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Optimization Design on the Sealing Surface Profiles of Contacting Seal Units

Chung Kyun Kim"

Abstract

In this study, the optimized design profiles between a seal ring and a seal seat of contacting seal units has been proposed
based on the FEM computed results. The maximum temperatures, the thermal distortions in axial and radial directions,
and maximum contact normal stresses between a seal ring and a seal seat have been analyzed for various contact sealing
profiles. The FEM computed results present that the contact area between seal rings and seal seats is very important for
a good tribological performance such as low friction heating, low wear, high contact normal stress in a primary sealing
components. The seal surface model III in which has a small sealing contact area shows low dilatation of primary sealing
components, and high contact stress between a seal ring and a seal seat. This model with small contact surface of a seal
ring produces high friction heating and contact stress. But the model III produces very small deformations of contacting
sealing surface because of high convection heat transfer by cooling water circulation around the seal ring surface. Thus,
the analysis results recommend a short width of a primary sealing unit rather than a big width of contact surfaces of contacting

seal units for reducing a leakage and axial deformation of primary seal components.
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Parameters Values

Rotating speed, rpm 900
Sealing gap, 1 0.1
Coolant temperature, °C 20
Coolant pressure, MPa 0.15
Supply speed of a coolant, m/s 3
Water pressure, MPa 0.2
Reaction force of a spring, N 60

Table 2 Physical and thermal properties of SiC material

Properties Values
Modulus of elasticity, GPa 410
Poisson's ratio 0.17
Density, kg/m’ 3100

Thermal expansion coefficient, 1/K 43x10°
Thermal conductivity, W/m-K 160
Specific heat, J/kg-K 1100
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Fig. 1 Double sealing unit with seal ring and seal seat for
contact type sealing
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(a) FEM model T

(b) FEM model II
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Fig. 2 Primary sealing models
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Fig. 3 Convection zone for a FEM analysis of contact sealing
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Fig. 4 Maximum temperature between a seal ring and a seal
seat
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Radial displacement

Fig. 5 Axial and radial displacements of deformed sealing
components
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Fig. 6 Axial tilt displacement between a seal ring and a seal
seat
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Fig. 7 Radial displacements between a seal ring and a seal seat
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Fig. 8 Maximum contact normal stresses of inner and outer
sealing units
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