonmetalics found in buildups causing severe and

light nozzle constriction.

Sample No. of buildups

Index of severity of nozzle constriction

Nonmetalics in buildups
detected by X-ray diffraction

(1) 161

ALO;[SJ*, TiN[MJ*, Ti(C,N)[W}
Tiy C3S;IW], CaO-6A1,05[WT, CaO-Al03[W]

TiN[S], Al;03[M], TiC[W]

@ 17 Ti,C:S5[W], CaO-6ALOS[W], CaO-Al0s[W]
a - TiN[S], Al,05[M], Ti(C,N)[W]

Tig Co82[WT, CaO -6Al1,04[W]
W 74 TiN[S], Al,O3(M], TisC,S,[W]

TiC [W], CaO-6A105(W], CaO Al 04[W]

* X-ray intensities are strong, [S], moderate, [MJ, and weak, [W, respectively.
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Fig. 2. Effect of the product of titanium and
nitrogen contents in molten steel on the severity
of nozzle constriction.
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Fig. 3. Relationship between {[Total N in TD] —
[Dis. N in TD]} and the percentage of titanium

nitride in molten steel.
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Fig. 5. Relation between the ratio of alumina to
titanium nitride in the molten steel and the se-
verity of nozzle constriction.
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Fig. 4. Relation between the ratio of alumina to
titanium nitride in the molten steel and that in
the buildup.
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Fig. 6. Relation between the ratio of alumina to
titanium nitride in the first heat of sequential
casting and that in the surface layer of buildup.
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