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Abstract: A hydraulic power system design was proposed to achieve a hydraulic catapult, which mainly
consists of a high-speed hydraulic cylinder, a piston accumulator, a main valve and a servo valve. An in-
genious cylinder cushion structure was designed to avoid strong shock and vibration at the stroke end of
hydraulic cylinder piston. The system working principle and design method were discussed. Then a sys-
tem mathematical model was established, and the characteristics of the catapult and cushion process were
further investigated through numerical simulation. Theoretical results were finally compared with the ex-
perimental ones, and it was found that they are in agreement. The results show that the moving speed of
hydraulic cylinder piston is up to 7 m/s within 70 ms, and the cushion efficiency reaches 95% within 12
mm cushion stroke of hydraulic cylinder piston.
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Fig.1 Schematic diagram of hydraulic catapult
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Fig.2 High speed cylinder cushion structure
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Fig.3 Hydraulic power system model
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Fig.4  Piston cushion process model
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Tab.1 The main structural parameters of
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Fig.5 Experimental principle of hydraulic power system
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Fig. 6  Velocity curves of cylinder piston
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Fig.7 Theoretical pressure curves of catapult process
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Fig. 8 Experimental pressure curves of catapult process
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Fig.9 Velocity curves of cylinder piston cushion
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Fig. 10  Theoretical pressure curves of piston cushion process
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