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Study on Evaluation of Carbon Fiber Reinforced Composite Groove Using Inverse
Ballistics Technology

Jacho Choi ", In-Seo Park’, Heung-Sub Song*, and Kwan Jin Park’

ABSTRACT

It is a primary object of the present study to test and evaluate the shear load carrying capability of a carbon
fiber reinforced thermosets composite structure with buttress grooves for military applications. The buttress form
of groove is an effective structure in any applications where high shear loads are transferred in one direction
between structural components. Inverse ballistics methodology was introduced to investigate the high strain rate
properties of composite groove specimens. In comparison with the conventional methods, inverse ballistics
technique is a proper one under dynamic environment.
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Fig. 1 The notation of conical ended impactor indentation.
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Table 1 Specifications of the raw material, USN175BX

Thickness (mm) 0.168
Resin Content (wt.%) 33
Fiber Density (g/cm®) 1.77
Resin Density (g/cm®) 1.2
Longitudinal Young’s Modulus (GPa) 138.2
Transverse Young’s Modulus (GPa) 11.8
In-plane Shear Modulus (GPa) 103.2
Poisson’s Ratio 0.31
Longitudinal Tensile Strength (MPa) 1973.0
Longitudinal Compressive Strength (MPa) 836.4
Transverse Tensile Strength (MPa) 29.5
Transverse Compressive Strength (MPa) 12.4
In-plane Shear Strength (MPa) 101.6
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Fig. 2 Schematic structure of the single fiber specimen.
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Fig. 3 Schematic structure of the specimen.

Table 2 Shear strength of the single fiber specimens

Fiber Angle Stacking Sequence Shear Strength (Mpa)
+45 [+45]32 66.9
-45 [-45] 47.3
90 [90]3 46.3
0 [0]22 373




18 AAENARSER

BREAMHEEHE

HA carbon/epoxy prepreg® A=W, AVHE Awd o
<, 709 plyE HFEY 3119 sub-segmentE THET} 9]
W, 2 olgge Dl Afd e Wag
[0/+45/90/-4517} X85 = quasi-isotropic lay up2Z A A8}
Fom, AHo| TARY FE A ¥ He DTS 1
2l XA 32FHol A £33 single fiber I ZE AlF
234518 EUWE b 2R3 MPFHEd +45°7F o
EHE [+45/0/-45/90/-45/0/+45]¢] wlEE AAIKOIS Q)T
ARA TRAY ¢HSE FFe nEstd SUE A&
wgo] FiH oz ol EASHE [0/445/0/90/0/-45/019]
F ZAKCelE Q)2 A &3sth

709 plyE S35t PEAIZ sub-segmentE: TFA o2
AN JF3S segment® UEI, HFH segmentES preform
T80 Yol 30~40°CE 7} &t AZH preformes BF 3t
o 4EAY B 93 150°Ce 2xNA HFHo= 7
A1l

3.4 etz AH

AE des ABE Fig 45 2ol Bzl 7529
4 3T FAAS AL AT 24
429 Aol 93 Ak Ang 9 4B E Qo
g gt w4E e HERE B4 AF 54

2
2 o o r
of 1 & oft

2

E3l=dH, BE3A8E Al 6061% A& 100mm, Z°] 50mm
2 715k Algslgler, EUE dAvldle Alg & W
4 AES FFE F+ UAZE F%n.

specimen

WHA impactor

Fig. 4 A cross-sectional view of specimen and zig.
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Fig. 5 A schematic view of testing equipments.
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Table 4 The results of the previous study using BMC
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Fig. 6 Optical microscopic image of Q1 specimen : (a) Impact velocity
80mps, (b) Impact velocity 105mps, (c) Impact velocity 125mps.
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