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Research on Integrated Lifting of Carrier-Based Aircraft
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Abstract: The integrated lifting of carrier-based aircraft is critical to aircraft carrier groups, as it can trasport

the damaged aircraft that cannot fly to land-based facilities for repair. This study addresses key challenges in

the integrated lifting of carrier-based aircraft, including aircraft load-bearing capacity, safety of lifting

equipment, lifting functionality and lifting safety. A technical research roadmap is established, including the

mechanical connection between the aircraft and lifting equipment, design and verification of the lifting

equipment, functional testing of the lifting process and load-bearing capacity verification of the aircraft. A

feasible lifting solution is proposed and a specialized lifting equipment is designed. This research resolves the

problem of ship-to-shore transfer of carrier-based aircraft.
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Fig.1 F18 integrated lifting diagram
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Fig.2 X-47B integrated lifting diagram
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Fig.3 Mig-29K integrated lifting diagram
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Table 1 Requirements for strength and safety factors of

main components of lifting equipment
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Fig.4 Roadmap of carrier-based aircraft integrated lifting

research
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Fig.5 Aircraft coordinate system
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Table 2 Simulation analysis and calculation values of

lifting with sea breeze load
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Fig.6  Schematic diagram of lifting solution 1
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Fig.7 Schematic diagram of lifting solution 2
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Fig.8 Schematic diagram of lifting solution 3
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Table 3 Comparison of lifting solutions
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Fig.9 Schematic diagram of lifting equipment
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Fig.10 Simulation results of rear frame bracket
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Table 4 Results of destructive test
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Fig.11 Schematic diagram of aircraft lifting balance test
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Table 5 Results of lifting balance tests
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Table 6 Results of lifting balance tests at different verti-

cal lifting speeds
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Table 7 Results of lifting balance tests at different later-

al operating speeds
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Table 8 Results of lifting balance test at different head-
ing (pre heading) operating speeds
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Table 9 Results of lifting balance tests at different head -
ing (after heading) operating speeds
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Fig.12 Gravity center of carrier-based aircraft
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Table 10 Maximum pitch angle and maximum roll angle
during aircraft lifting under load of F***
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Fig.13 Schematic diagram of aircraft crosswind test only

with Z-axis load
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Table 11 Results of aircraft crosswind experiment only

with Z-axis load

14 TROALA X6 (o it o v e 0 R 7R
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with rolling moment
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Table 12 Results of aircraft crosswind experiment only

with rolling moment
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Fig.15 Schematic diagram of aircraft crosswind test only

with yawing moment
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Table 13 Results of aircraft crosswind experiment only

with yawing moment
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