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ANALYSIS OF TRANSIENT CLOSING PROCESS AND COLLISION
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Abstract In order to prolong the service life of the swing check valve and reduce the energy loss, by establishing the valve
flap motion model, combined with the structural dynamics model, using the analysis module of Fluent and ANSYS/ LS-DYNA
finite element software, the valve flap movement and impact collision during the valve closing process were simulated and
analyzed. Through analysis,it was shown that the fluid backflow has a hysteresis, the movement speed of the valve flap shows a
parabolic rise, and the dynamic torque presents a process of slowly decreasing to suddenly increasing in the reverse direction
when the valve is closing. Vortex phenomenon obvious occurs at the bottom of the valve flap, and there is a time difference in the
change of fluid flow direction on the center line of the flow channel; In the process of collision and rebound, the peak stress
appeared at the rounded corners of the back of the flap and the rocker rib, and the valve flap swings slightly and collides with the
valve seat many times in a short time. The study results provided a reference for the design and optimization of the structural
parameters of the valve.
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Fig.1 Structure diagram of swing check valve
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Tab.1 Material properties
T R PRPER T R VIR )
Component Materials Elastic modulus/GPa Poisson ratio Density/( kgem™) Allowable stress/MPa
PEFT Rocker WCB 210 0.269 7 850 155
{3 Disc CF8M 195 0.3 7750 138
[&Jd5 Valve seat A105 201 0.3 7 750 138
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#include "udf.h"
#include" math.h"
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