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The recent development of core techniques in the IT industry can be summarized as a technical advancement for safety
and convenience, and mechanical technology for being “eco-friendly” and lightweight. Under these circumstances, research
of lightweight material has become attractive. In this study, CFRP (Carbon Fiber Reinforced Plastic) laminate specimens
are subjected to a tensile test using the UTM(Universal Testing Machine, AG-IS 100 kN) to estimate their mechanical prop-
erties in terms of the Hole machining impact evaluation. The FEM (Finite Elements Method) analysis method is applied and
the material properties obtained from basic experiments such as the Tensile test, the compressive test, and the shear test.
CFRP materials properties from a previous study, as well as a finite element analysis program for Hole machining CFRP
was compared with the experiments.
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Fig. 1 Geometry of the tensile testing specimen
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Table 1 Size of the tensile testing specimen according to type of the

specimen
Specimen Width Length Thickness
(15°7-15%,9 25 250 2.5
(45°/-45%)9 25 250 2.5
(0°/90%),9 25 250 2.5
(90°/0%)9 25 250 2.5

Fig. 2 Geometry of FEM simulation model
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Fig. 3 Appling boundary condition in simulation

e Symbol Value Units
Longitudinal Modulus Ell 2.352000E+05 N/(mm~2)
Transverse Modulus E22 1.435000E +04 N/(mm~2)
Shear Modulus G12 1.636000E +04 N/(rmm"~2)
Shear Modulus G23 4,944000E+03 N/{rmm"~2)
Poisson’s Ratio NU12 2,821000E-01

~Poisson's Ratio NU23 4,513000E-01 -
Tensile Strength ST 3.414000E+03 N/(rnm"~2)
Compressive Strength S1i1C 7.543000E +02 N/(mm~2)

(a) Carbon Fiber Material Properties in GENOA

] Symbol Value Units
Modulus E 3,697000E+03 |N/(mm"2)
Poisson’s Ratio NU 3,400000E-01
Tensile Strength ST 4,344000E+01 N/(mm"2)
Compressive Strength  |SC 3.096000E +02 |N/(rm"2)
Shear Strength SS 1,559000E+02 |N/(mm"2)

(b) Matrix Material Properties in GENOA
Fig. 4 CFRP Material Properties
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Fig. 5 Comparison stress-strain diagram of general and hole
machined specimen: (15°/-15°
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Fig. 6 Comparison stress-strain diagram of general and hole
machined specimen: (45°/- 45,0

Strength[ GPa]

0.8

0.6 -

0.4 -

0.2 4 =

S —a— Non-Hole CFRP
e —+— Hole CFRP
0.0 T T T T
0.000 0.004 0.008 0.012 0.016

Strain[mm/mm]

Fig. 7 Comparison stress-strain diagram of general and hole
machined specimen: (0°/-90°);0
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Fig. 8 Comparison stress-strain diagram of general and hole
machined specimen: (90°/-0°);0
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Fig. 9 Comparison of tensile strength of the general specimen and
the hole machined specimen
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Fig. 10 Stress-Strain diagram of the hole machined specimen of
(15°7-15%
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Fig. 11 Stress-Strain diagram of the hole machined specimen of
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