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Abstract

To address issues such as small clearance in non-rigid shaft-hole fitting of detonation transfer joints,
insufficient process quantification during assembly, and difficulties in adhesive coating consistency
control, this study conducts research on the stability analysis and identification of axis characteris-
tics of energetic flexible metal tubes. Investigations focus on high-stability adhesive coating strate-
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gies for deep and narrow bore inner walls and the control of axis characteristics of unconstrained
flexible metal wires. The research examines axial angle deviation of metal tubes within detona-
tion transfer joints and coating uniformity in deep bore inner walls, thereby establishing a tech-
nical foundation for achieving fully automated and intelligent assembly of detonation transfer
joints.
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Figure 1. Assembly schematic of flexible rope sleeve module
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Figure 2. Explosive-filled metal pipe
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Figure 3. Manual assembly process
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Figure 4. Force diagram of metal pipes in hard installation
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Figure 5. Load analysis of a metal pipe beam with fixed-free ends
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Figure 6. Stress analysis of metal pipe with one end fixed and one end free
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Figure 7. Manually-controlled metal tubular components schematic
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Figure 8. Warhead tube straightening simulation
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Figure 9. Vision test platform
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Figure 10. Recognition results
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Figure 11. Adhesive distribution on casing inner walls using different application tools
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Figure 12. Adhesive extrusion phenomena on coated casing inner walls
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Figure 13. Schematic illustration of casing adhesive deposition
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Figure 14. Stability test platform
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Figure 15. Stability test curve of a single pipe
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Figure 16. Stability test curve of multiple pipes after optimization
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Figure 17. Line graph of critical force and bending force of metal pipes
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Figure 18. Radar chart of critical force of metal pipes
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