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Abstract: Warpage of injection molded product is caused by non-uniform shrinkage during shaping operation and relax-
ation of residual stress. Robust part design and glass fiber reinforced reins have been adopted to prevent warpage of part.
Warpages for part designs have been investigated in this study according to the injection molding conditions. Part design
contains flat specimen and two different rib designs in the flat part. Resins used in this study were glass fiber reinforced
amorphous plastics, PC and ABS. Different rib designs showed significant differences of warpages in the parts. Various
warpages have been observed in the three regions of the part, near gate region, opposite region to the gate, and flow direc-
tion region. Results of computer simulation revealed that the warpages were strongly related to glass fiber orientation.
Flat specimen showed the smallest warpage and the specimen with ribs to the flow direction showed a high resistance
to warpage. Warpage highly depended upon part design rather than molding condition. It was concluded that the rib
design and selection of gate location in injection molding would be the most important factors for the control of warpage
since those are directly related to the fiber orientation during molding.
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Figure 1. Specimens with ribs and without ribs.
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Table 1. Injection Molding Conditions for Glass Fiber
Reinforced PC and ABS
. Mold Injection
Resi Packing pressure
esin [MPal temperature temperature
[°Cl [°Cl
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(b) Glass fiber reinforced (30%) ABS

Figure 2. Shear viscosity curves for glass fiber reinforced PC and
ABS used in this study.
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Figure 3. Measurement of warpage using three points in the specimen.

(Al
g
=
=
2
5 » [(C |
: [C
)
§ °
[B]
(a) Specimen 1
[A] (Al
i o
b o[ C] ¢ » [(C]
(B} (B]

(b) Specimen 2 (c) Specimen 3

Figure 4. Measurement regions (A, B, C) of warpages in the speci-
mens.
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Figure 5. Computer simulation of flow front for glass fiber reinforced
PC.
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Figure 6. Distribution of fiber orientations in the specimens for glass
fiber reinforced PC.
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Figure 8. Warpages of the ABS specimens as a function of mold tem-
perature.
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