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Abstract: To explain effects of jet flow on jet cavitation and cavitation erosion, an investigation was carried out based on the
ASTM G134 standard waterjet cavitation erosion test rig. Computational fluid dynamics technique was used to reveal
cavitation patterns in the test chamber. Furthermore, experiments were performed to obtain morphologies of the eroded
surfaces, which were also used for a joint analysis with simulation results. The results indicate that the waterjet in the test
chamber manifests a stable development pattern. High velocity arises in the core region of the jet stream, while an annular low-
pressure zone enclosing the core region is found. Such an annular low-pressure zone is vital for the generation of cavitation. As
the jet arrives at the specimen, an annual area on the specimen surface that corresponds to the annular cavitation zone in the jet
stream is supposed to be the eroded area. The cavitation erosion experiment results indicate that a ring cavitation erosion zone
arises at the initial stage of cavitation erosion. As cavitation erosion progresses, the ring erosion zone is expanded and
cavitation erosion is extended to the central part of the specimen surface. Further elongation of cavitation erosion gives rise to
severe material removal that occurs in the central region as well. Meanwhile, the cumulative mass loss rises consistently;
however, the cumulative mass loss rate remains nearly invariant.
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