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A Study of the Stability for Axial Thrust Force Vibration
in Balancing Piston M echanism

Mitsuaki HAYASHI, Hiroshi TOMARU, Satoshi KAWASAKI, Takashi SHIMURA
and Masaharu UCHIUMI

In order to analyze a stability of the balancing mechanism for the axial thrust force in
turbo-pumps, the simplified model expressing the essentials of dynamic behavior is shown. By
the examination on that model, the dynamic characteristics in several working conditions are
considered, it is shown that what kind of conditions determine the response and stability of the
balancing mechanism.
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Fig. 5 Flow at inlet & outlet of BP chamber
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Fig. 8 Frequency response at reference condition

Table 1 Results of stability analysis
Response Phase Margin
Form or Condition of BP system *p Effect Value
(*1) 1 X
(*1) )
Reference condition 1 1 27
(LH2:p=72kg/n?,K; =82MPa
Volume reduction in BP-chamber
(V4 : Reference volumex1J5 1.4 1.3 35
Wider clearance at inlet & outlet orifice
(Lq,L, : Reference clearancex?2 1.0 18 49
Working fluid
(Waterp=1000kg/ni,K;=2250MPa 54 1.5 41

(*1) Ratio to value at reference condition
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