BEHAMERER

37

AL b53Aq0E 24 SRR S44 B A7
AR A e

Study on the Mechanical Properties of
Kevlar Multiaxial Warp Knit Composites

Cheol Kim*, Tae-Jin Kang®, Sung-Ku Lee** and Jong-Il Yook™**

ABSTRACT

Mechanical properties of multiaxial warp knit composite have been studied. Kevlar fiber was
used to fabricate multiaxial warp knit structure. Tensile, flexural, short beam shear, impact
and compression after impact test have been performed to investigate the mechanical properties
of the multiaxial warp knit composites.

The increase of interlaminar shear strength is the main characteristics feature of the multiaxial
warp knit composite compared with that of plain woven laminate. Interlaminar shear strength
has increased up to 52% compared with woven laminate composite, and also the delamination
has been retared due to the increase of interlaminar shear strength of the multiaxial warp knit
composite. It is believed that the through-the-thickness reinforcing loops resist delamination.
The tensile strength of the multiaxial warp knit composite has been increased about 5~12%
compared with the theoretical values computed by the classical lamination theory.

Generally, total absorbed impact energy of the composite increases with increase of impact
induced delamination area. But in the multiaxial warp knit composites, the impact properties
such as total absorbed impact energy decrease with the increase of through-the-thickness rei-
nforcements. The compression after repeated impact strength has retained up to 40% of un-
damaged specimen.
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Fig. 1. Schematic Diagram of Multiaxial Warp Knit
Farbic Manufacturing Process
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Fig. 2. Structure of Multiaxial Warp Knit Fabric
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Table 1. Properties of Keviar 29 fiber and Vinyle-

ster Resins
property Kevlar 29 | Vinylester
density(g/cm?) 1.44 1.15
tensile modulus(GPa) 62 3.71
tensile strength(MPa) 2758 63
ultimate elongation( %) 4 6.3
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Table 2. Geometrical Paramenters of Reinforcing Fabircs
‘ P1 P2 M3 M4 M5 U6
Fabric type woven woven MWK MWK MWK MWK
Stitch type tricot chain chain chain
Stitch yarn Kevlar Kevlar Kevlar nylon
Stitch spacing 0.5cm lem 1.5cm lcm
Pitch length 0.25cm 0.5cm 0.5cm 0.5cm
Bias angle(degree) 0/45/90/-45 | 0/45/90/-45 | 0/45/90/-45 | 0/45/-45
. 28.2/23.1/ | 28.3/23.2/
Fiber fraction(% 28/23/24/23
iber ion(%) /23/24/ 24.1/93.1 94.9/93.2 33/33/33
Loop fiber fraction(%) 2 1.5 1.1
Areal density(g/cm?) 0.04 0.067 0.082 0.080 0.079 0.05
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Fig.3. Curing cycle of Vinylester Resin
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Table 3. Tensile Strength Comparison between

Experimental Results and Theoretical
Values Computed by Classical Lamination
Thoery
Speci Experimental | Theoretical | Experimental
PECIMEN | yole (MPa) | value (MPa) | /Theoretical

P1 398 415 0,95

P2 421 433 0.97

M3 308 277 1.12

M4 331 305 1.08

M5 322 304 1.05

U6 273 269 1.01
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Table 4. Flexural Strength and Modulus by 3-
Point Bending

Flexural modulus | Flexural strength
(GPa) (MPa)
P1 11.2 105
P2 11.8 112
M3 12.3 142
M4 11.7 128
M5 11.3 113
us 9.7 92
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P2 40
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