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Influence of Glass Fiber Orientation on the Bi-directional GFRP
Characteristics

Jung-Joo Sup* and Duk-Hong Moon*

The tensile and dielctric strength of the epoxied resin with bi-directional woven glass fibers with a

laminate of two layers(G-10) are studied, and the test parameter is the angle between fiber orientation

and the tensile axis.

The obtained results may be summaried as follows:
1) when the angle between fiber orientation and tensile axis was varied from 0° to 45°
and fracture stresses have a tendency to decrease with increase in the angle. Especially,

the yield
the decrease

rates in the yield and fracture stresses are changed remarkably in the range of 0° and 15°

2) The fracture strain has showed the maximum value when the angle between fiber orientation and

tensile axis is 45°, and showed the rapid rate of change from 15° to 45°.

3) For the sample with same angle between fiber orientation and tensile axis the maximum dielectric

strength under compressive stress is decreased with increase in tensile stress, when the compressive

stress is increased as a parameter of tensile stress.

4) When the angle between fiber orientation and tensile axis is 45°, the dielectric strength showed

the worst value, as the mechanical strength did.
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Table 1. Physical properties of GFRP
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Fig.2. A bundle of GFRP.
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Fig.3. The fabric pattern of glass filler in composite
materials.
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Fig.4. Dimension of tensile test specimen (mm).

Zol7] Slstel RAAMS Misled slipd BHLE 3

9t )
ERBRE RRe FIEM Y MEHR] 0°d

BHol maAdL GRSl 15kg/mm?s Al FIRAIR)

Ny w

1. High pressure cell 8. Pressure gauge

2. Framework 9. Hand pump

3. Piston 10. Change lever

4. Transformer oil 11. DC source

5. Sample 12. Model plane electrode
6. Plane electrode 13. Electrode bed

7. Earth terminal

Fig.5. Experimental equipment for dielectric stren-
gth test,
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Fig.6. Molding of plane electrodes.
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Fig.7. Stress-Strain curve of specimens with diffe-
rent fiber orientation at room temperature.

Am—
18 A
©
A HHsec
18
14
2 R2%ec
10+

g
]

4668 sec
2.—
. I I 1 1 it A
) 2 3 4 S 6 7 8 9 0
Time t(sec)

Fig.8. Strain vs. Time.
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Fig.9. Fracture section of specimens with different
fiber orientation.
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Fig.10. Characteristics for different fiber orientat-
ion at room temperature.

45° FFpel oA MBS FIREe] W 45°BE
71 ge1A 2 44 ®HRE et

15° 3 25° Fpe] sl £ FlE o] epoxy
o fEf Ak WMol = Sl AT MY o Fel
Rl FlaEmgel o8 MEF S Gt Lol
ko BB WA THRA stz A ZshAl deojv=]
%okt

Fig. 102 & ML <& BETEY, BRES
3 BERS BEEL b o BEEH 3
BRE e FlEme AT B#S9Y Ak BN
o] et Bt AEE & F U K 0°%
15°5 1 Apol4 {b7b =27 etk o= 25°%) 45°
Hrd eSS B obF AA vebrrsh

ol ket

=¥ GFRP tiefsteel »lal& freliii Ky ¥

3 £BBPERE ML 45°d04 BRAES
dEb T 15°%E = Qe #EE Gl z ded
o] ¥Rt E. Pink% #iget e ¢ ¢
+ 9

2. muH) fe

Fig. 11¢& igEH o2 15kg/mm22]  BiBRE o]
Eae JIEEHES MY F HELS BRAD A

(MVicm),
35—
£ 30
[=,]
c
o
% 57
2
-
5 20
o
[}
= [}
C154 . No load
8 —-— (' Tensile st
10+ (15 ig/mn
%-.
o L ] 1 ul -1
0 3 6 9 12 15

Compressive stress (kgimr)

Fig. 11. Dielectric strength vs. compressive stress.
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Fig.12. Dielectric strength vs. compressive strength
(Fiber orientation 25°).
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Fig.13. Dielectric strength vs. compressive stress
(Fiber orientation 45°).
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