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Fiber Content Distribution of Compression Molded Unidirectional
Fiber—Reinforced Polymeric Composite Sheet

Seon-Hyung Jo*, Young-Ho Lim** and E-Gon Kim™**

ABSTRACT

Polymeric composites continues to grow significantly in automotive and aerospace applications.
The family of continuous glass fiber-reinforced polypropylene composites are currently used in
automotive bumper beams and load floors. Such materials are typically composed of continuous
fibers and randomly oriented fiber mat embedded in a plastic resin matrix. There is no doubt
that the properties of a composite material depend not only on the characteristics of the matrix
but also on the structure of glass fiber mat and a fiber type of reinforcement. Particularly the
strength of fiber-reinforced polymeric composites is greatly influenced by the fiber content, the
fiber orientation, and the condition at the interface between fiber and matrix. However, in
order to provide better reinforcement, it is necessary that the fiber should be oriented to the
direction of the load.

During a compression molding of unidirectional continuous fiber reinforced composites, the
separation of matrix and fiber is caused by the flow of the molding process. As the mechanical
properties of the products are greatly dependent on the separation, it is very important to clarify
the separation in relation to molding condition, material and mold geometry. In this study,
the fabricating method of unidirectional continuous fiber reinforced composites is proposed by
upgrading the strength in a particular direction. The composite sheet(UDFRTP) is produced
by changing the followings; the structure of randomly oriented fiber mat and the fiber content
of unidirectional fiber ply. After evaluating the mechanical properties of manufactured composite
plate, it is compared with the commercial composite plate. The effects of the mould geometry
on the degree of nonhomogeneity are studied.
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Table 1, Fabrication condition of UDFRTP,
Item | Unidirectional Randomly oriented Winding Pulley Iteration Matrix
wt% fiber ply(wt%) fiber ply(wt%) times diameter(mm) times plies
10 30 428 4.12 2 8
15 25 930 5.97 3 10
40 20 20 1431 6.87 4 12
25 15 2434 7.80 6 16
20 30 679 13.08 1 6
50 25 25 1431 13.77 2 8
30 20 2184 14.02 3 10

~—— Polypropylene

e Uniicirectional fiber

o RaNGOMly oriented fiber mat

Fig. 3. Schematic of the fiber ply and matrix lay up
(40wt%)
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(b) Unidirectional continuous fiber-reinforced
polymeric composites

Fig. 4. -Soft X-ray photographs of X-sheet and
unidirectional continuous fiber-reinforced
polymeric composites.
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Tabie 2. Dimensions of the compression molding

mould,
Mould No. r,(mm) rg{mm)
1 1 4
2 6.35 9.35
3 12.7 15.7
4 25 28
5 50 53
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Fiber content of unidirectional ply (wt%)

Fig. 8. Effect of unidirectional fiber content on

tensile strength,
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