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Introduction Mesh Screens and Filter Beds Particle Size Distribution Functions

Engineers utilize porous media to minimize the level of impurities in an DuPont supplied porous filtration media that had been used in the
extruded product. Impurities such as debris particles introduce voids that production of polymeric materials for analysis. Copper Nylon

have a negative effect on the polymer's mechanical properties such as F b |
strength, toughness, and modulus, ultimately leading to failure. Debris
b ‘
Mesh screens with deposited copper; (a) Cross sections of the steel powder

particles also impede the melt flow through the porous media, reducing
production rates and increasing production expenses. Because filtration is
Average Diameter Range (um)
200x1400 + 50 or 124 porosity, (b) 325 commercial pack filter bed with deposited These graphs of the particle size distribution function show the number
mesh + 50 or 431 porosity. gelated nylon 6,6. of particles of a given diameter, in microns.

an important step in polymeric fiber and film processing, CAEFF developed
a computer program that models polymer flow through a porous filter medium.
The objective of this research project was to update the simulation's
distribution functions and create a MATLAB® graphical user interface for the
filtration model that calculates the dynamic debris deposition.

# of Gelated Nylon Particles
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Effect of Impurities Particle Analysis Graphical User Interface
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The opening screen for the graphical user  The input screen allows the user to specify

Microspopi_c analysis of the filtration media showed copper part?cles interface gives the title of the program. It all pertinent input variables to customize the
Flawed fiber with knot and agglomerated pigment. depos!ted in the mesh screens (left) and gelated nylon 6,6 particles ?llj?]% ifri]ISPIayS the date when the programis filtration simulation.
Ziabicki, Fundamentals of Fibre Formation (1976). depOSIted in the filter beds (I’Ight) 9-
Objectives Collected Data Conclusions
« Analyze selected areas of mesh screens for size and amount of » The analysis of the mesh screens and filter beds proved that copper particles
copper particles exist in large amounts within the pol_ymer melt. The copper parti(;les vgri_ed in
both shape and size. It was determined that debris particle location within
« Analyze filter beds for location, size, and amount of nylon particles o the filter bed depended on section depth. The gelated nylon particles were
’ ! Emn i é% accumulated but in small amounts.
+ Develop particle size distribution functions for copper and gelated ® + The experimental data allowed the distribution functions to be fine-tuned,
nylon particles and a shape factor distribution function (using data thus improving the accuracy of the model's calculations.
obtained from analysis of mesh screens and filter beds) for - =
Area (mm ?) » The program’s GUI makes it more user-friendly because researchers can

incorporation into filter simulation program ) U1 make ! nad | 1€
customize the filtration simulation by prescribing processing conditions

without having to use programming language.

* Use MATLAB® to build a graphical user interface for filter ImagePro® software was used to determine the shape, size, and
simulation program number of particles and to present the data in spreadsheets and « Additional research on the filter beds will likely result in further refinement of
histograms. the debris particle distribution functions.
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