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Analysis on thermal mechanical coupling characteristics of
diffuser in test of liquid oxygen/kerosene rocket engine
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Abstract: For solving the part weld crazing problem of diffuser in high-altitude simulation test in
a liquid oxygen/kerosene rocket engine, Reynolds mean equation and sst k—& turbulence model were
used to analyze the inner temperature field, pressure field and velocity field in the diffuser under the
thermal mechanical coupling environment of diffuser. The inner temperature gradient of the diffuser
was researched according to the gas cooling and heat transfer. A thermal stress analysis for the
cooling structure of the diffuser is conducted with finite element method to confirm the internal and
external cause of part weld crazing in consideration of the structural characteristics of the diffuser.
The validity and accuracy of the method were proved by strain measurement of the diffuser in the
process of a liquid oxygen/kerosene rocket engine test, which provided an analysis method and
theoretical guidance for solving the weld crazing problem of the diffuser and modifying the design of
the available diffuser
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