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A Study on Structure and Separation - Orientation of Fiber-Reinforced
Thermoplastic Sheet

Dong-Gi Lee* Kwang-Hyun Cho**

ABSTRACT

Characteristics of fiber-reinforced thermoplastic sheet depend on the quantity and shape of
fibers. During a molding process of composites, the fiber-matrix separation and fiber orientation
are caused by the flow during the molding process. As a result, the product tends to be
nonhomogeneous and anisotropic. Hence, it is very important to clarify the relations between
separation-orientation and molding conditions. The correlation between the separation and the
the degree
of nonhomogeneity which is a measure of the separation is obtained using one-dimensional

orientation have to be clarified for designing the fiber structure. In this paper,

rectangular shaped part compression molding. And the orientation function is defined and
measured by the image processing using soft X-rayed photograph and image scanner. Correlation
between the degree of nonhomogeneity and the orientation function is discussed.

Key Words : Fiber-Reinforced Thermoplastic Sheet (447438 Zelxa€¥ B3 Separation - Orientation
(22] - vig), Degree of Nonhomogeneity(B¢Z%), Orientation Function (M &g<),
Compression Molding (¢=43%)
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Gauge (inch) (inch) ' (inch)
S 0. 140

11 O0.110 0. 110
12 0. 105
13 0. 093 0. 093
14 O. 080 O. 077 . 077
15 0.072 0. 069 0. 069
16 0. 064 0. O59 0. 059
17 0. 053 0. 053
18 0. 047 0. 047
19 0. 043
20 . 037
22 0. 035
23 0. 033
25 0. 031
28 0. 030
30 O. 028
32 O. 0286
34 C. 024
36 0. 022
38 0. 020
40 0.018
42 O0.016

Fig.5 Needle gauge to nominal dimensions
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Table 1 Conditions of needle punching and fiber content by weight

Specimen No, Layers Needle type Stretching Fiber content by weight
Specimen 1 2 15*18*32*3 in. 100 38wt%
Specimen 2 3 15*18*3.5 in. 11 43wt%
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of test specimen

Speci Stampable sheet |Fiber length(20wt%) | Fiber length (40wt%) Stretching
ecimen

25wt% 40wt% mm 30mm 6mm 30mm 1 100
Value of C 0.80 0.86 0.11 0.24 0.19 0.28 0.15 0.55
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