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Abstract: In order to optimize the structure of flash spinning decompression nozzles, based on the
structure of disclosed flash spinning decompression nozzle, the geometrical models with various
structural parameters were constructed, and then the flow states and movement trajectories of flash
spinning solutions in the nozzles with different structural parameters were simulated and calculated
by using the Fluent software, to analyze the distribution and change trends of the velocity and
pressure of the spinning solutions. And combining with the principle of phase separation and bubble

nucleation in the flash spinning process, the effects of different decompression nozzle structures on
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the velocity, pressure and vorticity of spinning solutions were obtained. The results showed that,
with the nozzle structure remaining unchanged, changing the initial pressure of the spinning
solution, the decompression rate remained unchanged. The ratio of the inner diameter of
decompression orifice to the inner diameter of spinneret orifice determined the magnitude of flash
spinning solution pressure reduction. When the inner diameter ratio was the same, the
decompression rate was also the same. Under the spinning condition with an initial pressure of
12 MPa, in order to reduce the energy loss, maintain the uniform flow of the spinning solution and
improve the nucleation quality of the spinning solution, the optimal ratio of the inner diameter of
decompression orifice to the inner diameter of spinneret orifice was 1.2. And the optimal injection
angle of decompression orifice and the incidence angle of spinneret orifice were 90° and 100°,
respectively. Additionally, the optimal inner diameter and length of decompression chamber were
30 mm and 70 mm, respectively. The research results can guide the optimization of flash spinning
process from theoretical point of view, and provide references for the structural optimization of
decompression nozzles for flash spinning.
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Fig. 1 Schematic of geometric cross-sectional structure of the decompression nozzle
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Fig.3 Calculation results of spinning solution pressure for

different mesh numbers
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Fig.4 Velocity, pressure and vorticity cloud images inside the
decompression nozzle model with standard structural

parameters
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orifice inner diameters
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Fig. 7 Velocity and pressure distribution of spinning
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with different decompression orifice inner diameters
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Fig. 14 Velocity vector diagrams of spinning solutions inside
decompression chambers with different decompression

orifice exit angles
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Fig.22  Velocity cloud images of spinning solutions inside

decompression nozzles with different spinneret

orifice inner diameters
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Fig. 23  Velocity and pressure distribution of spinning
solutions along the axis of decompression nozzles

with different spinneret orifice inner diameters
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Fig. 25 Velocity cloud images of spinning solutions inside
decompression nozzles with different spinneret

orifice lengths
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Fig. 26  Velocity and pressure distribution of spinning solutions
along the axis of decompression nozzles with different

spinneret orifice lengths
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Fig. 27 Vorticity cloud images of spinning solutions inside
decompression nozzles with different spinneret orifice

lengths
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Fig. 28 Pressure distribution of spinning solutions along the axis

of decompression nozzles under different initial pressures
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Fig.29 Influence of ratio of the decompression orifice inner
diameter to the spinneret orifice inner diameter on

the decompression rates
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