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Design of Gate Locations, Molding Conditions, and Part
Structure to Reduce the Warpage of Short-Fiber
Reinforced Injection Molded Part

D. S. Chei
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Abstract

Fiber reinforced injection molded parts are widely used in recent years because of their improved properties of
materials such as specific stiffness, specific strength, and specific toughness. The demand for products with high precision
is increasing and it is important to minimize the warpage of the products. The warpage of short-fiber reinforced product is
caused by anisotropy induced by fiber orientation as well as the residual stresses induced during the molding process. In
order to reduce the warpage of the part, it is important to achieve successful mold design, processing control, and part
design. In the present study, the design of gating system, molding condition, and part structure were carried out and
verified with numerical analysis using a commercial CAE code Moldflow. The numbers and locations of gates were
iteratively determined, and the molding conditions which can decrease the warpage of the part were investigated. Finally,
slight structural modification of the part was conducted to reduce the locally concentrated warpage.
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Fig. 1 The geometry of a mobile phone housing

444 /8 F 2 H 7S BHE XM 17 HM6F, 2008

Jn
2

Table 1 Viscosity model constants for Ixef 1032/ 9008

Coefficients Value
n 0.2191
* (Pa) 6.034x10°
D, (Pa-s) 3.841x10°
D, (K) 452.15
D3(K/Pa) 0
A 21.01
Ax(K) 51.6

Table 2 Specific-volume model constants for Ixef 1032

/9008
Coefficients Value
by m (m/kg) 6.01x10™
bym (M’/kg'K) 1.89x107
b3.m (Pa) 2.329x10%
b (K1) 3.059x107
b, ; (m*/kg) 5.805x10™
b, (m’/kg-K) 9.551x10®
b, (Pa) 4.693x10®
by (K 2.00x107
bs (K) 505.15
be (K/Pa) 7.801x10°

Table 3 Mechanical properties of Ixef 1032/9008

Property Value
Melt density (g/cm?) 1.6392
Solid density (g/cm’) 1.7834
Young’s Modulus ; (GPa) 23.192
Young’s Modulus , (GPa) 14.205
Poisson’s ratio 5 0.363
Poisson’s ratio »; 0.495
Shear Mudulus 1, (GPa) 6.233
Thermal expansion coeft. , 1.322x10°
Thermal expansion coeft. , 3.019%107
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Fig. 2 Three cases of gate systems
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Def lection

Case 3
Fig. 4 Vertical deflection distribution of each case
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Fig. 5 Vertical deflections according to the injection
molding conditions
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Fig. 6 Vertical deflection distribution caused by (a)
fiber orientation effects and (b) differential
shrinkage
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Fig. 9 Structural modification of the part
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Fig.10 Vertical deflection distribution after structural
modification of the part
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