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Comparison of Sealing Performance between Bolted Connection and
Clamp Quick-Opening Connection in Sintering Furnaces

WANG Jungi,DONG Jinshan* ,MENG Fanlong

(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract; In order to investigate the stress distribution law and sealing performance of the main sealing structures in
sintering furnaces in actual working conditions, the research team employed the finite element method to establish
simplified models of bolted connections and clamp quick-opening connections. The equivalent stress distribution of the
two sealing structures under design pressure and thermal-mechanical coupling was analyzed. The deformation and contact
behavior of the rubber sealing ring under the two sealing configurations were compared by the control variable method,
thereby the sealing performance of the two structures was obtained. The results indicate that under identical pressure and
temperature conditions, the path stress variation trends on the inner and outer surfaces of the bolted connection structure
are opposite, meanwhile the inner surface being significantly higher than the outer surface. In the clamp quick-opening
connection structure, the path stress of the upper contact surface of the clamp changes more dramatically than that of the
lower contact surface, and the change trend of the path stress of the clamp contact surface under the thermal-mechanical
coupling is consistent with the change trend under the design pressure. The contact pressure of the upper and lower
surfaces of rubber ring in the clamp connection structure is smaller than that in the bolt connection structure, and the
contact pressure of the rubber ring subjected to extrusion deformation is larger than that in the bolt connection structure.
This study demonstrates that the sealing structure of the clamp quick-opening connection is more prone to leakage under

identical conditions, providing a valuable reference for the design and selection of sealing connection structures in
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sintering furnaces.
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Figure 1  Sintering furnace structure
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Table 1  Design parameters of sintering furnace
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Figure 2 Finite element mesh

division of sintering furnace
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Figure 3  Equivalent stress cloud chart of bolt
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Figure 4 Path stress of bolt
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Figure 5 Equivalent stress cloud chart of clamp
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Figure 6 Path stress of clamp
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Figure 7 Equivalent stress cloud chart of rubber ring
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Figure 8 Contact pressure and contact

width of rubber ring
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