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

Jaeho 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 (gfem’) 177
Resin Density (g/cm’) 12
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 [+4513; 66.9
-45 [-45]2 473
90 [901x, 46.3
0 [0]s2 373
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Table 3 The results of inverse ballistics test

s L | | FESS | AWAR | AR | e
(mps) (mm) @'s) (psi)

1 80 235 44800 | 65.000

Q) 2 105 24 76,000 | 89,000

R 3 125 2 - -
Ub 1 29 214 60.900 | 71,000
Q2] 2 109 2 81,000 | 96,000

3 125 2 - -
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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 :

JH W

AE

sl

2. Radial 48% T700% carbon/epoxy

©

(a) Impact velocity
80mps, (b) Impact velocity 105mps, (c) Impact velocity 125mps.

Fig. 7 Fractography of BMC specimen.
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