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Analytical Method of Sealed Plate with Hyperelastic Rubber Sandwich
Structure

XU Tengfei, WANG Xinfeng, GUO Shuxiang
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics &. Astronautics,

Nanjing, 210016, China)

Abstract: The sealing structure applied on the gap of the aircraft movable surface effectively improves the
stealth performance. This paper proposes a sealing plate featured with a rubber sandwich structure. The
uniaxial, equal biaxial and planar tensile tests were conducted based on this structure. The fitting analysis was
performed by the common constitutive models, containing Mooney-Rivlin’s, quadratic polynomial’s,
Neo-Hookean’s, Yeoh’s, and Ogden’s third order model. The hyperelastic material model was built by
quadratic polynomial model and Ogden’s third-order model. Based on the above analysis, the finite element
model of the sealed plate structure was established, and the corresponding assembly analysis and aerodynamic
load analysis were performed. The accuracy of the hyperelastic constitutive model of the rubber material and
the simulation analysis method for the proposed sealed plate was verified by experiments.
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Fig.1 Tensile test specimens
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Fig.3 Stress-strain curves of tensile tests
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Fig.5 Fitting curves of uniaxial tensile test
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Fig.6  Fitting curves of biaxial tensile test
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Fig.7 Fitting curves of plane tensile test
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Fig.8 Structure of sealing plate
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Fig.9 Finite element mesh of sealing plate
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Fig.11 Load condition and restraint mode of sealing plate
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Fig.12 Deformation process of seal plate
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Fig.14 Mises stress nephogram of sealing plate
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Fig.15 Simulation aerodynamic load test
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