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Flow Analysis of Long-Fiber-Reinforced Thermoplastic in Injection Molding
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Synopsis :

Flow analysis of long-fiber-reinforced polypropylene *PP-Verton (% in injection molding
was carried out to predict the weld line location, the orientation distribution of fibers
and the anisotropic material properties based on the fiber orientation. The predicted
results were in good agreement with the experimental data of real molded parts. It was
confirmed that the commercially-available flow analysis program could be successfully
applied to the above-mentioned analysis of long-fiber-reinforced resin. A bending test of
the molded part was carried out along with the FEM simulation of the bending test in
which the anisotropic material properties obtained by flow analysis were employed. The
load-deflection curve obtained by the simulation was in good agreement with the

measured one.
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Flow Analysis of Long-Fiber-Reinforced Thermoplastic
in Injection Molding
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Synopsis:

Flow analysis of long-fiber-reinforced polypropylenc “PP-Verton®” in injection molding was carried out to predict the
weld line location, the orientation distribution of fibers and the anisotropic material properties based on the fiber
orientation. The predicted results were in good agreement with the experimental data of real molded parts. It was
confirmed that the commercially-available flow analysis program could be successfully applied to the above-mentioned
analysis of long-fiber-reinforced resin. A bending test of the molded part was carried out along with the FEM simulation
of the bending test in which the anisotropic material properties obtained by flow analysis were employed. The load-
deflection curve obtained by the simulation was in good agreement with the measured one.
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Fig. 1 Geometry of a mokded part
Table 1 Sizes of molded parts
e (mm)
Sample T2H10 T3HI5 | THH25
Thickness of . i .
wall and rib z 3 >
Rib height 10 15 &

Table 2 Molding conditions

Melt 1(rmpcral1;1ré 240

(*C)
- Motd temperature (“"C)i 60
T Injection rale (cm¥/s) 30
B Holding pressure ' (MPa) 3.5
I'['olaing time (s} i
Cooling time - (s) 30
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Support position
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Laad position Test speed -5 mms/min
) Support span 40 mm

Fig. 3 Bending test method of a niolded part
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Fig. 4 Flow chart of the analysis
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Position and direction of the specimens taken for the measurements of fiber oricntation and flexural modulus, and for the optical
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Fig. 5 Fiber orientation distribution obtained by flow analysis
(FaH25)
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Fig. 6 The distribution of fiber oricntation angles (T5H25)
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Fig. 7 Change of calculated elastic modulus from surface to center
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Table 3 Elastic modulus of test specimens
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