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Fracture Behaviour Analysis of the Crack at the Specimen with the Type
of Mode | Composed of the Bonded Carbon Fiber Reinforced Plastic

Jung-Ho Lee*, Jae-Ung Cho**', Seong-Sik Cheon***, Jeong Han Kook****

ABSTRACT: In this paper, the carbon fiber reinforced plastic is processed as the double cantilever beam in order to
estimate the fracture behavior of composite and is carried out with the static analysis as the mode 1. The specimen
sizes are 25 mm, 30 mm, 35 mm and 40 mm. And the material property is used with carbon. As the analysis result of
mode I, the adhesive part is detached latest by the small force at the specimen thickness of 25 mm. The largest force
is happened at the specimen thickness of 40 mm. The defection of the adhesive interface is shown slowest at the
displacement of 9.75 mm at the specimen thickness of 25 mm. And the defection is shown quickest at the
displacement of 7.82 mm at the specimen thickness of 40 mm. This defection is due to the fracture of specimen. The
result of this study on the defection of the adhesive interface and the reaction force due to this defection is thought to
be contributed to the safe structural design of the carbon fiber reinforced plastic.
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Fig. 1. Analysis model and constraint condition

Fig. 2. Connection of nodes between each element of analysis
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Fig. 3. TB theory applied to the adhesive interface of analysis

model
Table 1. Properties of materials
Woven carbon
Density (kg/m’) 1.52
Young's Modulus (GPa) 132
Poisson's Ratio 0.03
Bulk Modulus (GPa) 24
Yield Strength (MPa) 950
Unidirectional carbon
Density (kg/m?) 1.57
Young's Modulus XY (MPa) 1.32x10°
Young's Modulus XZ (MPa) 8980
Young's Modulus YZ (MPa) 8980
Poisson's Ratio XY 0.3
Poisson's Ratio XZ 0.74
Poisson's Ratio YZ 0.3
Shear Modulus (MPa) 50769




358 Jung-Ho Lee, Jae-Ung Cho, Seong-Sik Cheon, Jeong Han Kook

dstlon, s rde 7 @Jf-5 o]F+= Woven carbon
3} A1z el Undirectional carbon® 2 LA E|Qith, ojuf 4]

Lo

o] W4l £ v AA ) £ ofujgith AR 4
A% ol g3te] AR A glott R =Fel A 717]

welelsto] shibe] mul@ Lrehyglet.

w
Ky

SRR

Fig. 4 741 ¥ 910l T2 A o] A2 AW Setrin]
o] | x|qte o] gk Ao R FA7}F S =5, viel o] gf
o] AXE & 4= Ut} ofd AAWHE2 £ 25 mmojA] &
2PH9] 8 mmofA] 673 NO& 71y 2ko] Fo]o] £ 30 mm
o4 866 N, =71 35 mmo] 4] 890 N, 40 mmojjA] 940 No.&
Uebdt). o] 22 Ankg S8 FA7) Skl wek dat
Ao HEma o] S712 CFRPE] Aol ofsf wAyw ut
o Qg Ao Yehuslrl FoiE USS B 4 9l
oF. tFE0] Fig. 55 7 25 mmolAl2] WSlo] wE S7hg
o wwo Tt Holtt.

%] 25 mme] S718E BEE AIE7l] Aol 2 7
A3 7FA| M Q) Hojol mA B oo A 7HAF = A WY EF I

1000 ~
900
800
700
600
500

400

Force (N)

300
2004 ¥

100 4

Displacement (mm)

Fig. 4. Defection of each DCB specimen due to displacement
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Fig. 5. Equivalent stress due to displacement at the specimen
thickness of 25 mm

o= k=t 7] H9PE A== 3 mmojld] 30 MPa
tod 5 mmoj A 78 mm, 231 WS H= 8 mmo]
Pao] HPYEITE WA S/ HAA WS
hao] Aol A uAyste] o] B3kl glet. of
o1%-2 9 mme] o] 22l S 9 gS B
o]uf Fig. 6]l A £ 5= QI HEA WA Ayt

© oF 14 MPeo] BAHS B 4 Yt

Fig. 70| A9} Zro] |z W7} A& e 2o A] HhAY
Ste Hf 57438S 352 MPa2 UERGon HEHA o)

5‘%
filo
e

N

F

ol

é-_l
L=z

fr 4 & oodh 2 KU
olo %0 1‘_°|L‘ ol —L‘.Of >
010 o?;,
1 Hr

i)

[ I Th— I
14,55 Max 1133 81253 49128
12.944 97315 6519 0.094063 Min
B: Mode 1 25mm
Equivalent Stress 3
Type: Equivalent (von-Mises) Stress
Unit: MPa

w—

Fig. 6. Equivalent stress of adhesive interface at the specimen
thickness of 25 mm
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Fig. 7. Equivalent stress due to displacement at the specimen
thickness of 30 mm

1.7497 Max
0067689 Min
C: 30mm

Equivalent Stress 2

Type: Equivalent (yon-Mises) Stress

Unit: MPa

Fig. 8. Equivalent stress of adhesive interface at the specimen
thickness of 30 mm
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Fig. 9. Equivalent stress due to displacement at the specimen
thickness of 35 mm
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Fig. 11. Equivalent stress due to displacement at the specimen
thickness of 40 mm
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Fig. 12. Equivalent stress of adhesive interface at the specimen
thickness of 40 mm
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