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Fig.1 Finite element simulation model for riveting process of aircraft thin-walled component
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Fig.2 Relay calculation for batch riveting simulation
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Fig.3 Assembly schematic diagram of rivets
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Fig.4 Data mapping between the new model and old one
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Fig.6 Stress cloud picture of the riveted
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Fig.5 Schematic diagram of notes position and riveting sequence of the component
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Fig.7 Displacement cloud picture of the
riveted component
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Fig.8 Stress histogram of the key nodes on the component
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Fig.9 Displacement of the riveted component in the direction of U,
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Research on the Simulation Method for Batch Riveting of Aircraft Thin—
Walled Components

WANG Zhongqi, LU Xin, YANG Yuan, KANG Yonggang, CHANG Zhengping
(Northwestern Polytechnical University, Xi'an 710072, China)

[ABSTRACT]
ity, great curvature changing, and structure deformation problems reflected in riveting process are still unable to predict

Fuselage and wing panels are aircraft typical components, with characteristics of thin-wall, weak rigid-

in component assembly and general assembly stage accurately. This paper establishes a simplified model of multi-riveted
joints oriented to finite element simulation for aircraft thin-walled components from both the model and process of riveting,
and a batch riveting simulation method is proposed with the relay calculated principles as the core, the MATLAB software
as the secondary development platform and a large package ABAQUS finite element as the solver, through the simulation
and analysis of 10 rivets and experiments the correctness of the established simulation method are verified. The method
provides general guidelines on the deformation prediction problem during the entire aircraft riveting assembly process and
effective theoretical supports for the aircraft fuselage or wing panel deformation control.

Keywords: Aircraft thin-walled components ; Batch riveting ; Simplified model ; Finite element simulation ; Deformation

prediction
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