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The acoustic cavity technique options and
test validation of the bipropellant orbit
control rocket engine

Hu Wei, Li Ping
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract; High frequency combustion instability can lead to catastrophic failure of the engine
structure, and it is the premise of engine design to make sure the engine works stably. As a main
technical approach to solve high frequency combustion instability of the low thrust bipropellant
rocket engine, the acoustic cavity technique options of the engine were studied. It included the anal-
ysis of engine’s natural frequency, the selection of the acoustic cavity forms, the scheme design of the
acoustic cavity, and the validation of the hot test. In the test, the engine’s stability was evaluated,
and the calculated result of the engine’s natural frequency was validated, the best one was selected
among three acoustic cavity structure schemes.
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Fig.1 The photo of burnt engine after test
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Fig.2 The vibration chute plot of the engine
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Fig.3 Part frequency plot when engine was burnt
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Tab.2 The tangential and radial vibration type chart
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Tab.1 Break frequency and level of the vibration
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Tab.3 The tangential and portrait vibration type chart
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Tab.4 The acoustic cavity structure schemes
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Fig.4 The acoustic cavity structure sketch

maps of scheme A&B
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Fig.5 The acoustic cavity structure sketch

maps of scheme C
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Fig.6 Tested part frequency plot of the acoustic

cavity scheme A
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Fig.7 Tested part frequency plot of the acoustic

cavity scheme B
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Fig.8 Tested part frequency plot of the acoustic

cavity scheme C
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Tab.5 Break frequency and level of the acoustic

cavity scheme
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