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A Study of New Ablation Resistant Materials
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Abstract Mechanical and ablative properties of carbon fiber cloth reinforced new ablation resistant polyary-
lacetylene (PAA) are studied. Boron-phenolic composite and barium-phenolic composite are also investigated for compar-
ison. Experimental results show that char yield of PAA resin is higher than that of phenolic resins. Ablative performance
of the C/PAA composites is very good, with linear ablation rate of 0.012 mm/s and mass ablation rate of 0.0166 g/s un-
der oxyacetylene ablation test, but its mechanical properties are relatively poor.
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Fig.1 Preparation procedure of carbon fiber cloth reinforced ablative materials
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Fig.2 'Thermal weight loss of phenolic resins
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Fig.3 Differential scanning calorimetry of PAA resins
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Tab.1 Properties of carbon/phenolic and C/PAA composites
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R/ BB 0.018 0.0436 19.5
/B A 0.053 0.0330 31.8
C/PAA 0.012 0.0166 5.5
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Tab.2 Molecular weight analysis results of
phenolic and PAA resins
iR ¥oTR HHOTE AHREHRK
MR 476 1385 2.91
R 365 858 2.35
PAA 387 5106 13.18
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Tab.3 Effects of post-cure on shear strength of composites
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Fig.4 Molecular structure of boron-phenolic resin
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