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Abstract: Most plastics products are being produced by injection molding process. However, mold shrinkage is inev-
itable in injection molding process and it deteriorates dimensional quality through deflections and warpages. Mold shrink-
age depends upon the material property of resin as well as injection molding condition. In this study, material property
of resin has been predicted for glass fiber reinforced polycarbonate to control the warpage, and computer simulation of
injection molding has been performed using predicted property. It was observed that the deflection of part decreased by
the glass fiber reinforced resin. In order to verify the validity of this method and confidence of results, experiments of
injection molding were performed. The results of experiments and computer simulations showed good agreement in their
tendency of deflections. Consequently, it was concluded that the method of designing the material property of resin con-
ducted in this study can be utilized to control the dimensional accuracy of injection molded products.
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Figure 1. Mold of this study. All dimensions are in mm.

Table 1. Material Properties of Polycarbonate and Glass
Fiber

Item Unit PC Glass fiber
Young’s modulus MPa 2280 72000
Poisson’s ratio - 0.42 0.22
Density g/cm’ 1.19 2.54
Aspect ratio - 25
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Figure 2. Mesh for computer simulation using Moldflow.
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Figure 3. Injection molding condition for computer simulations.

Table 2. Temperatures for Resin and Mold in Injection
Molding

Item Temperature (°C)
PC 290
Material PC + GF 20 wt% 305
PC + GF 30 wt% 320
Mold 90
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Figure 4. Three base points for the measurement of deflection.
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Figure 5. Nine measurement points for the analysis of deflection.
All dimensions are in mm.

Table 3. Matrix Grade and Glass Fiber Content for the
Design of Glass Fiber Reinforced Polycarbonate

Grade Content of glass fiber (wt%)
Trirex® 3022L1-SL 0
Trirex® 3500 G20 20
Trirex® 3500 G30 30
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Table 4. Predicted Material Properties Using Simulation
Program

Content of
Item Unit glass fiber (wWt%)
20 30

Young's  Ei Pa 7.87 11.34

modulus 3.06 3.46

Material  poisson’s V2 - 03992  0.3883

property ratio ; 05938  0.6121

Shear o Mpa 98331 11097

modulus

Density p  glem® 13314 1.4156
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Figure 6. Comparison of filling pattern between (a) computer sim-
ulation; (b) short shot experiment.
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Figure 7. Deflection in computer simulation.

-

Figure 8. Result of deflection using anchor in Moldflow.
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Figure 9. Comparison of deflections between simulation and experiment for non-reinforced polycarbonate.
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Figure 10. Comparison of deflections between simulation and experiment for 20 wt% glass fiber reinforced polycarbonate.
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Figure 11. Comparison of deflections between simulation and experiment for 30 wt% glass fiber reinforced polycarbonate.
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