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Abstract: -In order to predict the hysteresis characteristics of finger seal accurately, mini-
mum hysteresis representing hysteresis characteristics of finger seal was proposed.Then minimum
hysteresis mathematical calculation method was established, the correction coefficient of model

was determined and verified by experiments. The influence rules of the structure and working con-
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dition parameters of finger seals on the hysteresis characteristics were studied and obtained based

on the modified calculation model.Results showed that the maximum error between the numerical

calculation of leakage characteristics considering the hysteresis effect based on modified calcula-

tion model and the test results was 7.64% , and the conclusion of model was reliable. The degree

of influence of various structural parameters on the hysteresis characteristics of finger seal was in

descending order: thickness of each finger laminate, finger repeat angle, arc radius of the finger

beam arcs centers, diameter of the finger base circle, width of the interstice between fingers, and

arc radius of finger beam. The results provide a theoretical basis and basis for further research on

the influence of hysteresis on the finger seal leakage characteristics and the optimal design of fin-

ger seal structure.

Key words: finger seal; hysteresis characteristics; minimum hysteresis;

structural parameters; working conditions parameters
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Fig.1 Structure of finger Seal
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Table 1 Structure parameters of finger seal
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Fig.2 Stress of finger seal laminates under pressure

difference between the upstream and downstream
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Fig.3 Force on single finger of finger seal laminates
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Fig.4 Analysis model of friction torque of finger beam
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Fig.6 Numerical calculation and experiment results of
leakage varies along with different pressures at

zero rotor speed in rotor speed drop phase
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Table 2 Variation of the minimum hysteresis of finger

seal under change of the unit parameter

B2 A Lk 2 Ak
D,/mm 0.063 3 I/mm 0.029 7
D,/mm 0.045 4 b/mm 1.1215
R./mm 0.075 /(%) 0.2437
R,/mm 0.0115
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Fig.11 Variation trend of the minimum hysteresis of small

size finger seals along with pressure
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