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Critical Speed Analysis of a 7 Ton Class Liquid Rocket Engine
Oxidizer Pump
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Abstract :

- Suk-Hwan Yoon*

» Chang-Ho Choi*

A critical speed analysis of oxidizer pump was peformed for a 7 ton class liquid rocket engine

as the third stage engine of the Korea Space Launch Vehicle II. Based on the previously developed
experimental 30 ton class turbopump and presently developing 75 ton class turbopump for the first and
second stage rocket engine of Korea Space Launch Vehicle II, a layout and configuration of the 7 ton class

turbopump rotor assembly are determined.

A Dball bearing stiffness analysis and rotordynamic analysis are

performed for both of the bearing unloaded condition and loaded condition. Structural flexibility of the
oxidizer pump casing is also included to predict critical speeds. From the numerical analysis, it is confirmed

that the rotor system acquires sufficient separate margin of critical speed as a

sub-critical rotor even though

decrease of critical speed due to the casing structural flexibility.
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Fig. 2 Rotating parts of oxidizer pump

Table 5. Mass and mass moment of inertia

Inducer Impeller
Mass, kg 0.1684 0.3863
Polar MOI
) 34.25 258.5
I,,, kg-mm
Transverse MOI
) 48.07 150.2
I=lyy, kg-mm
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Fig. 3 Bearing stiffness (unloaded condition)
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Fig. 4 1st forward whirl frequency (unloaded condition)
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Fig. 7 Mass unbalance response (unloaded condition)
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