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Damage Tolerance Analysis for Crack Repair of Fuselage
Frame, Floor Beam, and Stringer
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Abstract: Finding a simple and effective method to evaluate the damage tolerance of complex structure is of im-
portant significance. A simple and effective method is put forward to obtain the stress intensity factor. Com-
bined with damage tolerance analysis method, the fatigue life and the residual strength of the repaired structure
with cracks in the flange of a frame floor of a frame are analyzed. A simplified analysis model is built according
to the loading characteristics of fuselage floor beam structure, the stress intensity factor of crack tip under dif-
ferent crack length is calculated, and then the dimensionless stress intensity factor is determined by the relation-
ship between structural boundary load and stress intensity factor. According to the damage tolerance analysis
method program, the lifetime of the structure from the initial crack to the critical length and the residual
strength of the structure under the length of each crack are calculated. The time interval of the check for struc-
ture is given. Result shows that the fatigue life and residual strength of repaired structures meet the design re-
quirements of damage tolerance. The damage tolerance analysis procedure and method presented can be applied
to evaluate the damage tolerance of similar structures in engineering.
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Fig. 1 Structure of crack analysis zone
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Fig. 2 Crack in the edge of the fuselage floor beam
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Fig. 3 Diagram of the repaired structure
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Fig. 4 Inner wall of elliptical cylinder under airtight load
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Table 1 Average stress of specified elements
Hoodws  FHN S/ MPa HoLdws PN S/ MPa
1 91.7 5 82.5
2 83.2 6 82.6
3 81.5 7 82.6
4 81.8 8 82.5
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Table 2 Average stress of corresponding

elements on local structure

HOLHS  CFHRL/MPa | BG4S MR /MPa
1 92.4 5 81.6
2 84.2 6 81.4
3 92.3 7 81.5
4 80.8 8 83.2
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Fig. 7 Predicted crack propagation trajectories
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Fig. 8 The stress spectrum of the local structure
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Fig. 9 Flow chart of residual strength analysis process
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Fig. 10 Diagram of crack propagation life
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Fig. 11 Mises stress map of structure
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Fig. 13 Interface of damage tolerance software
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