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Analysis and experimental study of leakage characteristics of
rotating seal ring
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Abstract: Rotating seal ring are used in aero engines to block low-temperature bleed air in the
bearing cavity from high-temperature bleed air in the turbine. In order to obtain the influence of rotation
speed and inlet and outlet pressure ratio on the sealing effect, an experimental system with high pressure
ratio and high speed was built. Through the measurement of multi-section parameters, combined with the
comparative experiments of sealing clearance and contact surface lubrication, the evolution law of leakage
characteristics was analyzed. The results show that the leakage is reduced by 36.4% when the rotation
speed is increased from O r/min to 10 000 r/min (pressure ratio 2.5), and the leakage increases by 91.8%
when the pressure ratio is increased from 1.1 to 2.5 (10 000 r/min). The assembly clearance affects less
than 5% within the 0.5 mm tolerance, and the addition of lubricating coatings reduces leakage by
15%—60%. Numerical simulations show that the average contact stress increases by up to 1.24 MPa under
the experimental conditions, which improves the sealing effect, and the increase of friction coefficient
reduces the average contact stress by more than 1.35 MPa, which is not conducive to sealing. The
quantitative relationship between rotational speed and seal performance and the efficiency mechanism of

lubrication are revealed, which provides a basis for the design of rotary seals for aero engines.
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Fig. 1 Schematic diagram of the installation position of the

rotating seal ring
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Fig.2 Schematic diagram of the assembly structure of the

rotating seal ring
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Fig. 14 Photograph of the rotating seal experimental section
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