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Observation of the Cavitation in Rocket Turbopump Inducer.
2nd Report Backward-Traveling Rotating Cavitrtion.

Satoshi HASEGAWAL Mitsuo WATANABEU Tomoyuki HASHIMOTO
Yoshiakill WATANABEU Hitoshi YAMADA

ABSTRACT

O During the development of a liquid oxygen turbopump for the LE-7engine of the H-II
rocket, super synchronous vibrations(] 1.0 0 1.3w[] in the inducer were frequently ob-
served. From research on the vibration performance of the inducer, it was concluded that
shaft vibrations of this type were caused by rotating cavitation in the inducer, and it was
also demonstrated that a moderately increased diameter of the pump inlet was most effec-
tive in suppressing these shaft vibrations. In the light of previous theoretical analysis, it
was predicted that rotating cavitation had two unstable modes, a forward rotating cavita-
tion and a backward rotating cavitation, which had not hitherto been observed in experi-
ments. In the suction performance test of the inducer using the cavitation tunnel, a shaft
vibration of higher frequency than the forward rotating cavitation were observed. From a
study using a high-speed photograph analyzer and the spectrum analysis of the shaft
vibration, it was concluded that the vibration was caused by the backward rotating cavita-
tion. This paper provides details on the occurrence of backward rotating cavitation in the

inducer and its performance.

Key words: Rocket, H-II, Turbopump, Inducer, Rotating Cavitation
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