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Abstract

Purging plug with slits was widely used in secondary metallurgy, and its service life determines
the downtime and usage efficiency of the whole ladle. For achieving long service life, the thermo-
mechanical behaviour analysis of purging plug is of great importance. The linear elastic model and
the elastic-plastic model are employed to obtain the transient thermo-mechanical stress distribu-
tion of the purging plug simplifying the boundary conditions of the service process of the purging
plug. By comparing the thermal stress of the two models, it is found that in the process of
long-term cyclic service, the purging plug is prone to periodic fatigue. In addition, tensile stress
damage of purging plug will happen near r = 0.04 m and y = 0.32 m during the stirring process.
Moreover, the damage phenomenon in the actual use that located around the slits is more consis-
tent with the damage prediction under the elastic-plastic model.
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Figure 1. Schematic of purging
plugs with circular slits

1. BfLESELMAER
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Figure 2. Schematic diagram of Drucker-Prager
model
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Figure 3. Distribution of the axial stress of purging plug under linear elastic model (a, b, ¢, d) and elastic-
plastic model (e, f, g, h) in service
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Figure 4. Distribution of axial stress around the slits at y = 0.32 m section of purging plug under linear elastic
model (a, b, c, d)and elastic-plastic model (e, f, g, h)during stirring process
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Figure 5. Schematic diagram of different points of purging plug
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Figure 6. The axial stress of point A of purging plug in service
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Figure 7. The axial stress of point B/C/D of purging plug in
service
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Figure 8. The axial stress of point E of purging plug in service
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Figure 9. Plastic strain in Y direction at section y = 0.32 m of
purging plug
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