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Abstract

To reduce these costs and time by finite element analysis program has been much research (3 ~4). At virtual CAE program
as like Abaques, Ansys, Ls-dyna and Nastran, the input data of material is got bellow coupon test. In case of carbon
composite, it is also put in lamina/laminate properties. There have big problem. If you want to simulate FW(filament winding
or wind blade) how do you input material data. Each area of FW is different stacking conditions. It’s too hard that each
area is tested for inputting lamina or laminate properties. The composite structure increasing load is applied occurred as
the matrix dependence of the crack-induced nonlinearity and nonlinear mobility appears since the initial damage. And
uni-direction for this research applies the theory to have been confined to. On this study, we are going to get basically
fiber properties and matrix than carbon composite properties for simulating according stacking method by GENOA-MCQ.

It is help to simulate easily composite material. Also Calculate the matrix nonlinear for simulating non-linear
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Table 1 Types of CFRP hat-shaped sectional members

Stress (GPa) Modulus (GPa)
Tension 0° 1.7980 123.3651
Tension 90° 0.0262 7.9383
Compression °0 0.5204 102.2490
Compression 90° 0.0368 8.3225
Shear 0.0052 9.7025

Table 2. Material Properties of Fiber and Matrix

Modulus Poisson Strength
' (GPa) Ratio (GPa)
Fiber "o T TE2 [ G2 | Go3 | NUI2 [NU23 | STIT | SIIC
230.1(7.304|23.04|2.516 | 0.282 | 0.451 | 3.131 | 0.815
Modulus Poisson Strength
) (GPa) Ratio (GPa)
Matrix E NU ST Ne ss
10.41 0.34 0.033 | 0236 | 0.078
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Fig. 3 Comparison with Virtual Test and Simulation Data

610



S M AN EA| AR

%Xl Vol.21 No.4 2012. 8.

= -
“U_-' 0.08 |- —=— Matrix Non-linear Curve
wn
5
% 0.06
-/-
e
0.04 |- /
-/-
002
v
0.00 / L L L
0.00 0.01 0.02 0.03
Strain[m m/m m ]
Fig. 4 Stress-Strain Curve for Matrix
= 0.20
&~
<3
2
£ 0.15 [
* .
L7
_-
0.10 | R
e
,'v/ ‘/'
0.05 | /
7
1"’
0'00 1 L 1 I 1 1
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

Strain[mm/m m |

Fig. 5 Comparison with Test and Re-Simulation for Compression
90°

=]

=3

0
T

Stress[GPa]
=]
s
=
T

=]

=3

w
T

0.00
0.000

0.015 0.020
Strain[m m /m m ]

0.005 0.010

Fig. 6 Comparison with Test and Re-Simulation for Shear

529 U4F S-SHES Fig. 49} 20| AUT G| ZA] 27
B4 S-SAE = : 3fof F Aol o4 Fig 56
o Uehfgie. Algo.q thehd Q1% 07, A4 90° 121 9%

0°= YERHA %E‘RM- = 90l A= HlAdF A o2 A& o]
Ao =l oLt Fig. 59F o] A g3} S| @0l Uehiil,

dg AEACIE BRE U SEI 0 2T 20
At o]t A-$- Alphastar Ao £2)35t A1} gAAHFE

Wi THE T2 42 Slat Blold R Agictn 71
3, 9% 90°2) waige] FEAo] vl o] ululatol
%% 90° Tt Zbo] 2 BAVH gk g Aglek ol

F5 2 Aol dojxl gloJHE ARE-stol CFRPL.2 A2t
FZE AEY o)A e =2 gt} Re-simulation 23}
T4 R0 S-SHEE 2T o ZA] 4] EAAE AHESH

611

Unidirectional Angle vs. SxxT

1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000

900

SxT

800
700
500
500
400
300
200
100

0
6 5 1w 155 2

B W ®» o H N m 0 6 0 B8

Vinichractinnal Annla

8

. 7 The simulation data of tension test according changing
angles

Unidirectional Angle vs. SxxC

20 25 3 3 40 45 0 55 60 & 0 75 8 8 9

Unidirectional Angle

Fig. 8 The simulation data of compression test according
changing angles

Unidirectional Angle vs. SxyS

2 % 3 3 4 45 S0 S5 60 6 70 7

s & %
Unidirectional Angle

Fig. 9 The simulation data of shear test according changing

angles

FE Ao o A g dAE ol

2 4 ofF AS ALt B4e of2) AlEe AA- skl
2 AP Fofl FaM ROt AFA] $A] BHAE o8
AgH o)A At vlmshs A7 AW Foltt.

