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Abstract

In this study, using Autodesk Moldflow software, the injection molding Received: 19 October 2021
process of ventilator’s poly (lactic acid) split filters was studied and Accepted: 17 January 2022
the effective characteristics of this process were investigated and Page Number: 30-42

compared in two samples of crystalline and amorphous poly (lactic acid).
The injection pressure for the crystalline sample showed a larger value in
the simulation, which was justifiable due to the higher melt viscosity of
the crystalline sample than the amorphous sample. The results of this
study also showed that the cooling time required for the sample was
longer, which was attributed to the difference in temperature distribution
between the two samples as well as the difference in their thermal
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conductivity. Shrinkage and air trapping are other important Keywords:
characteristics in the injection process. The results showed that they were COV'D'19' )
higher for the crystalline sample, which was as expected due to Poly (Lactic Acid),
the difference in melt viscosity of the samples and the relationship Split Filter,
between crystallization susceptibility and compression of polymer chains. Injection Molding,
Also, the rheological and thermal properties of selected polymers were Ventilator

analyzed and their relationship with effective injection factors was
explained. Finally, the specifications of the injection molding machine
suitable for the production of polymer filters were introduced based on
the information available in the software.
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Figure 1. Scheme of main parts of injection
molding System.
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Figure 2. The networked piece and the selected Location
of the Gate by the software.
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Table 2. Information about selected materials.

Material 1 2
Abbreviation Name PLA PLA
Structure Amorphous Crystalline
ID 12953 30105
Grade MAT 2238 SN 5132
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Table 1. Statistical properties of meshing.

Parameter Value

Min 1.16

Aspect ratio Max 1.68
Average 5.12

Mesh percentage 98.1
Reciprocal Percentage 92.4
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2. Molding Window

1. Gate Location
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Table 3. Injection process specifications.

Parameter Value

Maximum injection pressure 180
(MPa)
Mold Temprature (°C) 20
Amorphous: 200
Melt T °
elt Temprature (*C) Crystalline:168
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Figure 3. Distribution of mold filling time in the crystalline and amorphous samples.

1. Filling Time
3. Air Traps

2. Shrinkage
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Figure 4. Injection pressure diagram vs time for the crystalline and amorphous samples.

1. Packing Pressure
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Figure 5. Viscosity diagram vs shear rate at different temperatures: (a) amorphous sample, (b) crystalline sample (software database).
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Figure 6. Temperature distribution in the crystalline and amorphous samples.
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Figure 7. Thermal conductivity diagram vs temperature: (a) amorphous sample, (b) crystalline sample (software database).
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Figure 8. Shrinkage distribution in the crystalline and amorphous samples.
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Figure 9. Clamp force diagram vs injection time for the crystalline and cast samples.
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Figure 10. Cooling time distribution for the crystalline and molten samples under cooling flow at 25 °C.
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Figure 11. The location of air traps in the crystalline and amorphous samples.
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Table 4. Properties of suitable injection molding system
for the production of poly (lactic acid) split filter.

Value for the
crystalline
sample

Value for the

Parameter amorphous

sample

Maximum injection
pressure (MPa)
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Maximum clamp

force ( tons) 3 122

Temperature around
the mold cavities (°C)
Screw tightening
torque
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flow rate (cm3 s) 41.83
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