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Abstract

An analytical model using expanded bridging model was proposed to predict the elastic properties
and behaviors of stitched multi-axial warp knitted (MWK) fabric composites. The characteristics of
MWK fabric composites are the assemblage of multi-lavers of fiber bundles for in-plane reinforcement
and stitch yams for the through-the-thickness reinforcement. In the analysis, a representative volume of
the MWK fabric composite was identified. The geometric limitations, effects of stitching yams and

design parameters of MWK fabric composites were considered in the model.

Then, the elastic

properties and behaviors of MWK fabric composites were predicted. Finally, the results of proposed

model of the composites were verified through the experiments.

agreement with the experimental results.

The predicted results were in fair
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(b) stitching yamn
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t,=t,=t,9 = (Z— 2d,)/ (Numberof ply) (2)
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Density Modulus | Poisson’s
(kg/m 7 ) (GPa) ratio
E-glass 2460 80 0.2
Kevlar 1450 131.7 0.2
Epoxy 1218 35 0.3
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3.5GPa when 0< o, < 25MPa
T = 2.3GPa when 23MPa< o} < 37TMPa
" 1.5GPa when 3TMPa < ol < 55MPa
0.8GPa when o > 55MPa
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Table 2 Properties of stitched unidirectional

MWK composites (T800)

t=3mm t=6mm
Unstitched | Lst 3mm | Ls: 5mm | Ls: 5mm
Predict| Exp. {Predict] Exp. {Predict| Exp. |Predict| Exp.
Exx [41.78| 426 |41.38| 38.6 | 41.64! 39.7 {42.36| 394
Eyy | 1009] 11.6 [11.55] 138 | 11.0 | 120 {1079 111
Ezz |1009|11.28]11.28| - [1084] - [1081] 135
Gxy| 388 50 |413] 55 | 402 | 51 | 403| 50
Vip 1021 {028 023|023(023]025]023|025

Ls : Stitch line spacing.
Table 3 Properties of stitched quard-axial MWK

composites (DBLT850)

t=3mm t=6mm
Unstitched | Ls: 3mm | Ls! 5mm | Ls! 5Smm
Predict{ Exp. |Predict] Exp. {Predict] Exp. [Predict| Exp.
Exx [20.06] 168 |20.26{ 19.3 | 19.90| 18.1 [19.03] 175
Eyy | 2006 | 168 |21.15| 21.4 | 2078 19.8'| 1965 18.3

Ezz 1001 7| 3| - [won] - T1007] 124
Gxyl751] - 1826 - J7s3] - [em| -
Vi | 041 {0321033| - | 034|031 038032
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(a)t=3mm, Unstitched, (b)t=3mm, Ls=5mm,
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(a)t=3mm, Unstitched, (b)t=3mm, Ls=5mm,
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