2 Aol A FojR ehadfrot o FA] 4] E4E 0l8-5t
of Zreet 252 Moo whE WA, A= 2o Hd
BEE Aol deR A& 23S Fig 7~99f Heth

Fig. 7¢ #2Wgo] 12 QA474=S Uehich 0o o

I7T00(MPa) 0.2 714 2 3h& 230 4%—7401 FeE
7 2adEE 443 A4S 4 9tk Fig. 84 s A5

of T JHFEES YET AAE sa} HgaiA 27] 0%
ol 4 S25(MPa)©.2 714 3-8 gto] LhebetaL 200 ~ 901 7
oA AHes g ugeel Temst ey,

=Z0}.0
Too]"é‘



o

Fok

Fig. 9+ Z&ueko] mE At =s et 45%0)4
145(MPa) 0.2 7} & ghe 200 g&oz Aidert fda
TS A5 4+ gk

B AL oS A RE BAG ESA RS Lamaina &
L Laminate g 2 0|F0]2 AJlEd o]4E GENOA-MCQE

AHgsto] BIAY sjAfo] 7hedt T ok S-SA S 23T

NFA =4 SHAE Ao, Ayt A Holth
(1) 917H0°, 917} 90°, 9F20°, %g; 0° 121

olA Lol dloJEE 7ML G

Lamina/Laminate 2 ¢} 24 Q_l B0 0k Oﬂs‘—/\] Eab|
o 24L& ¥k

(2) HlAY A= di4S 104‘511*15 oFA] A 9f vlAdF S-S
AES MCOS MUA E&2 AREsto] 2249 ghad
=0 ol FA] 218 EAE AL o5 BAHAE A
sto] AA| A wastlal Ao 4t Heith

() AZFA FA 9 2443 HAdE A dfZe BdARY
fekas siio] Sagh asolrk

(4) o|59 4= Abgsto] ASHIE ARAE, A
a2 ASFEE S A= 0% oA

1700(MPa), ¢t&7}E o) A= 0% o)A 525(MPa) 181 A
SO AE 45504 145(MPa)o] Z1He UEhdS
&% 4= Qi

o] = 20109 =
oo
=N

oAl U

612

References

(1) Lee, S. P., Kang, K. W., Chang, S. M., and Lee, J. H.,
2011, “Structural Design for 2kW Class Wind Turbine
Blade by using Design of Experiment,” KSMTE, Vol.
20, No. 1, pp. 28~33.

(2) Minnetyan, L., Su, X., Abdi, F., and Chamis, C. C.,
2008, “Fiber-matrix Interphase Effects on Damage
Progression in Composite Structures,” 49th AIAA/ASME/
ASCE/AHS/ASC Structures, Structural Dynamics, and
Materials Conference, AIAA 2008-1732, pp. 092407.

(3) Soden, P. D., Hinton, M. J., and Kaddour, A. S., 1998,
“A Comparion of The Predictive Capabilities of Current
Failure Theories for Composite Laminates,” Composites
Science and Technology, No. 58, pp. 1225~1254.

(4) Davila, C. G., Jaunky, N., and Goswami, S., 2003, “Failure
Criteria for FRP Laminates in Plane Stress,” 44th
AIAA/ASME/ASCE/AHS Structures, Structural Dynamics,
and Materials Confere, AIAA 2003-1991, pp. 1~11.

(5) ASTM, D3039, Standard Test Method for Tensile
Properties of Polymer Matrix Composite Materials,
D3039/D3039M-00(April 10, 2000)

(6) ASTM, D3410, Standard Test Method for Compressive
Properties of Polymer Matrix Composite Materials
with Unsupported Gage Section by Shear Loading,
D3410/D3410M-03(June 10, 2003)

(7) ASTM, D5379, Standard Test Method for Shear
Properties of Composite Materials by the V-notched
Beam Method, D5379/D5379M-98(Dec. 10, 1998)





