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Abstract The present paper is concerned with the thermal insulation property and evaluation of ablative performance
of phenolic resin based carbon foam, which is prepared from phenolic resin, cyclopentane , tween—80 and P—toluenesulfonic
via processes of foaming, solidifying and carbonization. The thermal insulation properties of carbon foam are investigated
at 25 °C,200 C,400 °C and 600 °C by LFA457 laser flash apparatus , while ablation resistance behaviors of carbon foam
are studied using a custom built oxyacetylene torch test facility and the results are compared with that of C/C composites.
The results show that thermal conductivity of carbon foam whose density and compressive strength of carbon foam are 0. 3
g/em’ and 11. 7 MPa, respectively is 0. 141 W(/ m-K)and 0. 344 W (/m-K) at 25 °C and 600 °C. The liner ablation rate
of carbon foam is 0. 03 1mm/s, and the back—face peak temperature of carbon foam is about 150 °C lower than C/C
composites. On the contrary , the front—face peak temperature of carbon foam is about 400 °C higher than C/C composites.
The conclusion is drew that carbon foam with low density has excellent thermal insulation property and ablation resistance
behavior.
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Tab.2 Density and compressive strength of carbon foam
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Fig. 2 Compression force—displacement curve of carbon foam
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Fig. 3 Thermal conductivity of carbon foam at different

temperatures

AR P 2 o AR I X A B AR AT A
e SN M 4 n g AR ER AL B fL AR B/,
R LA S BE WA R R AR R AL B T e 2313l

Jr BE Al M R 1 G 5 3 2l B T
SRS RE > TAH LA N AL eI . A I IR R P
LAV BN TSR 7 09~ 24 F e 7 (— B 7
AERGIE ), R 7 Z [ IC A AT 3
3B, MK B BEHA F A DT IRBR A et rp L AR
JSF I B CR B

K4 JIRBRASEE SEM 5]
Fig. 4 SEM micrograph of carbon foam
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Fig. 5 Surface macrograph of carbon foam after ablated for 30 s
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