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Abstract

Automatic drilling & riveting technology has been the development tendency of the future launch
vehicle assembly technology. Based on the need of optimizing process design, improving the effi-
ciency of drilling and riveting process and ensuring the assembly quality, considering the feature
of the launch vehicle assembly process, this paper focuses on the numerical simulation of the path
optimization. Through numerical simulation, we build the model to analyze the effects of different
“S” path riveting process parameter to the assembly accuracy of the launch vehicle. Thus an op-
timal drilling & riveting process has been concluded.
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Figure 1. Preliminary drilling and riveting path
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Figure 2. Optimized drilling and riveting path
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Figure 3. The three-dimensional model for drilling and riveting path analysis
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Figure 4. The displacement-load curve for drilling and riveting path analysis
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Figure 5. The finite element analytical model for drilling and riveting path analysis
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Figure 6. The stress and displacement cloud chart in time 1
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Figure 7. The stress and displacement cloud chart in time 2
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Figure 8. The stress and displacement cloud chart in time 3
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Figure 9. The stress and displacement cloud chart in time 4
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Figure 10. Schematic diagram of the 3 reference points
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Figure 11. The displacement-load curve for the 3 reference points
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Figure 12. The stress and displacement cloud chart in time 1
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Figure 13. The stress and displacement cloud chart in time 2
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Figure 14. The stress and displacement cloud chart in time 3
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Figure 15. The stress and displacement cloud chart in time 4
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Figure 16. The stress diagram for the shell products
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Figure 17. Schematic diagram of the test article and equipment
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