TA—NNIFXTLABEESA TS5
g v OFBLERIRORE

Development of Advanced Production Technology
for Wing Integral Tank for GLOBAL EXPRESS
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Theoretical analyses and experiments on the peen forming of wing skin sheets showed that the distribution of residual
stress and the radius of sheets deformed by residual stress could be exressed as a function of the intensity of shot peening.
It was verified that precise control of the intensity and peening pattern to change the thickness or radius were the most
important factors for forming of wing skins. From analyses using explicit dynamic FEM code and riveting tests of fluid
tight rivets (slug rivets), it was verified that interference between the rivet shank and hole was directly affected by the
geometry of the anvil and squeezing force. Fatigue testing of joints installed using the established process and parameters
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showed that considerable improvement of fatigue strength could be expected.
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Schematic iilustration of wing integral tank, outer-skin and slug
rivet joint
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Material data for calculation of deformation analysis
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Comparison of experiment and analysis on distribution of
residual stress induced by shot peening
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Relationship between intennsity and deformation of
peen formed specimen
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Appearance of upper wing skin after shot peen forming
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Configuration, dimension and material data for deformation anal-
ysis of slug rivet installation
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Analysis and experiment on effect of tool geometry and rivet-
ing force on interference
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Effect of riveting force on interference
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Comparison of S-N curve of joint installed by various
rivets
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