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Investigation test for spacecraft check valve failure

(Cause for deformation of valve poppet)
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Abstract

The cause of a spacecraft check valve cracking
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pressure failure in a spacecraft SFT (System Firing
Test) model was found deformation of the valve
poppet by the failure analysis.

This test was performed for investigation the cause
of the deformation.

The result of this test shows that the failure can
occur under a MEOP ( Maximum Expected Operating

Pressure ) back pressure condition.
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Fig.2 Structure of the check valve
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Fig.3 A Simulated Poppet(Upper)

and a simulated seat(Lower)
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Fig.5 Strain—Time Diagram
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Tablel Deformation after 22hr, strain[%]

Load
1/2MEQP MEOP 2MEOP

[%] [%] [%]
AA/A, 0.66 0.63 2.65
AB/B, -0.11 0.43 1.55
AC/C, 252 79.2 150
AD/D, 0.46 0.21 0.70
AE/E, -2.37 -1.46 -5.81
AF/F, -0.09 —-2.68 -8.56

TableZz Desformation ratio

(=[llength after test) — (length before test)]

/(length bafore test) )

After 30min.
C E
1/2MEOP 0.321 -0.013
MEOP 0.7%4 -0.015
2MECP 1.650 ~-0.067
After Shour
C E
1/2MEOP 0.314 -0.013
MEOP 0.808 -0.028
2MEOP 1.514 ~0.071
After 22hour
C E
1/2MEOP 0.250 -0.024
MEOP 0.794 ~0.014
2MEOP 1.500 -(.056
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