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Thermal Performance Analysis of the Sealing Ring in
Stern Shaft Sealing Device
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Abstract: The sealing ring in stern shaft sealing device is usually working in the state of
continuous frictional contact, then the frictional heat will be generated on the sealing face, the
temperature will rise and the thermal deformation of sealing face will appear. The temperature field
model of the sealing ring was built by using the SolidWorks software,and the ANSYS 13. 0 finite
element software was adopted for numerical simulation in order to get the temperature field of the
sealing ring under the condition of different spring compressions, the temperature distribution on
the sealing face, the stress distribution and the dynamic characteristics of the time response. The
results show that the temperature of the sealing ring rises with the increase of spring compression,
the transient temperature will achieve the stable state in 0.5 h, and the value will meet the

requirement of actually used temperature range.
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Fig.1 Simplified profile of the sealing ring
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Tab.1 Material performance parameters
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FED 2971 0.38 1670 0.251 2.3%x107° 1 500
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Fig.2 Schematic diagram of the heat transfer between

boundary and sealing medium
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Fig.3 Finite element model of the sealing ring
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Fig.4 Meshing of the sealing ring
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Tab.2 Function of the applied load
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Fig.5 Temperature variation of the sealing face
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Fig.6 Isothermal diagram of temperature distribution of the sealing ring
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Fig.7 Contact pressure on the sealing face
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Fig.8 Isogram of equivalent stress of the sealing ring

20 mm TEMP_3 375mm  TEMP 3
> 1 TEMP TEMP_4 TEMP TEMP_4
TEMP 2  TEMP 5 TEMP 2  TEMP 5
84r 120
TEMP._2 104 -
TEMP_3 © 89
TEMP_4 = 72t /ﬁb
TEMP_5 56 |
44 T L r 40 | ) | ) ,
0 800 1600240032004 000 0 800 1600240032004 000
/s /s
() T B U TR BUKI5A 15 4 (b) FASE 4 420 mm (©) W R4 H37.5 mm

9 EHHIREAREETLHE

Fig.9 Temperature variation curve of the sealing face
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