A 25 g g3 M2
S5S 0l FE SN

249 3454

1*
&

x|
S

*.0
=

Mo

=
(L

Impact Properties of New 3D Composites by Fiber Placement Processing

S-W Song", C-H Lee*,

In order to improve the

J-E Songm,

Abstract

J-H Byun*, M-K Um’

damage tolerance of the conventional laminated composites,

three-

dimensional fiber structures incorporated with stitching yarns have been utilized in this study. From the
newly developed process termed as TAPIS(TApe Placement Incorporated with Stitching), carbon/epoxy
composites have been fabricated. Two-dimensional composites with the same stacking sequence as 3D
counterparts have also been fabricated for the property comparison. To examine the damage resistance
performance the low speed drop weight impact test has been adopted. For the assessment of damage
after the impact loading, specimens were subjected to C-scan nondestructive inspection compression
after impact{CAI) were also conducted to evaluate residual compressive strength. Although the damage
area of 3D composites was greatly reduced(30-40%) compared with that of 2D composites, the CAI

strength did not show drastic improvement.
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Table 1 Specification of USN125BX

SPEC USN125BX

Fiber MISUBISHI TR50

Resin Bisphenol A type + DICY base
Thickness 0.125 mm
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Fig. 4 SACMA test fixture.
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Table 2 Compressive test result

Compressive | Compressive
Type Max strength modulus
load(N) (MPa) (GPa)
ORT-SH 20942 743.222 62.404
ORT-05 15878 670.322 59.997
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Fig. 5 C-scan results.

5714 3D B2 2D EgA= vty
EAfYRITE FE ol fHE g hol gl F3t

27t A7) bEoin

He

Fig. 7 2010} oid 2D ¥ 3D EgAs9 &
A2 T F A4S e Aot 2D &

FAgAA Hole 3% 2 Pax el
ga oix7t 457 HEoln, 3p BHAR
£ 2325} QA0 AR Zo) ¥nA
A7) et

Energy (J)

BRI TUTUROUE Jor] ==
Energy {J}

1 2 4 6 [
Time (msec)

) 5
Time (msec)
(a) 2D composites (b) 3D composites

Fig. 6 Energy vs. time curves.
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Table 3 Impact test results of 2D and 3D composites

*]

Impact Impact .
energy per|energy lpss Damage COR$1duglve
Type unit per unit area, sutrm =S
thickness | thickness (mm°?) (Mpgaﬂ)l
(J/mm) | (J/mm)
4177 2333 1993.9(2110)| 201.3(z7)
5.226 2.948 1 1366(x379) | 192.6(+26)
ORT-SH 6.261 3.391 1333(297) | 187.4(12)
7.320 4.270 1623(x175) | 173.5(£10)
4572 2.219 656.1(x83) | 230.5(x15)
5.934 2.983 918.3(x28) | 202.2(x23)
ORT-0 7.424 3.658 797.6(279) | 203.2(12)
8.396 4287 1985.4(2113)] 171.0(x15)
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Fig. 8 Comparison of stitching effect.
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