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Abstract; The safety and reliability of pipeline system for liquid rocket engine are the key issues to
safe operation of engine. Aiming at the fracture failure of rocket engine pipeline, a new failure analysis
method and dynamic optimization design of the pipeline are proposed. Firstly, the vibration control meas-
ures were put forward based on the mechanism analysis and fault recurrence. Then the front and rear
chamfers of the failure pipe joint were treated as design variables, while the minimum dynamic stress at
the two chamfers was served as the objective function. The dynamics optimization model design and
dynamic strength optimization design based on shape optimization were conducted by using the structure

frequency restricted zone as a constraint. Lastly, the damage quantitative analysis of random vibration
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fatigue of the structure under base — excitation was carried out for the joint structure. In addition, the im-

proved approach was validated by fatigue test. It is concluded from the research that the dynamics optimi-

zation of pipeline structure can improve the mechanical environment adaptability and structural relia bili-

ty, and the effectiveness of improvement measures is verified. The established methods of structural fail-

ure analysis and dynamics optimization design provide technical support for the project development.

Keywords : pipeline failure; optimization design; liquid rocket engine; failure analysis
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Fig.1 Gas cooler and its fracture
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Fig.2 Joint dimension
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Fig.3 Flight vibration data
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Fig.4 Reappearance test in the joint
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Fig. 5 Fault reappearence test in the thrust chamber
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Fig. 6 Comparison of test and simulation shape
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Fig. 8 Load conditions
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Fig. 9 Optimization process
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