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Abstract: In order to reveal the wear law and obtain structural parameters affecting the wear characteristics
of the arc—shaped finger seal, the text constructed a first—order linear non—homogeneous differential equation of
the volume wear of the finger seal with respect to time, through analyzing the wear process of the finger seal. A
mathematical calculation model for the calculation of the amount of wear and wear rate was obtained by solving
the a first—order linear non—homogeneous differential equation. And the influence of structural parameters on the
wear of finger seals was studied through using the mathematical calculation model established in this paper. The
results show that, the error between the leakage characteristic numerical calculation using the calculation results
of wear in this paper and the experimental results in the literature is less than 5%, which proves the rationality of

the wear calculation in this paper. The concepts of total wear coefficient, wear rate coefficient and wear time coef-
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ficient are put forward for the first time. The three parameters are used to describe the wear characteristics of fin-

ger seal. The wear rate coefficient and wear time coefficient change with the structure of finger slice. The volume

wear and wear rate of finger seal trend change exponentially with the wear time. The degree of influence on the

wear and tear of the finger seal is in descending order: finger beam thickness, finger beam root circle, finger

beam top circle, finger beam base circle, finger beam line circle, circumferential angle, and finger beam clear-

ance.

Key words: Finger seal; Contact seal; Wear volume; Wear interference; Structural parameters
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1. Rivet; 2. Spacer; 3. Forward cover plate; 4. Finger seal laminates;
5. Rotating shaft; 6. Aft cover plate; 7. Finger beam; 8. Finger foot

Fig. 1 Structure of finger seal

Table 1 Structure parameters of the finger seal

Parameter Value
Seal outer diameter D /mm 466
Seal inner diameter D,/mm 432
Finger foot upper diameter D/mm 434
Finger base diameter D;/mm 453
Finger beam base arc radius R /mm 40.25
Finger beam arc radius R /mm 231.5
Circumferential angle 6/(°) 4.5
Finger beam clearance CL/mm 0.35
Number of fingers for each laminate Z 80
Sealing film thickness b/mm 0.3
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Fig. 3 Numerical calculation and experiment leakage of

finger seal
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Fig. 4 Variation of finger seal wear over time with different structural parameters
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Fig. 5 Change of finger seal wear rate with time under different structural parameters
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Fig. 6 Wear parameters varies with C
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Table 2 Wear parameters change under unit parameter

change

Parameter Cy/mm Cy C,
b 33200 4.26x107° 0
0 3.34 3.9x107"1 6.76x1077
CL 0.597 2.23x107"3 7.68%x107°
D, 0 1.41x10°1° 1.42%10°5
D, 0 1.36x10°1° 1.4x1079
R, 0 2.2x1071 2.21x1076
R, 0 6.74x107! 6.76x107
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