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Failure analysis on regeneratively cooled wall
of a hydrogen—oxygen thrust chamber

Luan Yejun, Sun Jiguo, Tian Changyi, Chen Jun
(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: After the hot fire test of a hydrogen—oxygen rocket engine, the dog house effect and
typical failure happened on the combustion chamber inner wall. The analyzing model for the failure-
was built and numerical work of couplings between thermal and mechanical fields was done. The
result showed that the failure was basically because the large thermal and mechanical loading led to
huge local yield stress of the combustion chamber wall and the large plastic deformation on the com-
bustion chamber wall. By optimizing regeneratively cooled structure, adopting appropriate thickness
of the thermal insulation plate layer, reducing the stress ratio of interior wall etc, the hot cycle life of
regeneratively cooled combustion chamber.
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Fig.1 Schematic of a regeneratively cooled

combustion chamber
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Tab.l The pressure of coolant and gas on the failure

section of combustion chamber in different states
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Fig.2 In mixture ratio=6.5 tangential stress distribution on

the wall of combustion chamber in working state
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Fig.3 In mixture ratio=6.5 temperature distribution on the

wall of combustion chamber in different states
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Fig4 Radial displacement on regenerative cooled

inner wall of combustion chamber after a hot run
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Fig.5 Strain on the wall of combustion chamber in working state
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Fig.6 Stress-strain curve on A and B during a hot run
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