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Theoretical Study on Axial Damping Characteristics
of Balance Piston Mechanism

Hiromichi HIRAKI, Masaharu UCHIUMI, Toshiya KIMURA and Yoshiki YOSHIDA

One of the problem of liquid rocket engine is an axial vibration of turbopump. For its high

rotational speed and discharged pressure, many turbopumps use balance piston mechanism to

balance axial direction thrust, but sometimes axial vibration occurs because of decreased axial

damping. In this report, axial damping characteristic is studied by 1-dimensional model in

analytical way, and the effect of axial vibration frequency and bulk-modulus is investigated.
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Upstream pressure(boundary condition) : P,

Axial clearance of No.1 orifice
X1 = Xq0 - X

Balance piston chamber volume
V =V, + A%

Axial thrust
Xy = Xpq + X

Downstream pressure
(boundary condition) : P,

e
Position of Turbopump Rotor : x

1D model of balance piston

Fig.1 Axial thrust balancing of balance piston mechanism, and 1D model
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Fig.4 Response of BP chamber pressure of different o (numerical analysis)
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Fig.8 Damping coefficient for varied values of Bulk Modulus(Kf) (theoretical analysis)
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