Experimental Investigation on Longitudinal Properties
of 3-D 5-Directional Braided Composites
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Abstract: The longitudinal tensile and compression tests were conducted on the 3-D S-directional
braided composites with different braiding parameters. The effect of braiding parameters on the lon—
gitudinal tensile and compressive properties was discussed, and the failure mechanism of materials
was investigated. The stress—strain curves showed that the longitudinal tensile and compressive
properties of 3-D 5—directional braided composites were linear elastic, and had brittle fracture cha—
racteristics. Tensile modulus was almost equal to compressive modulus, but the tensile strength was
far higher than compressive strength. Braiding angle and fiber volume fraction had significant influ—
ence on the mechanical properties of 3-D 5-directional braided composites, but the linear density of
yarns had little effect. Increasing the proportion of axial yarns could improve the longitudinal pro—
perties of materials. Moreover, shot-gauge plate samples were used to avoid the buckling and end
cracking.
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(a) : (b)
Fig. 1 Interior unit—cell of 3-D braided composites
(a) four—directional braiding structure;

(b) five-directional braiding structure
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Table 1 Specifications of the tensile and compression samples

No. Braiding structure Braid'i ng yarns/ Braiding Fil)er-\folurne Number of
' axial yarns angle/ (°) fraction/ % sam ple
CLAL S—directional 12K/ 12K 12.6 46.6 4
CLA2 5-directional 6K/ 6K 11.5 58.2 4
CLA3 5-directional 12K/ 12K 12.2 56.7 4
CLA4 5-directional 12K/ 12K 20. 1 55.3 4
CLAS 5-directional 12K/ 12K 30.2 57.3 4
CTA 1 5-directional 12K/ 12K 22.7 58,1 4
CTA2 5-directional 12K/ 12K 31.4 56.8 4
CTA3 5-directional 6K/ 6K 30.6 53.0 4
CTA 4 5-directional 3K/ 12K 32.1 57.2 4
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Table 2 Experimental data of the longitudinal tensile tests

No. Strength/ MPa Cy/%  Modulus/GPa  C,/%  Poisson’s ratio  Cy/%

CLA1 710.2 9.7 96.5 8.3 0.42 12. 1

CLA2 784.3 7.4 119.2 6.5 0.45 10.2

CLA3 753.2 10. 1 115.4 9.1 0.46 6.2

CLA4 720.8 9.2 98. 1 6.3 0.49 8.5

CLAS 510.6 12.6 72.1 9.0 0.56 13.7
. ) GB3856- 83,

2

, 3
, —
go0 } —*— CLAI
i 3
£ 600 | , . :
g Fig.3 Morphology of the fracture section of tensile sample
iy I
g a00 |
=
A
200 4
0 1 1 1 B
0 0.2 0.4 0.6 0.8 ,
Strain / %
2 -
Fig-2 Stress—strain curves of longitudinal tensile tests 5
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Fig-4 Stressstrain curves of longitudinal compression tests P ’
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Fig.5 Morphology of the fracture section of compression sample
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Table 3 Experimental data of the longitudinal

compression tests

No. Strength/ MPa C,/% Modulus/ GPa C,/%

CTAL 553.45 14.1 105.8 6.9
CTA2 332.65 6.6 78.3 4.7
CTA3 318.85 7.6 71.5 8.1
CTA4 346. 02 14.4 84.9 15.3
CTA2 CTA3 ,
CTA2 12K T700SC

,CTA3 6K T 300B CTA3
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