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An Experimental Study of A Small High Speed LH,
Rocket Pump Ist Report : A suppression
method of asynchronons shaft vibrations.

Mitsuo WATANABE, Makoto YosHIDA
Satoshi HasegawA and Kenjiro Kamijo

ABSTRACT

Liquid hydrogen (LH;) rocket pumps must be operated at high speed due to the low
density of LH, with this requirement being even greater for upper stage rocket
engine and orbiter transfer vehicle (OTV) pumps. In these operating conditions, the
suppression of shaft vibration is one of the most complex design problems since the
damping effect is very small due to the extremely low LH; viscosity.

Many shaft vibration problems have occurred during the development of actual
pumps, e. g, the LE-5 and Space Shuttle Main Engine (SSME) liquid hydogen
pumps. This paper describs a new pump configuration which was developed using a
mechanical design method that allows the operational speed to be lower than the
critical speed. The new pump operated smoothly at its designed rotational speed of
50,000 rpm and was within permissible shaft vibration limits.

This method was subsequently applied to the design of the LE-7 high pressure
liquid oxygen pump.

Keywords : Rocket Pump, Liquid Hydrogen, Mechanical Shaft Vibration
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