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Abstract — The floating ring seal which is used in the high pressure turbo pump is frequently used in the oxidizer
pump and the fuel pump of the turbo pump of the liquid propulsion rocket, because it is able to minimize clear-
ance to decrease the leakage flow rate. Compared with contact seal, the floating ring seal has advantage of min-
imizing clearance without rubbing phenomenon. But, the floating ring seal has a tendency to increase instability
in operating condition in the high speed region. In this research, we devised floating ring seal which is inserted
bump in the outer surface in order to improve the stability in the high speed region. Through this work, we expect
to improve stability of floating ring seal with increasing the direct damping coefficient of seal and decreasing

the eccentricity ratio.
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Fig. 1. Turbo pump unit in Liquid Rocket Engine.
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Fig. 3. Construction of floating ring seal.
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Fig. 4. FBD of floating ring seal.
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Fig. 5. Test facility of the floating ring seal.
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Fig. 7. Photograph of test floating ring seal.

Table 1. Specification of floating ring seal

Parameter Value
Inner diameter of seal (mm) 53
Length of seal (mm) 8.0
Height of seal (mm) 4.5
Nominal clearance (mm) 0.1

AP=7.0 MPa, 18600rpm
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(a) Displacement signal between housing and shaft

AP=7.0 MPa, 18600rpm
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(b) Displacement signal between housing and seal

Fig. 8. Impulse response at AP=7.0 MPa, 18600 rpm.
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Fig. 9. Signal of a seal rotation at 6200 rpm.
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Fig. 10. Schematic diagram for analysis of bump
deflection.
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Table 2. Specification of bump

Parameter Value
Height of bump (mm) 0.5
Width of bump (mm) 8.45
Length of bump (mm) 100
Material (mm) SUS304
Thickness of bump (mm) 0.1
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Fig. 12. Leakage flow rate of floating ring seal (solid :
floating ring seal, dash : bump floating ring seal).
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Fig. 15. Stiffness coefficients of floating ring seal (solid
: floating ring seal, dash : bump floating ring seal).
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