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Preparation and Properties of Ablation-Resistant Phenolic Resin With

Low Density, Heat Insulation and Nanopores
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Abstract Modified phenolic resin was prepared using thermal prepolymerization between barium-phenolic resin
and modifier. The cured modified phenolic resin with regular size and shape was prepared using the technology of
compress moding, and then, it was carbonized at the temperature of 400°C and 700°C to prepare the carbonized sam-
ples, which was used to measure density, weight loss, and shrinkage ratio. The influence of modifier on the morphol-
ogy, surface area, thermal insulation properties and compression strength was also studied. The results of scanning e-

¢

lectron microscope (SEM) showed that after calcinations at 700°C , the “coral-like ” carbon structure was observed
with the nanopores in a range of between 30 to150 nm and a relatively high brunauer-emmett-teller ( BET) surface ar-
ea of 464 m>/g. Compared to the carbonized sample from unmodified phenolic resin, the test of insulation properties
and mechanical properties showed that the thermal conductivity of modified phenolic resin was reduced by 45. 57% ,
but still retained good compression strength.
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Tab.1 Characteristic parameters of samples

FUERE  RER HEE LXK
GETE TR

/grem™? /% /g+em™? /%

BP2-1 1.2375 - 1.2491 -

BP3-1 1.2267 - 1.2478 -

BP5-1 1.2312 - 1.2370 -

BP 1.2425 - 1.2636 -
BP2-1-400 0.8726  45.6782 1.3578  35.7342
BP3-1-400 0.9530  39.5822  1.2695  24.9311
BP5-1-400 1.0136  35.0825 1.2571  19.3700
BP-400 1.1771  14.4750  1.2339  5.9901
BP2-1-700 0.8638  62.2486  1.8875  49.8490
BP3-1-700 1.1150  57.4221  1.7404  35.9343
BP5-1-700 1.1498  52.0516  1.7087  32.7091
BP-700 1.3626  34.1571  1.6675  19.0405
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Fig.1 SEM images of modified phenolic resin after calcinations
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Fig.2 N, isothermal adsorption and pore-size distribution of sample
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Tab.2 Thermal conductivities and compression

strength of carbonized sample

i WEE/We(m-K) ™! FE4i %/ MPa
BP2-1-400 0.0979 9.41
BP3-1-400 0.1583 17.03
BP5-1-400 0.1696 14.66

BP-400 0.2148 14.89
BP2-1-700 0.3109 11.27
BP3-1-700 0.4184 32.61
BP5-1-700 0. 4509 14.41

BP-700 0. 6474 5.43
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