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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.
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&A1 8 (Static compressive test), T} 2415 (Fatigue test)

LA 2 of ulA: e FEsH: AL WrAolcs) EY 4 £

: 22 AzE AFo dEEAH g2
O ONRAT LR SAS 2E H7eRREE 9 9ue A7) dEel dee dEdwel "asith shAn
SAHOE 949 JAH BAS 2T olx AZBeIMRE Aol AU UE A AB WA BA S Fusjob
AEA WE AU 0127714 ofel okl A48T Stk sir] wEe] ARATRE HE Huw A2 HEgdol B
[1-4] QAT meAl YEAT Al WAT S AL AFL A
85 A% BYARE olgolol ABTHHL T A4S FX A dow AYUH A7) nHAG Tanl6) AL
H 4 50 Sl SHolY 2R F WS A 43AY el Celanesest ITRI 4715 ol§3h BaH 9
29 g J0] we ols merzel wyel BA B GEUBE st f¥as sAYdel o3 shudu
* Sdiste siAgE
*at oyl 7)1 A8k, WAl A AHE-mail:phigs4(@cau.ac kr)



16 243} . ura

e

- BE BB B A RS 26

o} u]i5tch. Haberle £{7]2 CRAG, IITRI, ASTM(D695),
BI, BAe, ICSTMO| thofdh Q3|18 AMg olz) 2

729 AFHPE L HASte] AR 7|9 GEPEE HE
FETh Hosur S[81& 2 X|(Stitched) Z-2 AE|X|7} HA|
e gadR/olEA AE 2R 1 WY E @A 3§
AMe AHFHU=EE HIHoz FIgon, T4 PEsE
I A dEsts 2doAMe] Z3E wastEoth. Fleck[9]
o oje] JhA HAARY 4E SA4ol diwt g ol
FAE AYsigon, sk-s 27 4 AR w2 gins
g PEst, oEd AFE &5 £ U= SAE Al
atsich

Deniel {10} 93 Badig/olBA B 254
¥ B3l ST MAAKink Anglool TE INE (Kink
Band)9] F7to] disf A3tk Reifsnider F[11]1& FA}A
A% MRS YFAYE AN 1eAje] fol BE U5
Ao} EEg A B2 SaAgoE
A BEARe 43 A duz] 0E Az
of YREAT ZE AB4S ANTET, duly BES %9
V& ETxe] WSE AW o, BAARE olew )
2R w3 AfAr= gol UHEIYET, Pastor F{131&
‘”EUI%‘" A EEE E%VJ *l?‘iii N2AFEE HAl

i
-
[0

i
jic)
fllo
o
o
_R

i

5, e AEPBE eldlel ABAe) e
SI819Ie). Demers(14]i= al*d%g} g ol
ol dHE g dgel dols

o
1
J

d&she A& Xﬂ SHETE & =R
183 27 47 A AEA dEsHEel A

o} wajof vz FFE Hebstr] AE FA qHUPAt n)
2AYNE HAJst] o] wA) Azt sER719 o)
ot AR 4EATE AHE B Aelsigict

U x
fr
=
i

~ mlm

[}

2.4 %

B AReAE a7zl Holo] o % B4S Bl
7l S FUR Heet 71AE 2 21K S Abes
o ARE WA BRSOl Zajmd uWSN3KS} o
T EAMF/OEA|(USNIRS) ZE|Zdaz zhzhe] B4

o

ol 3R

rlo

Table 13} 2o, Al®e] ulM2: Fig 17 2tk

Table 1 Material properties of the cured prepregs under p
Type WSN3k USN125
yp (Plain weave) (UD)
E(GPa) 55.0 123.5
Ex(GPa) 55.0 8.5
G12(GPa) 4.75 4.37
Vi2 0.13 0.28
Ply Thikness(mm) 0.227 0.129
Density(kg/m’) 1474 1373
\_./6 0 0000000000000
(@) )

Fig. 1 Unit cell geometry; (a) 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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U AFZS ZIEE [0/0-90)sE Fig. 2(b)Q o] A=k Table 2 Compressive test results of carbon/epoxy bias specimens
stglom, AlHe] FAL 375g0ch Fig. 2= 2 aAte] A WSN3k USNI25
. R . Specimens Specimens
45 AZR gEAHel A moFil jgolm Ao R [alior Modulus | Strength | q/q.901,; | Modulus | Strength
oot £ ©= {4mmo|ch (GPa) | (MPa) (GPa) (MPa)
{0T10r 55.0 591.2 [0/90]ss 66.3 720.9
[Blior 55.1 509.8 [3/-87as 59.3 628.3
e 25 [6]10r 51.6 452.4 [6/-84]as 54.9 509.3
T [Ohior 45.1 371.0 [9/-81]4s 49.9 432.2
l [12]i0t 419 3317 | [12/-78]us 434 349.8
[15Tor 33.0 285.6 [15/-75}s 40.9 304.1
¢ _:"—» [30] 107 22.0 189.0 [30/-60%as 234 199.4
i~ d [45] 10t 18.2 1733 [+45)s 215 190.4
Fig. 3 Specimens for the compression-compression fatigue test.
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Fig. 5 Failure mode; (a) failure pattern, (b) micrograph.
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Fig. 6 The relation between nommlized maxinum stress and cycles to failure
for the specimen.
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Fig. 7 Compessive strength of bias specimens for carbon/epoxy composites.
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Fig, 8 Experimental data and the curve-fitting line of logS-logN for composites;
(a) Fabric specimens, (b) UD specimens

Table 3 The values of k, m fabric bias specimens

Specimens k m

Fabric uD Fabric UD Fabric ub

[0 s0v [0/90]ss 2.746 2.873 0.0377 0.0455
[IS]ior  [15/-75%s 2.521 2.571 0.0251 0.0247
[30]ior  [30/-60]as 2.343 2.321 0.0336 0.0273
{45} 07 [+45]4s 2.253 2271 0.0296 0.0211
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