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Pilot valve

1-Valve body; 2-Piston;3-Sylphon bellows;4-Seal ring; 5-Piston
rod;6-Spring, 7-External cavity;8-Position bolt;9-Inner
cavity; 10-Valve cylinder
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Fig.1 Schematic of safety pneumatic valve structure
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Fig.2 Measured pressures by ground test of valve before improving
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Table 1  Material parameters

Elasticity modulus ~ Density Poisson  Yield strength

Name

/GPa /(kg+m™) ratio /MPa
Valve body 270 2700 0.3 -
Sylphon bellows 70 2700 0.3 -
Piston 72 2700 0.3 375
Piston rod 72 2700 0.3 375
Position bolt 250 7800 0.3 735

SN R 6.93kN/m.
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Fluid-structure
interaction analysis of
valve

Pneumatic fluid analysis
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Method for solving moving boundary problems and its dy-

FLUTTER ANALYSIS OF ROCKET SAFETY PNEUMATIC VALVE
BASED ON FLUID-STRUCTURE INTERACTION

Chen Qifa Zhu Chunyan” Wang Wenbin Cao Wenbin
(Aerospace System Engineering Shanghai, Shanghai 201109, China)

Abstract  For the rocket pressurization system, safety pneumatic valve is a security device which protects the
propellant tank from overpressure. On a ground test,the main valve revealed a phenomenon of flutter as the valve
opening or closing, which may induces damage to some parts,what’s worse , threatens the product performance. To
find out the cause of valve flutter, based on fluid-structure interaction of N-S dynamic grid flow equation of and
nonlinear contact rigid body motion control equation,aerodynamic load is computed by Realizable k-& turbulence
model and explicit dynamic algorithm. The mechanism of valve flutter phenomenon is pressure fluctuation coupling
with structural frequency and piston rod produces plastic deformation under impact response with position bolt. An
improvement measure to improve structural frequency is increasing the size of moving parts. Following with ground
test verification , the result shows that the measure being taken can suppress the safety pneumatic valve flutter

effectively , which has practical engineering value.
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