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Fig. 1 Full-scale fatigue test of an aviation aircraft
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Fig. 3 Crack location on structures
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Fig.4 FEM model
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Table 1 Stress comparison
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Fig. 6 Statistic assessment result comparison
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Table 2 Result of consistency evaluation
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Fig. 7 Spar and skin joint structure
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Fig.8 Frame spar secondary bending stress analysis
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Fig.9 Spa secondary bending stress analysis result
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Fig. 10 The improved design
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Fig.11 The effect of length of spar to the local stress
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Fig. 12 Stress comparison after optimize design
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Table 2 Result of fatigue analysis
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Research on Optimization of Airplane Structure Fatigue Based on Test

Li Yulian*, Yuan Shengtao, Wu Yongkui
Harbin Hafei Aviation Industry Co., Ltd., Harbin 150066, China

Abstract: To deal with the problem that local structure appeared crack in full scale fatigue test, researched relevant
fatigue airworthiness documents AC23—13A published by FAA, based on full-scale fatigue tests measured 1g stress,
and validated the reliability of the finite element model, an optimization of airplane structure was carried out. The
results show that based on test result, by optimizing size of spar cap and reducing the secondary bending stress and
the stress concentration factor, the structure fatigue life is improved. This method provides some guidance for general
airplane design technologies for fatigue evaluation of optimized aircraft structure.

Key Words: analysis supported by test; fatigue, secondary bending stress; stress concentration factor; structure

optimization
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