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Analysis of Layered Structure Distinguished by Fiber Orientation in
Injection Molding (1)
—Effect of Thermal Expansion Coefficient on Warpage Deformation Behavior—

Yamashita, Katsuhisa*!/Nonomura, Chisato™'/Yamada, Toshiro™?

One of the most important issues to guarantee high quality is the ability to predict the warpage
deformation behavior of injection molded thermoplastics. This is especially true for the glass fiber
(GF) reinforced thermoplastics, where anisotropy in fiber orientation can lead to the increase of

warpage deformation.

In this study, we observed cross sections and measured the multi-directional thermal expansion
coefficients of GF reinforced polyamide 6 (PA 6)samples of varying weight fractions of glass fiber
and thicknesses. In photomicrographs of cross sections, the fiber orientation showed a symmetri-
cal structure of three layers, skin/core/skin, which depended on the weight fraction of glass fiber
and the thickness of the molding. The thermal expansion coefficient showed an anisotropy that
depended on the fiber orientation. In addition, numerical results obtained using a model that con-
sidered the fiber orientation distribution at each layer thickness qualitatively agreed with the ex-

perimental measurements of warpage deformation.
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Fig.1 Dimensions of test specimen (Type-A)
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Table 1 Experimental conditions

Injection machine TOSHIBA IS-100 E

Melt temperature () 280

Mold temperature ) 60

Injection pressure (MPa) 38

Packing pressure (MPa) 40

Injection time (s) 8

Cooling time (s) 20
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Fig.2 Dimensions of test specimen (Type-B)
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Fig.7 Relationship between thermal expansion coeffi-
cient and glass fiber content (7;=2 mm)
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Fig.8 Relationship between thermal expansion coeffi-
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Fig.9 Relationship between thermal expansion coeffi-
cient and glass fiber content (7; =4 mm)
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