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Compressive Characteristics of Composites According to the Micro-structure and
Stacking angle

Seong-Hwan Yoo, Seok-Won Park’, Seung-Hwan Chang**+

ABSTRACT

In this paper, static compressive test and compression-compression fatigue test of carbon/epoxy composites
which have different micro-structures were carried out with respect to the bias angle. In order to find out the
effect of the micro-structure of the fabric composite on compressive characteristics the specimens made of UD
carbon/epoxy composite comprising the same fiber and matrix system as the fabric composite were also
prepared. The compressive strength and modulus were measured and these values were used to develop a
semi-empirical formula for predicting compressive strength of the fabric composite with bias angles. The fatigue
behavior of the fabric composite with respect to the bias angle variation was also investigated.

Key Words : 21& £33l Z(Fabric composites), H&ZH(Bias angle), % &A1 (Static compressive test), T ZA1%(Fatigue test)
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Table 1 Material properties of the cured prepregs under compression

Type WSNBk USN125

(Plain weave) (UD)

Ei(GPa) 55.0 123.5
E»(GPa) 55.0 8.5
Gi2(GPa) 4.75 4.37

Vi 0.13 0.28

Ply Thikness(mm) 0.227 0.129
Density(kg/m’) 1474 1373

00000000000000
@ (b
Fig. 1 Unit cell geometry; (@) WSN 3k (plain weave), (b) USN125 (UD).
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Fig. 2 Specimens for the compression test; (a) shape and dimensions of the
specimen, (b) bias specimen.
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Fig. 3 Specimens for the compression-compression fatigue test.
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Fig. 4 Anti-buckling compression fixture and averaging axial extensometer.

Table 2 Compressive test results of carbon/epoxy bias specimens

. WSN3k . USN125
Specimens Specimens
[alior Modulus | Strength [@/a-90]ss Modulus Strength
(GPa) (MPa) (GPa) (MPa)
[0T 10t 55.0 591.2 [0/90]as 66.3 720.9
[3T1or 55.1 509.8 [3/-87las 593 628.3
[6]107 51.6 452.4 [6/-84]as 54.9 509.3
[9Ti0r 45.1 371.0 [9/-811as 49.9 4322
[12]i0r 41.9 331.7 [12/-78]as 43.4 349.8
[15]i0r 33.0 285.6 [15/-75]as 40.9 304.1
[30]i0r 22.0 189.0 [30/-60]as 23.4 199.4
[45]10r 18.2 1733 [£45]4s 21.5 190.4
e
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Fig. 5 Failure mode; (a) failure pattem, (b) micrograph.
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Compressive strength of bias specimens for carbor/epoxy composites.
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Hg. 8 Experimental data and the curve-fitting line of logS-logN for composites;
(@) Fabric specimens, (b) UD specimers

Table 3 The values of k, m fabric bias specimens

Specimens k m
Fabric UD Fabric Ub Fabric UD
[0]1or [0/90]ss 2.746 2.873 0.0377 0.0455
[15Tior  [15/-75]as 2.521 2.571 0.0251 0.0247
[30Tior  [30/-60]as 2.343 2.321 0.0336 0.0273
[45]101 [£45]as 2.253 2.271 0.0296 0.0211
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