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Structural Analysis of a Gas Generator Oxidizer
Shut-Off Valve

Seunghun Ryoo* - Moongeun Hong* - Jaehan Yoo* - Sooyong Lee*

ABSTRACT

For the liquid rocket engine, the gas generator oxidizer shut-off valve which supplies the oxidizer to
a gas generator needs structural safety under the internal pressure, which is higher than the chamber
pressure. In this study, static stress analyses of the various design in the vicinity of the region where
the stress is concentrated were performed for designing the lightweight valve, A lightest model of
which the concentrated stress does not exceed the yield criteria has been suggested. Also, whole size

effect of the valve on the concentrated stress was investigated.
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Fig. 1. Configuration of the gas generator oxidizer
valve
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Fig. 2. 3D finite element mesh for the oxidizer valve
model
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Table 1. Mechanical properties of valve model

Density (kg/m’) 7918.0
Yield strength (MPa) 250
Young's Modulus(MPa) 1.985x10°
Poisson ratio 0.3
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Fig. 3. Boundary conditions of the structure model
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Fig. 4. Von mises stress contour result of the
base valve model
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Fig. 5. Design variables of the model
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Table 2. Cases of valve model
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Fig. 6 Comparisons of stresses and masses for the
various case
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