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Abstract: Aiming at coupling stiffness characteristics test and analysis method of wing and pylon
structure, a set of full-scale tests for more redundancy asymmetric coupling stiffness test system
and simulation analysis method are developed for structure redundancy analysis, coordinated
loading of multiple types of loads, coupling stiffness identification, finite element simulation,
stiffness test and analysis. According to the comparison of deformation and strain data obtained
from test and simulation, the strength of pylon structure is evaluated and the strength
redundancy factor is used as the index to investigate the coupling stiffness characteristics of the
wing and pylon. The test and simulation show that the errors of strain and deformation at the key
locations are less than 3% and 4. 9%, which verifies the reliability of the numerical simulation
models and analysis conclusion. The coupling stiffness characteristics of wing bending-pylon yaw
and wing torque-pylon pitch cannot be ignored, and the wing bending-pylon yaw presents
significant asymmetry up to 21%. The structural redundancy affects the stiffness coupling

performance, and with the decreasing structural redundancy., the coupling characteristics
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strengthen. Taking displacement ratio as an index, the maximum lateral ratio can reach more

than 5 times, and the torque ratio can reach more than one time. This approach can be used for

coupling stiffness verification test of complex structures, and for strength design and analysis.

Keywords: wing structure; wing attached engine aircraft; pylon; coupling stiffness; structure

redundancy; numerical simulation
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