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Abstract

In order to improve the prediction accuracy of riveting assembly of thin-walled parts of aircraft,

NESIH: i, KKE, #E, FKER, 280 TR GRS RS SO AR AT ). ARR
%%, 2024, 14(4): 397-405. DOI: 10.12677/ms.2024.144046


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2024.144046
https://doi.org/10.12677/ms.2024.144046
https://www.hanspub.org/

g &

this paper proposes a riveting model of thin-walled parts with real shape, and for the influence of
riveting parameters on the deformation of riveted thin-walled parts, and we obtain the influence
law of riveting parameters on the deformation of riveted thin-walled parts through finite element
simulation. First of all, the riveting process of single nail is analysed to establish the riveting as-
sembly mechanics model; then based on the measured three-dimensional shape data of the rivet-
ing surface of the thin-walled parts, the three-dimensional solid model of the thin-walled parts is
constructed with the real shape characteristics. Then, the real shape model has a higher predic-
tion accuracy compared with the smooth surface model through finite element simulation. Finally,
the influence rule of riveting parameters on the deformation of the real shape of thin-walled parts
is investigated through the finite element method.
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Figure 1. Riveting assembly process: (a) Elastic deformation of the nail bar; (b) Local upsetting of the
nail bar; (c) Formation of the pier head
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Table 1. Measured data of riveting surfaces of thin-walled parts
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Figure 2. Riveting assembly model of thin-walled parts with real shape features
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Table 2. Material parameters
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Figure 3. Cloud view of z-direction deformation of riveting model
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Figure 4. Comparison of the total deformation values of the predetermined paths: (a) Total deformation
along line I; (b) Total deformation along line 2; (c) Total deformation along line 3
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Figure 5. Riveting model of thin-walled parts with three rivets structure
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Figure 6. The z-direction deformation of thin-walled parts under
different riveting spacings
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Figure 7. The z-direction deformation of thin-walled parts un-
der different riveting sequences
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