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High-Temperature Ablative Resistance of 2-D Carbon/Phenolic Composites
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Abstract : In the present study the thermal and ablative characteristics at high temperatures of phos-
phoric acid-treated and untreated PAN-based carben/phenolic composites were investigated by means
of oxyacetylene flame and plasma flame apparatuses. The structural stabilities of the carbon/phenolic
composites and the extent of char formed in the composites occurring during the ablative test were
studied from photographic observations. The effect of the texture of carbon fabric consisting of the

composite on the ablative property was also studied.
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Fig. 1. Representation of the prepreg lay-up and the
bagging system for the laminate fabrication in an au-
toclave. A, Aluminum tool plate : B, Fabric prepreg
laminates ; C, Separator cloth ;i D, Glass bleeder
cloth ; E, Vacuum bagging film : F, High-temperature-
usage rubbery sealant ; G, Vacuum line ; H, Vacuum
connector ; I, Thermocouples : J, Purging gas inlet ;
K, Gas outlet : L, Autoclave.
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Fig. 2. TGA curves of non-treated and phosphoric

acid-treated carbon/phenolic composites in an air en-

vironment.
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Fig. 3. Comparisons of the ablative effect appeared between non-treated(left two) and acid-treated(right two)
carbon/phenolic composites burnt-through by the oxyacetylene flame. These photographs were taken with a co-
nvensional camera. Each specimen is to be approximately 60% of the original in size.
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Table 1. Averaged Values of Insulation Index(Ir.m,)
and Insulation-to-Density Performance(P,,; of Phos-
phoric Acid-Treated Carbon Fiber(12K)/Phenolic Co-
mposiles

Insulation Index

Insulation-to-Density

(sec/m) Performance(sec + m*/kg)
I, 5176+ 614 (P 356
L 6603+ 422 (P 454
L 7901+ 458 (P 544

The average density of the specimen used was 1453 g/cm™
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Tahle 2. Erosion Rate Data of Phosphoric Acid-Trea-
ted Carbon Fiber(12K)/Phenolic Composites

Thickness Brun-Through Erosion Rate

Specimen (mm) Time(sec) (10'm/sec)

1 7.24 156 0.0464

2 7.14 147 0.0485

3 6.99 166 0.0421

4 6.90 143 0.0482

5 6.86 145 0.0473

6 6.87 142 0.0484
Average 7.0 150 0.0468+ 0.0025

Table 3. Comparison Between Ablation Tests Using
Oxyacetylene and Plasma Flames for Acid-Treated 3K
Carbon Fiber/Phenolic Composites with Different Fa-
bric Textures

o sds o Twill
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Thickness
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Burn-Through
Time(sec) 155 126 167 125
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(10*m/sec) 00443 00548 0.0412  0.0545
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Fig. 5. Close-up photograghs(10 times magnification)
showing the extent of char formed after the oxyacety-
lene torch tests with various durations of exposure,
(Top, 5 sec ; Middle, 10 sec ; Bottom, burn-through).
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