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Abstract

A composite material is composed of a reinforcement and a matrix, which determine mechani-
cal characteristics of the molded part. 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. Therefore it is very important to study the composites
of reinforcement and the matrix, and to control the fiber type in the process of molding of
composite materials. In this study, the specimen was made of a glass fiber mat of 6~7 mm
thickness by scattering it in the air after cutting the glass fiber to uniform length of 50mm, and
the structure of the glass fiber to uniform length of 50 mm, and the structure of the glass fiber mat
with needle punching makes change according to the type of needle and the number of times of
stretching. First the sheet was made by means of a hot-press after accumulating a matrix and a
glass fiber according to each mat structure of glass fiber. It was heated the manufactured sheet
with the dry oven and molded it a secondary high temperature compression by a 30 ton oil-
hydraulic press. A definition of a correlation coefficient is showed up during this period and find
it out with the relation of the fiber-matrix separation and the fiber orientation. We studied effects
of the glass fiber mat structures on the correlation coefficient.
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Table 1 Experimental materials and conditions of needle punching

No. Layers Needle type Fiber length | Stretching Deep | Bulk density
1 2 15%18%32%3 in. 50 mm 100 14mm | 0.096 g/cm?
2 15%18%25%3 in 50 mm 21 l4mm | 0.076 g/cm’
3 3 15 *13%3 in. 50 mm 21 l4mm | 0.101g/cm®
4 3 15 *18%3.5 in. 50 mm 20 l4mm | 0.111g/cm?
5 3 15 *18%3.5 in. 50 mm 11 l4mm | 0.130g/cm®

—

Crank H ]
Gauge (inch) (inch) (inch)
Cranked shank Ny A ———
- ) 0.140 e
. 11 0.110 0.110
12 o.105 ||| || ———— '
_ Internediate blade E T BCIETEM o |
ot 14 0. 080 0.077 0.077 |
=S 15 ' 0.072 o.069 |, 0.069
— 16 | 0.064a 0.059 | 0. 059
Pty 17 e — 0. 053 | 0.053
= Shoulder 18 0.047 0.047
S 19 - 0.043
= 20 0.037
= Y 22 0.035
= 23 0. 033
= H 25 0.031
. 28 0. 030
Workmg blade 50 0. o028
32 0.026
34 0. 024
s 36 0.o022
Pomt 38 0.020
J 40 0.018
[ az 0.016
(a) Single reduced (b) Double reduced I [t

Fig. 5 Needle shape and designations Fig. 6 Needle gauge to nominal dimensions
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Table 2 Fiber content by weight and tensile strength

Specimen No. Fiber content by weight Tensile strength
Sbecimen 1 38 wt% 3.41 kg/mm?
Specimen 2 37 wt% 5.62 kg/mm?
Specimen 3 37T wt% 7.55 kg/mm?*
Specimen 4 45 wt% 6.88 kg/mm?
Specimen 5 43 wt% 8.02 kg/mm?
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Fig. 11 Relationship between orientation function J and degree of nonhomogeneity I’

Table 3 Correlation coefficient (C) of test specimen

Specimen No. 1 2 3 4 5 Stampable
sheet
Value of C 0.55 0.25 0.24 0.28 0.15 0.86
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