1968 A7 AEI =+

A AW A249A A83, pp. 1968~1977, 2000

SAF B ol ALEAEEY 3 94

Warpage Analysis of Fiber Reinforced Injection Molded Parts
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Abstract

A warpage analysis program has been developed for fiber-reinforced injection molded parts. The warpage
is predicted from the residual stress and anisotropic thermomechanical properties coupled with fiber
orientation in the integrated injection molding simulation. A simple elastic model is used for the calaulation of
thermally and pressure-induced residual stresses which are employed as the initial conditions in the structural
analysis. To improve the reliability of warpage analysis, a new triangular flat shell element superimposing
well-known efficient plate bending and membrane element is presented The numerical examples address the
necessity to use anisotropic models for fiber-reinforced materials and show that predicted warpage is in good

agreement with experimentally measured one.
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Table 1 Thermo-mechanical properties of reinforced
fiber and polymer matrix

Tensile modulus 2000 WPa
PBT ~ Poisson ratio : 0.38
Linear therma{ expansion 6x 10° /K
coefficient
Tensile modulus 3000 Mpa
PAG6 : P(l)lissonlratio : 0.41
Linear t erma.expansmn Li1x 104 /K
coefficient
Aspect ratio 20
Tensile modulus 72400 IPa
Glass - -
Fiber . Pc})lxssonlratlo : 0.22
Linear t ermal expansion 5.6x 105/K
coefficient
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Fig. 4 Fiber orientation at center layer (a) and gapwise-
averaged fiber orientation (b)
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Fig.7 Shrinkage prediction using (a) anisotropic
material model and (b) isotropic material model.
Displacements are amplified by a factor of ten
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