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2 ok & dFdMe F3d%e Aot A2 g A FYUAES BAAR AMLER, EYL £X2 v2HE Y ud o AHE (bisphenol
type vinyl ester)& AHE-3la) hand lay-upg ol &3 BE@AE (3D composites)E AZATH 4 FAAE FALRFY Ao/t BEARY AAH
EAol vl 9L three-point bending test, flatwise compression test® &3] 2A}3tAt}. Short-beam test'd F3t9 B AHAMNY YA vlEY
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Abstract: In this work, bisphenol type viny! ester was impregnated into the three-dimensional glass fabrics fabricated from diffrent thickness changes.
Their mechanical properties' of the specimens have been investigated by three-point bending and flatwise compression tests. Also, interlaminar shear
strength (ILSS) has been determined through short-beam test for the evaluation of interfacial adhesion at interfaces between fibers and matrix of the
composites. The effect of thickness changes in three-dimensional glass fabric-reinforced composites have been described in this work.
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Figure 1. Cross-section of 3D fabrics.
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Figure 2. Hydrogen bonding between hydroxyl groups of VE
and those of glass fiber surfaces.
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Table 1. Standards of 3D Fabrics

Fabric Type A B C
Thickness (mm) 3 45 8
Weight (g/m5) 815 860 910

3D Fabrics

[VE + MEKP + Co-Oct]

Y 4
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l Preparation of the matrix

Curing

room temperature)

3D Composites

Figure 4. Preparation of 3D composites.
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where, P : the applied fracture force (N), L : the distance
between the supports (m), b : the width of the specimen (m), d
. the thickness of the specimen (m), ZP '@ the change in
fracture force in the linear portion of the load-deflection curve
(N), 4m : the change in deflection corresponding to 4P (m)

A2AE(s.,) L YSHHE(E.,)E Instron #1125 AE7E
AHgsted ASTM C36501 #8te] ZAeQwd], old cross-head
speedE 05 mm/min®2 nAdFeH 4 (3), W& ol&dtd T
A= g

P max
Oc1 = A 3
Ec, 1= '% . —j‘g' (4)
where, Prax : the applied fracture force (N), A : the

cross-sectional area of the specimen (m®), d : the thickness of
the specimen (m), 4P : the change in fracture force in the
linear portion of the load-deflection curve (N), 4m : the change
in deflection corresponding to 4P (m).
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Figure 3. Chemical structure of vinyl ester.
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Figure 5. Flexural strength as a function of thickness in 3D
composites.
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3l Tk

ILSS = % . b—z (at L/d being a constant) (5)

where, F' : the rupture force (N), b : the width of the specimen
(m), d : the thickness of the specimen (m)
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Figure 6. Elastic modulus in flexure as a function of thickness
in 3D composites.

- 6
&
— Type A

g
=
-]
7] ®—-— Type B
o
2
2 2
[}
I':". Type C-—
: &
S

0 T T T

2 4 6 8 10

Thickness (mm)

Figure 7. Compressive strength as a function of thickness in
3D composites.
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Figure 8. Compressive modulus as a function of thickness in
3D composites.
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Figure 9. Interlaminar shear strength as a function of thickness
in 3D composites.
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