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Sliding friction force of O-ring in aero—engine mechanical face seal
XU Peng—fei, HE Yao, LI Gui-lin, SONG Fei
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: To calculate the sliding friction force of O-ring in mechanical face seal of gear box in aero—en-
gine, three formulas, Lindley formula, empirical approach, and Parker corporation method were presented.
A FEM model and sliding friction force calculation method of radial compressed O-ring were proposed ac-
cording to the actual situation in the mechanical face seal. The sliding friction force of the O-ring from the
same set of face seal was calculated. The results show that the friction force with empirical approach and fi-
nite element method are very similar; the result of Lindley formula is relative low, and the Parker corpora-
tion method is relative large.
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Fig.1 The structure of mechanical face seal
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Fig.2 Dimensions of the O-ring rubber seal
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Table 1 IRHD and mechanics of rubber material

B IC A B E /MPa G IMPa C,, /MPa C,, /MPa
58 3.811 1.089 0.436 0.109
59 4.034 1.136 0.454 0.114
60 4.268 1.185 0.474 0.118
61 4513 1.236 0.494 0.124
62 4771 1.289 0.516 0.129
63 5.040 1.345 0.538 0.135
64 5.322 1.403 0.561 0.140
65 5.616 1.465 0.586 0.147
66 5.924 1.531 0.612 0.153
67 6.244 1.600 0.640 0.160
68 6.579 1.675 0.670 0.168
69 6.927 1.754 0.702 0.175
70 7.289 1.839 0.736 0.184
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Fig.3 The change of friction force with O-ring compression rate

of Parker Corporation
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Fig.4 FEM model of calculated O-ring compression force
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Fig.5 The stress of O-ring rubber seal
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Table 2 Sizes of an O-ring rubber seal in a mechanical face seal
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Table 3 Friction force calculated with four kinds of arithmetic
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