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Received March 04, 2022 Abstract In this study, the relationship between fiber orientation and mechanical prop-
Revised March 21, 2022 erties with the injection pressure of polyamide-6/glass fiber composite materials manu-

Accepted March 23, 2022 factured by the injection molding process was investigated. Also, an actual ex-

perimental data and finite element model-based simulation data were analyzed.
Specimens were manufactured through the injection molding process setting the in-
jection pressure differently to 700, 800, 900, and 1000 bar, respectively. A morpho-
logical analysis and orientation of the PA6/GF composite material were observed using
Optical microscope. Through tensile and flexural strength tests, the mechanical proper-
ties of the PA6/GF composite materials with the injection pressure were studied. As a
result, it was confirmed that the mechanical properties were the superior under the in-
jection pressure of 900 bar molding conditions. In addition, the mechanical properties
of the actually manufactured specimen (PA6/GF) and virtual engineering S/W((Digimat,
Abaqus) were used to compare and analyze the analysis results for the mechanical
properties, and based on the reliable DB, the physical properties of the PA6/GF com-

posite characteristics were studied.
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Table 1. Experimental condition of the injection molding process

Experimental condition PAG6/GF
Rear 240
Middle 250
Cylinder temperature (°C)
Front 260
Nozzle 250
Mould temperature (°C) 80
#1 700
#2 800
Injection pressure (bar)
#3 900
#4 1000
Back pressure (sec) 5
Injection time (sec) 4
Cooling time (sec) 20

PA6/GF axfe] 4 25_7‘_% Table 19 YERN1 11, Figure
1o Atz J3 2Azol ARE PA6/GF ERAAN AlHE AR

2 Uepact.

Figure 1. A photo of PA6/GF specimens fabricated by injection

molding process.
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Figure 2. RVE(Representative volume element) theory for simulation of PA6/GF composite materials.
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Table 2. Experimental parameters of PA6/GF composite materials
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Figure 4. Optical microscope images of the cross-section of PA6/GF composite materials.
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Figure 6. Optical microscope images of the PA6/GF composite materials fabricated by injection pressure of 700bar and 800bar; (a)
700bar, (b) 800bar.

Figure 7. X-ray microtomography images of the PA6/GF composite materials fabricated by injection pressure of 700, 800, 900 and
1000bar; (a) 700bar, (b) 800bar, (c) 900bar, (d) 1000bar.
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