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Abstract: Injection molding process is a popular polymer processing involving plasticizing and enforcing the material
flow into the mold. A polymer material shrinks according to temperature variations during the shaping process, and sub-
sequently molding shrinkage developed. Developed deflections or warpages after molding process in part are caused by
residual stress relaxation contained in the part. Adding inorganic materials or fibers such as glass and carbon to control
shrinkage and enhance warpage resistance are common. In this study, warpages according to part design have been inves-
tigated through experiment. Warpages for molding conditions and mold designs such as gate locations were measured.
Warpages along flow direction and perpendicular to the flow direction were also measured. Warpages near gate and far
from gate were compared. Glass fiber reinforced crystalline polymers, PP and PA66 have been used in this experiment.
Glass fiber reinforced crystalline polymers showed large warpage compared with glass reinforced amorphous polymers.
Warpages in crystalline polymers were less influenced by molding conditions compared with amorphous polymers, how-
ever warpages of crystalline polymers significantly depend on part design.
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Table 1. Injection Molding Conditions for Glass Fiber
Reinforced PP and PA66

Packing Mold Injection

Resin pressure temperture temperture
(MPa) O O
PP 2 % 230

0,

F30%GE 48 80 240
PAG6 24 80 300
+30%GF 36 90 310
48 100 320
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Figure 1. Warpages in the glass fiber reinforced PP specimens vs
mold temperature.
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Figure 2. Warpages in the glass reinforced PA66 specimens vs mold
temperature.
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Figure 5. Warpages in the glass fiber reinforce PP specimens vs
melt temperature.
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