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ABSTRACT KEYWORDS

In order to develop composite fiber panels that can maximize the protection and blast Aramid
resistance of the existing structures by improving lightweight, high-strength and fireproof Polyester
performances of the single layer material of precast panels, the basic properties of the Nano Composite
inner and outer covers that are mixed with aramid fibers (AF) and polyester fibers (PF) Composite Panel
were evaluated in this study. Also, a basic study was performed on the performance of Impact/Blast resistant

composite fiber panels by testing Nano-sized composite materials that are lightweight
and excellent in fire resistance for their compressive strength, bending strength and

tensile strength.
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Fig. 1. Composite Panel
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2 23 g A5 vepsl, FxE) 724 Jlee BESEE 181 Piol tisl Wtk (Oswald et al
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Fig. 2. Kevelar(AF)/Epoxy IFPT, Influence of Shock Effects.
(Experimental Result Courtesy of EMI)

- 375 —



Journal of Korea Society of Disaster Information. Vol.12, No.4, pp.373 - 380

Table 1. Fiber Property

PF (Brand B) AF(Brand S)
Denier/Filaments 1500/192 Denier/Filaments 1000/665
Linear denier 1515+20 Linear denier 1000
Density dtex 1683+22.2 Density | gtex 1100
Strength at kef 132 Strength kgf 2342
Break N 1294 at Break N 226+20
g/d 8.7 g/d 2342
Tenacity Tenacity
cN/dtex 7.7 cN/dtex 203+18
Elongation at Specific
Load 4.7+0.5 Modulu g/d 680+80
s
Elongation at Break 11.5+2.0 Gpa 86+10

3.2.2 3|
E3HE 2 Sheet type 91¥] 745 W7 fIste] AR olFAA HZA ] A5ty 545 nFs] Sjste] EE0] FA
S ASAE EFY AFA FAE FUsIA] L= 23+20CS] AFefoll A 793t st} Al 54 S AlRtete] A= AE
< TSNS, MT-6063 MT-7000] 7Hd $-3 61MPas HERAAT & A7lAE MT-700 H&A 9 Ui BdaAE
AHgste] eluer i3 Abolo SAAR AMgster, v el SA wdH &2 Table 3o e AT

120
T0-
|
4_
Fig. 3. Bending Test & Shape of specimen
[~ira07 ] — P EEdolE EEHolE
" s e MT307 | %% &8 | Ecrete5000 | H2& w4
' NZFA 54 NZA Y
B BEHolE
MT-600 E oA MT-700 THE
Ecrete-S000 AT T=700 é%_gzl:_;q] ] O]]E.}\] 1‘_;%%_.
I . "
l r | ﬁ . EEETIE 147 d HEg
23 E e o] E ANFY B
MIO0e T g mm | M2 A 2

Fig. 4. Bond Type
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Table 2. Bending Test Result

Type Result (MPa) Test Type
MT-307 57.9
MT-600 53.7
MT-606 61

KS M 3015
Ecrete-5000 133
MT-700 61
MT-302 55.4

Table 3. Filler Fomulation

NO Raw material Part [ Part I
1 Nano-composite 25.00 25.00
2 Silica (1.0~0.2mm) 75.00 37.50
3 lightweight aggregate - 37.50

Total (%) 100 100

6]'73% W-&9] A545 FAE o 1L0mmeE AZE AT Af3 FA= AL o e depAu, i FAE
%k% ‘7‘33}7] ol I HsHA Ye ALE AAHEZ H{5 @9 F 3 <

T JAAAE 2 FHATE emF WIE FHI|E drh

BAAEE 798]7] f38te] ASTM D-3039(Standard Test Method for Tensile Properties of Plastics) <]
Tt ’3}04 10.0tonf &2 AEAF7E o]&std HMAAAZ AZATh t5EEe ARA G0 228 AAAS
1.0mm/min. &2 A|&H 07 Aojste] AlHo] dtte] 22 Wj7hA] stE-& 7HEEAoH, AlFE F AE-E 178317 sl
42 IS At Al Aol MY E S8S f5t MEE Alo|AE FEsidon, 4% MY
T ZAH ARR-EUTE AFEe AFA NN SHE ofgr|EA R AL, dHFE 9 BA
th o FEH AZAEE A SAHE HUletEs AEe] AAGHEHLZE Yiro] ALtE o A
AHEF B Bl ste] Table. 49 e AT

Table 4. Outer * Inner Layer performance

Test Type Test Methods Unit Test Result
tensile strength ASTM D 3039 GPa 21
Out-inner layer
tensile modulus ASTM D 7269 MPa 1,063
tensile strength ASTM D 3039 GPa 11
Reinforcement panel A
tensile modulus ASTM D 7269 MPa 863
tensile strength ASTM D 3039 GPa 0.98
Reinforcement panel B
tensile modulus ASTM D 7269 MPa 843
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3+ Ansys. Inc (Autodyn Composite modeling) 4 ReferencesZ A&l oAl 2|8 2 d¢l KFRP (AF & | ZA]
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o Fig. 6 ~ Fig. 83 & AAE A& F ANtk A Fst A A Table 59 20| 790 B}Y] Y E3HE S2A7}
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Fig. 8. Tensile Strength

- 378 —



W.H. Kim et al. - Journal of Korea Society of Disaster Information Vol.12, No.4, pp.373 - 380, 2016

Table 5. Lightweight Result

absolute surface dried specific gravity
Test Item True Specific Gravity
1 2 3 Average

Nano Composite 2111 212.0 212.7 211.9 729.0

30% 31.7%
Reduction Reduction
OPC 303.2 303.2 302.5 303.0 1,068.4
5.2 E
EHE WAS BEAY ARE 9B W05 A U 1284 B SHE B A% e 2o AR

o Az ul e wde] QA== 21 GPa, AAEA S 1,063 MPaZE 7|&
Ues AoZ HrlEHAT

Q) sAA e UFAE, ARG, o A5 SHAY, 4545 43MPa, 3§ A= 243MPa, AFAE 9.IMPal 2 ZHH Y
- vg-

(3) AHA S} AYH S04 8Y YHFAEE 2 Ae 2 s
A4 u g2 NGNS W A2 Hsht e BAE PASA Gt R0 nol FAARA ] AL HFH ol I
& sl

B ATE TETFY Q| EATAYIE - BFS DS HR0 AUE BIAE 2 4597} 1% e a7
'%]

o o&f FA=HAFU.
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