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A Study on Deformation Behavior of Thrust Cut Off
System under High Pressure

Sunghan Park* - Hongbeen Chang** - Hwangyu Lee** - Moonjung Kang** - Jaehoon Kim***

ABSTRACT

Thrust cut off(TCO) system is installed at the port of a rocket motor case forward dome. The snap
ring and the closure are escaped sequentially by pulling out a wedge under internal pressure. The
hydraulic structural tests of TCO and numerical simulations were performed, and both results were
compared to understand the deformation behavior of TCO. By increasing splines symmetrically, the
sealing capacity of TCO can be improved significantly. The escape pressure of TCO increases
according to the increase of friction coefficient and there is a critical friction coefficient beyond which
the snap ring can not be nearly escaped even after forced escape of wedge. Under low friction
coefficient the snap ring is contracted to radial direction and easily escaped. But, under high friction
coefficient, the snap ring can not be escaped from the port even after severe plastic deformation.
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Fig. 1 The Schematic of TCO System
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Fig. 2 The Finite Element Model for Thrust Cut
Off System
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Table 1. Mechanical Properties Used in Structural
Analysis of Thrust Cut Off System

port | closure sns\l,’eélggg/
Material 4130 |{SCM435{ maraging
E(ke/ mr) 21000 18900
v(Poisson’s ratio) 0.3 0.3
st yield stress
/plastic strain 110.76 / 0.0 168 / 0.0
2nd yield stress
/plastic_strain 123.73 / 0.0163 (180 / 0.0045
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Fig. 3 The Hydrostatic Setup of a Motor Case
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. 4 Comparison of Measured and Analytical
Axal Displacement of Closure for One
Splined Model to Center Axis Direction(Z
Direction of Figure 2) of Port
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for Two Splined Model
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