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Allocation of structural reliability index for reusable

liquid rocket engine
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Abstract; Aiming at the repeated characteristics and minimizing the reliability deviation of each
subsystem during the whole service life, an allocation method of structural reliability index is proposed for
the reusable liquid rocket engine. Based on the equal reliability allocation, this method takes the
reliability deviation of whole service life as the objective function and uses the genetic algorithm to
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optimize the allocation results. It can avoid the “weak point” of each subsystem in operation while
satisfying the reliability at the end of engine life. The specific allocation method is introduced with an
example of reusable hydrogen — oxygen rocket engine. Compared with the equal allocation method, the
reliability deviation of each subsystem in the whole engine service life is decreased by 35% , which
validating the feasibility and effectiveness of proposed method.
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Fig. 1 Schematic diagram of liquid rocket engine

using gas generator cycle
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Tab.1 Form parameters of each subsystem
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Tab. 2 Calculation results
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Tab.3 Scale parameters results
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Tab. 4 Optimized results with constraints
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Fig. 5 Time-dependent reliability ( with constraints)
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