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Synthesis and Mechanical Properties of Phenolic-based Carbon

Zhao Yumei
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; In order to characterize the microstructure and mechanical properties of matrix of porous carbon foam,
phenolic-based carbon are synthesized by curing and carbonization of base-catalysis thermo-setting phenolic res-
in. Microstructure, compressive strength and fracture toughness of synthetic phenolic-based carbon are studied.
The results show that phenolic-based carbon mainly consists of resin-derived carbon, micropores and microc-
racks; and carbon element exists in the form of sp®-rich amorphous carbon, The compressive strength of phe-
nolic-based carbon is 8, 58 MPa, whose compressive fracture characteristic is brittle fracture, Its fracture tough-
ness is worse, which is marked by the energy in compressive fracture of 0, 135 MJ/m?®,
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Fig. 1 Thermogravimetric curve of phenolic

foam in nitrogen atmosphere
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Fig.2 Microstructure of phenolic-based carbon
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Fig. 3 Compressive stress-strain curve of

phenolic-based carbon

M 3 0] LLE - B BEAR B 2k B TR 4 58 B2 N
8.58 MPa, By AR i 2% I Ik 48 33 72 32 BN ¢k A7
FBR, TERFE X, MERR X E8EZHM R
M, JS2IBR T 5% 36 DR 0 L 455 4 B 5 BE A 4 5 i JRR R P
EREERBT MALRSEHEESHTRE.
By BE AR i ¢ ) I 45 D AR B/, YRR IR B 40 &
BB SRR KB MR TRER T & X, R4 R
RNV BT R B S — R AR R B —
B (B P Sk B K0 , R 2 R B, /e
BRI EE S KM

R I T R AR A B T S AR AN 4 B
) B B 7E B AL d R P R — e BT,
Fe AL BT B R4S B S8 R, H A BB I R —
RE B H RPN X I NG Z R B A BT
JB—EE R ERREG G RRGEHERT
I b 38 B AR A P B BAL R AR AU AL
Hh 2R, HE R B RAY BAE . B TR R ERK
A B P K BAL B Y BEAS JE DA MR B Y R ALy
B, U ERNE #E— B . BEE BN AR
WA HHARHRERNOBEY B —%E, %
{58 L A i A M 2 [ ) — AR 4R B H 3R

B . B % (B) ) R AR .
AL O A
—

B4 BBNERNGESEENSEE
Fig. 4 Schematic diagram of compressive fracture

mechanism for phenolic-based carbon
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