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Mechanical and Thermal Properties of Needle Punched Nonwoven
Carbon/Phenol Composite
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Abstract

The effect of punching density on

the mechanical and

thermal properties of nonwoven

needle-punched carborn/phenol composite was studied. The carbonized preforms were formed into
composites with phenol resin. The interlaminar shear, tensile and flexural strengths were increased with
increasing punching density. However, excessive punching density decreased interlaminar shear and
tensile strengths. Erosion rate of cartbon/phenol composite was decreased with increasing punching

density.
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Fig.1 Curing cycle of phenol resin



etgo] g7l T AL 0Ro= 9T,
AE A 1AES FAT g 10T L
Bo A 1AZb5 zdte] T2 e I(prepreg)
2 4GS A2E AU autoclaveS A3
o curingd} It} curing cycle Figld 21 2%
WE £5E 1T/mine 2 3t

vl

22 AME g
221 714N 4 A

A= YSEd dadls SRAsY] o
g7 dA) vAE dFE BI) Y5t AFA
q, FENY, AR E AEE FP8A0h
AFAFE ASTM D3039-76, ZTIUABL ASTM
D790, FAATZE N B2 ASTM D23449) "y
o] wa MTS Sintech 10/GL AlB7]1& Ag3t9
s

222 EX A|H

EX AEE 539 Av&d ddASFE AN
59t} Brown gas(A7)E3E das #2408 E
feoz e EX AR7E ALFAD. 3349
£xE 9 1700Told, Aol L 200Bwit’hr
ojt},

223 OlMR= &4

UsdA g A/RTe WsE #98n,
AgExo Wzl dFol BArg ZAH 42
R EFH 540 oPA dFE vAeAE Lot
R7) g3t JERAE FAX B89 T
2 B v F2E BEHAL

CCD 7HMetE Ag3lY, AREY AFAAAQA
ujgkol AL AHRIT SEME ol&dle} A
o g BN

Fig.2 Fiber orientation of needle-punched nonwoven
Oxi-PAN fabric
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Fig.3 Strength vanation of needle
nonwoven carborn/phenol comiposites

punched

ey
=g Flexuwrat
%0 Modukis
0 —o-—-Tendle
Moxulus + a
A A
R
a
Z
]
3 =
3
[=]
N /\&.
Y
20
10

o

1000 2000 3000 4000 5000 €000 7000 8000 900
Punching dersity (ppsc)

o

Fig4 Modulus
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variation of needle punched
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Fig.5 Erosion rate of needle punched nonwoven
carbon/phenol composites
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