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Abstract

In the field of aeronautical engineering, the fatigue damage design of aircraft structures is a diffi-
cult but critical point through the damage tolerance design of large civil aircraft. The interaction
by the cracks between adjacent hole edges leads to a significant reduction in fatigue life, which is a
typical issue of design. As an essential element in aircraft structure, holes are widely used in air-
craft design. Compared with the single hole-edge crack problem, the fatigue crack propagation
between holes is more complicated due to the above mutual interference. In this paper, the
two-hole structure was taken as an example, and the finite element model was adopted to analyze
the inter-hole stress and crack propagation, based on damage mechanics. Consequently, the op-
timal spacing criteria for design were established in the case of lower stress concentration effects
and longer fatigue life.
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Figure 1. Model of porous wall structure
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Figure 2. Diagram of the two-hole spacing parameter
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Figure 3. Stress cloud diagram under far field tensile stress
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Figure 4. Curve of maximum stress at different apertures spacing
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Figure 5. Graph of relationship between the maximum stress level and the actual size (fixed hole ratio)
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Figure 6. Structural fatigue life affected by the spacing factor
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Figure 7. Curve of crack propagation life with spacing
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