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Nonlinear Shell Finite Element and Parallel Computing Algorithm
for Aircraft Wing-box Structural Analysis

Hyejin Kim'!, Seonghwan Kim? Jiwoo Hong® and Haeseong Cho®

Department of Aerospace Engineering, Jeonbuk National University

ABSTRACT

In this paper, precision and efficient nonlinear structural analysis for the aircraft wing-box
model is developed. Herein, nonlinear shell element based on the co-rotational (CR) formulation
is implemented. Then, parallel computing algorithm, the element-based partitioning technique is
developed to accelerate the computational efficiency of the nonlinear structural analysis. Finally,
computational performance, i.e., accuracy and efficiency, of the proposed analysis is evaluated
by comparing with that of the existing commercial software.
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Fig. 1. Coordinate of the CR shell formulation[3]
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Fig. 7. Deformed shell configuration using 40x40
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Table 1. Aerodynamic loads at the Station 1
Lift (N) 224.0
Drag (N) 1.564
Moment (Nm) -21.58
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