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RUSEEOl [n this study, the inhomogeneous material composed of CFRP(carbon fiber reinforced plastic)
and structural metal of SM45C is used for the light material. The finite element analysis on the basis of
compact tension test was carried out by using the composite material for sandwich type bonded with the
unidirectional CFRP that differs in fiber stacking angle at both sides with the core of SM 45C. CT test
is the representative method to confirm the fracture behaviour due to crack in material under the load. The
effect on crack and hole must be investigated in order to apply inhomogeneous material to mechanical
structure. As the result of this study, the fracture behaviour by CT test of the composite material for
sandwich was studied by simulation analysis. The sandwich composite of unidirectional CFRP with the
stacking angle of [0/60/-60/0] has the superior strength and the maximum equivalent stress of about
182GPa.Also, the esthetic sense can be shown as the designed factor of shape with composite material is
grafted onto the convergence technique.
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<Table 1> Material properties of SM45C and unidirectional

CFRP
) Unidirectional Type
Material SM45C CFRP
Density(kg/m) 7850 157
1.32x10°(X)
Young's Modulus (MPa) 2.05x10° 8980(Y)
8980(2)
0.3(XY)
Poisson’'s Ratio 029 0.74(Y2)
0.3(X2)
1440(X)
Yield Strength (MPa) 343 51.72(Y)
51.722)

2.2 31 =4

[Fig. 2]+= 314
A CTA S sde xdo= =
ol = DisplacementE -0 3ol 744 ¥
3 ol = Cylindrical SupportS 5-0] &)
o} A= Ao 5mm7bA A9 =
of. ®3 24 W9 $E= Imm/mon©]th

Support @

[Fig. 3] Analysis condition

4] A
[Fig. 41%= Unidirectional CFRP#| % 7t%e]] u}
=9 5714 E2zelr Model 19] Hd] 57184
571GPal.2 A8 TA%-oll A LERIT. Model 2] 2 th
7S oF S6AGPac® A Y FAFA LEiTh
T B B A SR A SRl 1
ehom AAZ AHgE SMASClA Hof 57F8-Ho
Lerstth [Fig. 41914 Bole 213t ko] 5 =28 B
St AUEE Afste] AASSI 7 2
=5 29 Model 2014 LA = 57t
b= A& 89 & 5 9l 29 7

il
rlo Hj
it

il

A}

=1}

]

ad

LUAE
Mz
jg+

nj
e,
e
Shd

)

=]
5

BILA)

ST
X

oo
ol

°]

¥o] ARESIA]i= Model 2¢] H1) 5748l Model 1
o Histe] WA REFL el & 4 gk oli= Model
o] Model 20+ 32 Fo] Astrhe Aoz Held 4
ek

C:smdSc_CFRPA5.h 0

Equivalent Stress

Type: Equivalent (von-lises) Stress
Unit: MPg

Time: 50

5707805 Max
1631865
46652

13338

LR

10901

31166

8101

25473
7.2826 Min

Model 1

C; smA_CFRP60_h 0

Equivalent Stress

Type. Equivalent (von-Mises) Stress
Unit: MPa

Time: 50

5.6291e5 Max
1517265
40820

10083

2848

79490

21389

57547

15483

41657 Min

Model 2

[Fig. 4] Distribution of equivalent stress due to model
by stacking angle
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[Fig. 5] Distribution of equivalent stress due to ply with
another stacking angle by model
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[Fig. 6] Distribution of deformation energy due to each
model
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