CALa o ouldigl §eldie du (I 938 (a5 (SAI (P HS 0 9ags
RS- RS slacs ) gmls
*VC,M)JL‘L)Jwﬂl‘YC}L‘)L&L@)M‘\&QJ)T(\M@[}V{JA
Qﬁjﬂkf@}ﬁ:ﬂ.ﬁ]gﬁbw:mb;b‘%,\
WAV s B 5o ¢ anly ookiga e Al S sl tans ol 82015 0l g5 ¥

WAPOMO s B sis (Ol gl oondis 2 5 youks sBn 55 0l g5 - V"

AVIVY ;o s APIVIYA 23l s

e 4053 3 55 8 S (e S wlalae 31 50 S cadd (la sl ) soliead (03 S - (S (slaciy ) spelS il slagio, H (S5
2S5 020 EBB A 5a Ol ) sliie ©4S 0 s e O (S pan y4alal o JAIAS ool i se s (G S wlilae alasl i IS
O S ) ala (Kb pan iomigad 9 s oo O alad) Gled Sute 305 5 il 58 3 Gl s se sl () s oo SIS Gt
3 s O oS s 53 oS 5 85aal g (G5 () 03 2 s oo BN Gl s 31 T G a9 G 5ile (S0 508 S5 n e
<o il 3 25 5lga 3 S 5e 4S 51 0 5 50 6 el 43 (515 a8t s e JBlas 40 ) (S pan Sl 5wl 538 0
o5 (s 4S aaladl 58 seda 5o G aaly QIS g canaallo 5815l 09581 b e o (A J 950 (0o 09 8 glodiel a8 Jslae
Cnall S5 Ll 3K o w508 (ssla 5 FO 400 o a8 58 - SV 5 55 Y shas o g 030l ool s 0 B = 555 05
09 5 b iy saal Caws 4 slad sad b 805580 (s - Jdu aomel) Ul eda G AL 500 Yo N glads 5o 5o il Gl o g &3y (sl
o b la Sud pea 5 ad o Seu3h soad (s 2 XRD SaS o J S o), 5Bl @8 8 53 g Jo Sl i
SShaa e 4 G ,S 00 30 el 88 - SV 55 G - S0, Yr 0 A G 534S aas o Sl @l suel s G LAy
9 iadl S Al JSlas saias olis XRD clallbas uinad .ty o dus 0 VY J:ah;_)lg_“u«_}jgg;;;mca;‘,m)qV\

Improvement in Char Formability of Phenolic Resin for
Development of Carbon/Carbon Composites

M. Hajhosseini!, A. Payami!, S.R. Ghaffarian2, and A.M. Rezadoust3
1. Composite Group, Malek-Ashtar University of Technology, Tehran, Iran
2. Department of Polymer Engineering, Amirkabir University of Technology, P.O. Box: 15875/4413, Tehran, Iran
3. Iran Polymer and Petrochemical Institute, P.O. Box: 14965/115, Tehran, Iran
Received 20 October 2007; accepted 8 April 2008

Abstract

In the processing of carbon/carbon composites using polymer resin as the matrix precursor, it is
inevitable that a porous structure was formed after carbonization. As a result, densification by liquid
phase impregnation followed by recarbonization is required to obtain a densified composite.
Consequently, the char formability of resin is an important factor in reducing the number of densifi-
cation cycles and hence the processing cost. In this study, a novel approach is adopted to improve the
densification of carbon/carbon composites by using a new phenolic resin modified by pitch. For this
purpose, soluble part of pitch was extracted and dispersed in resol type phenolic resin. The polymer-
ization reaction was performed in presence of para-formaldehyde and a resol-pitch (RP) compound
was obtained. The second compound was prepared by mixing novolac-furfural (NF) in 55:45 weight
ratio containing 9% by weight hexamethylene tetramine. This compound was added to RP compound
in 10, 20, 50 and 80 w%. The microstructure of carbonized resin was investigated by X-ray diffrac-
tion and char yield, and the linear and volumetric shrinkage were obtained. Results show that in 80:20
ratio of RP to NF, the char yield would be maximized by 71% and volumetric shrinkage would be
minimized at 16.4%. At the same time, XRD results indicate that the resin has a strong ability to
graphitize carbon/carbon composites matrix as a necessary step for its processing.
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