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A Study on Reconstructing Impact Forces of an Aircraft Wing

Using Impact Response Functions and Regularization Methods
Chan Yik Park*

ABSTRACT

The capability for reconstructing impact forces of an aircraft wing using impact
response functions and regularization methods were examined. The impact response
function which expresses the relation between the structure response and the impact
force was derived using the information on mass and stiffness data of a finite element
model for the wing. Iterative Tikhonov regularization method and generalized singular
value decomposition method were used to inverse the impact response function that
was generally ill-posed. For the numerical verification, a fighter aircraft wing was
used. Strain and deflection histories obtained from finite element analysis were
compared with the results calculated using impact response functions. And the impact
forces were reconstructed with the strain histories obtained from finite element
analysis. The numerical verification results showed that this method can be used to
monitor impact forces on aircraft structures.
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Table 3. Natural frequency(Hz) of the model

FEM IRF

1 30.8105 30.8106

2 73.2063 73.2063

3 96.3585 96.3584

4 135.1643 135.1641

5 155.0738 155.0733

6 158.8828 158.8815

7 163.1013 163.1006

8 164.6734 164.6718

9 171.2076 171.2067

10 173.8418 173.8405
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Fig. 5. Displacement responses at Point B
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Fig. 6. Strain responses at Element C

Fig. 7. Strain responses at Element F
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Fig. 8. Reconstructed forces using strain
history of Element D
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Fig. 9. Reconstructed forces using strain
history of Element E
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