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Fig.1 Shapes of tensile samples
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Fig.2 Uniaxile tensile and equibiaxile tensile test platforms
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Fig.3 Fitting results of uniaxial tensile curves
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Fig.4 Fitting results of equibiaxial tensile curves
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Fig.5 Fitting results of plane tensile curves
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Tab.1 Simulation conditions of compression ratio of
rubber O-ring

T8 B S /mm FEAG R/ %
1 3.1 0.33
2 3.2 3.45
3 3.3 6.38
4 3.4 9.14
5 3.5 11.7
6 3.6 14.2
7 3.7 16.5
8 3.8 18.7
9 3.9 20. 8

x2 OMBREHEREMMHBEILIR
Tab.2 Simulation conditions of temperature of
rubber O-ring

T R JME/mm i/ C
1 3.6 —50
2 3.6 —40
3 3.6 =30
4 3.6 —20
5 3.6 —10
6 3.6 0
7 3.6 10
8 3.6 20
9 3.6 30
10 3.6 40
11 3.6 50
12 3.6 60
13 3.6 70
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Fig.8 Nephogram of maximum contact pressure of
rubber O-ring contact surface
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Fig.9 Maximum contact pressures of rubber O-ring contact
surface under different compression ratios
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Fig. 10 Maximum contact pressures of rubber O-ring contact

surface at different temperatures
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Fig.11 Sliding friction forces of rubber O-ring under

different compression ratios
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Fig.12 Sliding friction forces of rubber O-ring at
different temperatures
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Tab.3 Theoretical values of sliding friction forces of rubber
O-rings by Lindley algorithm

HEREIME/mm AR/ % BES/N O WEEE /N
3.1 0.33 0.89 0.18
3.2 3.45 31.31 6.26
3.3 6.38 81.22 16.24
3.4 9.14 143.59 28.72
3.5 11.70 214.45 42.89
3.6 14.20 295.98 59.20
3.7 16.50 283.26 76.65
3.8 18.70 479.18 95.84
3.9 20.80 584.26 116.85
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Tab.4 Theoretical values of sliding friction forces of rubber
O-rings by empirical formula

WHESME/mm EHFE/ % BIES/N O MEEET/N
3.1 0.33 3.38 0.68
3.2 3.45 74.00 14.80
3.3 6.38 171.20 34.24
3.4 9.14 283.80 56.76
3.5 11.70 405.88 81.18
3.6 14.20 541.26 108.25
3.7 16.50 681.42 136.28
3.8 18.70 829.73 165.95
3.9 20. 80 985. 14 197.03
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Fig.13 Change curves of sliding friction forces of rubber
O-rings with compression rates by different algorithms
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Finite Element Analysis of Sliding Friction Force of Rubber O-ring in
Reciprocating Sealing Device

FU Xuguang, CHEN Jiangmi, LUO Zhenyu
[AVIC Xinxiang Aviation Industry (Group) Co. ,Ltd,Shanghai Branch,Shanghai 201201, China]

Abstract:Based on the nonlinear contact theory, the sliding friction force of the rubber O-ring in aero—
engine reciprocating sealing device was simulated by finite element method, the influences of compression
ratio and temperature on the sliding friction force of rubber O-ring were studied, and the applicability of two
sliding friction force algorithms was analyzed. The results showed that,as the compression rate increased,
the sliding friction force of the rubber O-ring showed a non-linear increase trend. When only the thermal
expansion of the rubber was considered, the sliding friction force of the rubber O-ring was not sensitive to
the change of temperature. In two theoretical algorithms of sliding friction force of the rubber O-ring, the
results of Lindley algorithm were generally small, and the results of empirical formula were close to the finite
element analysis results in a large compression rate range.

Key words: rubber O-ring;reciprocating sealing;sliding friction force; compression ratio ; temperature;

finite element analysis



