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Finite Element Analysis on Sealing Rubber Material in Oil-well Bushing
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Abstract: The stress and strain distribution of sealing rubber material in oil-well bushing is calculated on famous nonlinear finite
element software. The influences of load, friction coefficient, seal gap, seal height are calculated. The result shows that load, seal
gap and seal height have influence on the maximum stress while friction coefficient has little influence on it. Based on these
calculation results, the design of rubble seal equipment can be optimized.
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3 von Mises
Fig. 3 The von Mises stress distribution of
bushing and rubber seal equipment
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Fig. 5 Axial displacement of bushing and
rubber seal equipment
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Fig. 4 Radial displacement of bushing
and rubber seal equipment
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Fig. 6 Influence of load on maximum stress
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Maximum stress changes with different friction coefficient
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/MPa /=0.5 =04 /=03 /=05 /=04 /=03 /=05 =04 /=03
10 7.05x10° 8.3x10° 1.1x107 1.46x107 1.6x107 1.99x10’ 7.36x10° 7.3x10° 7.25x10°
15 4.02x107 4.32x10’ 4.8x10’ 5.39x10’ 5.77x10’ 6.32x10’ 8.11x10° 8.1x10° 8.02x10°
18 6.24x10’ 6.516x10" 7.11x10’ 8.01x10’ 8.32x10’ 9.01x10’ 8.65x10° 8.6x10° 8.56x10°
20 7.73x107 8.06x107 8.6x107 9.74x10’ 1.02x108 1.1x108 9.02x10° 9.0x10° 8.96x10°
30 1.55x108 1.578x10® 1.64x108 1.88x108 1.914x10® 1.98x108 1.12x10’ 1.1x107 1.13x107
40 2.339x108 2.36x10° 2.44x108 2.799x108 2.83x108 2.91x108 1.41x107 1.4x107 1.41x107
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Fig. 7 Relationship between maximum stress and seal gap ’ ’ ’
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Fig. 8 Relationship between maximum stress and seal height
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