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The Effect of Pre-carbonization Condition on the Mechanical

Properties of Nonwoven Carbon/Phenolic Composites
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Abstract

The effect of pre-carbonization condition on the mechanical properties of nonwoven needle-punched
carbon/phenolic composite was studied. The nonwoven Oxi-PAN felt was pre-carbonized at different
temperature. The pre-carbonized Oxi-PAN felt was needle-punched and then carbonized. Needle-punched
nonwoven carbon preforms were formed into composites with phenol resin. The tensile and flexural
strengths showed maximum value with pre-carbonization temperature of 500TC. Compared with the
non-pre-carbonized composite, the mechanical properties were slightly improved.
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Fig.2 Tensil strength of needle punched nonwoven

carbon/phenol composites with different
pre-carbonization temperature
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Fig.3 Flexural strength of needle punched nonwoven
carbon/phenol composites with different

pre-carbonization temperature

o]24 50T A=Y =AM H dXeE 3
£ 2el9l Oxi-PAN ZEE HEdAFo=A Y
5834 ol¥9 BsFHdN BAY + A=
AE ZeF9 7143 54 AdE o= A= %
S 7 AT 7Me4E 2 ez f4E F o

ot 2E, 3 abolzk AR @) wEe] A g
2} BA9 Aol € A EAHeld Oxi-PAN HEd|
W £4e ANE B A A HH7r 4
AYED g8 &dHE F=E Z2ANES 8
= A7t o 298 Aot

M

32 OJME=EYN

¥ ¥

22 o BRI 7] WEel AAH 4
S48 9ol 292 Pr1Hoz AN
= wgel wash

Egdgge oHd FFs 2W gL 39
(crack)E0] BEFE AT F vk o] AL Al
449 HAE £2d gD vged A3 FHd
A gAgste RAHZEo] RTM AHS-E 23 &
Emold)E WA YA Ratd EdAE R
231 A He7) MEoE B o] IHEL B
gz 7NAY 42L 3A ARG £ A&

o)
%]\

o2
Ao

2:=& 9274 & Oxi-PAN HEE
Az dis EGANE] 74
ZE {rstd Uy e 3

1. 500C2 @ 4523 Oxi-PAN HEE UE
&AL o di/HE 2gAE AFAES
A7t A=A

2. A EAYE 8A ¥ Oxi-PAN BEZRE
Az BaHE BEA59] A= vwEsls
9 500CE A A BEFAE] F=I} Fol
gA ANGAE gt A dH42) ¥H 2R A
dx2g Oxi-PAN ZEo] dig X9 A4S
28 A d428 Oxi-PANCERE #Hzx3F B3
Age AR HAe FAANY Bart ok
BiAQg W8 Ad(crack)S ZAA]7]
o HEg A9 vae FFE 2Hde &
Egsld 29 A3 A @A 7
AAL = JA=s 37 98 EFAg Az

o Aol aTEY.

fe}

ol Mg mg o
¥ tlo o Qb &

oz
Kl
o
rak

-135-



(1) E. Fitzer and L. M. Manocha, "Carbon
Reinforcements and Carbon/Carbon
Composites"”, Springer, 1997

{2) Sungho Lee and Tae Jin Kang, "Characterization

of Reinforcing Web Structures in Needle
Punched Nonwoven Composites", Journal of
Composite Materials, 33(22),
2116~2132(1999)

(3) o]5&, 7HelZ, "Textile Composite®] %2}
BA(N)-FAE EFAAES 7NAH 247
24 A agd a7,

A ELAZ A, A9, A3L, 1996 9

{4) Vaclav Mrstina and Frantisek Fejgl, "Needle
punching textile technology”, Elsevier, Wool
Institute, Bmo, Czechoslovakia, 1990

(5) American Society for Testing and Materials,
"Annual Book of ASTM Standards”, ASTM,
Philadelphia, 1986

-136-



