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Article Information Abstract

This study aims to identify the key production bottlenecks in manufacturing a high-quality tundish
nozzle comparable to an imported foreign part. By overcoming these bottlenecks, we strive to develop
the technical expertise necessary to produce these nozzles domestically. The tundish nozzle was
examined in three parts: the metallic holder, the refractory castable (nozzle seat), and the nozzle insert.
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Analysis using ICP, SEM-EDS, and XRD revealed that this holder is composed of over 99.5% iron, with a
carbon content of 0.055% and no significant alloying elements. The primary phase is alpha iron
(ferrite), with a small amount (less than 1%) of iron carbide (cementite). Analysis of the refractory

Keywords:
Reverse Engineering
Characterization Techniques

Nozzle castable and nozzle insert using XRD, XRF, and SEM-EDS indicated that these components contain
Zirconia alumina, mullite, silica, and spinel phases (in the refractory castable) and partially stabilized zirconia
Refractory Castable using 2-3% calcium oxide and magnesium oxide (in the nozzle insert). We believe that the refractory
Tundish part consists of alumina, clay compounds (including kaolin and ball clay), zircon (zirconium silicate),

and carbon, while the insert utilizes partially stabilized zirconia. The research indicates that the key
bottleneck in producing the metal holder is the shaping process, which uses a dedicated mold. For the
refractory part, the bottleneck lies in achieving a suitable formulation of raw materials to obtain the
desired phase composition for optimal performance under operating conditions. The production of the
zirconia nozzle insert is challenging due to its complex and hollow shape, which requires specialized
techniques such as slip casting or isostatic pressing, rather than conventional powder pressing.

Steel Continuous Casting
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2 Outlet

3 Scanning Electron Microscope

4 Energy Dispersive Spectroscopy
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LOD: Limit of Detection

1 Secondary Electron: SE

2 Back Scattered Electron: BSE

3 X-ray Diffraction: XRD

4 X-ray Fluorescence: XRF

5 Inductively Coupled Plasma-Optical Emission Spectrometer
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Area (wt. %) (Wt. %) (wt. %) (wt. %) (Wt. %) Total
A 9.0 252 13 2.4 2.1 100.0
B 207 15.7 0.4 51.6 116 100.0
C 86.6 03 3.0 9.9 0.2 100.0
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(Phase) (at. %) (at. %) (at. %) (at. %) (at. %) (at. %) Total

2 662 224 0 104 10 0 100.0

3 545 05 2.1 0 0 429 100.0
(Tialite phase) 62.5 25.0 - 12.5 - - 100.0
(P.05) 714 - - - - 286 100.0
(P+0¢) 60.0 - - - - 40.0 100.0
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