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mforced boron phenolic resin ceramizable composg s prepared by prepreg

e furnace static ablation test, mechanical test, etylene test. field emission

scanning electron microscope and other methods were used to analyze the th prbperties, mechanical properties
and ablation resistance of 2. 5D quartz fiber reinforced boron phenolic ref izable composites. The test results
show that the ceramic filler has a significant improvement on the ability of the composites, and the tem-

perature at the first stage of weight loss and the residual carbok are significantly increased. After the muffle

furnace pyrolysis, the 2D structure sample has many defects(z)i

14

is 16—24 MPa. After the ablation of the 2. 5D s

rate is 0. 0413 g/s and the line ablation rate is O\

—20 MPa, the 2. 5D structure sample maintains a good
Q)

mage between layers, and the bending strength is

prhall structure after pyrolysis, and the bending strength

sample by the oxyacetylene ablation test, the mass ablation

932 mm/s. After 60 s of ablation, the mass ablation rate is

0.0218 g/s, and the line ablation rate is 0. 023 mm/s. The test results are better than the 2D structure samples.

Through SEM and EDS analysis, the 2. 5D structure samples have excellent thermal stress delamination resistance,

and the fiber surface structure has stability to multiphase ceramics, which are the main reasons for low ablation rate

of the composite.
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Fig. 1 Picture (a) a tructural simulation diagram (b) of

ZO. 5D fiber structure
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Table 2 Quartz fiber reinforced boron phenolic resin ceramicizable composite prepreg formulations

Mass ratio to resin/ %

Sample - - - ; ] T
Boron phenolic resin Alcohol 2. 5D quartz fiber structure 2D quartz fiber cloth Ceramic filler
CM-0 100 100 — 100 0
CM-1 100 100 — 100 10
CM-2 100 100 — 100 30
CM-3 100 100 70 10
CM-4 100 100 70 N — 30
©°
220 30 @O
Temperature 128 O 100 Lineof 7, ~¥—CM-0
2000 .. i 1o ——CM-1
Molding pressure 126 9 /4
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Fig. mmg process curves of quartz fiber reinforced boron

phenolic resin ceramicizable composites
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Fig. 3 TG curves of quartz fiber reinforced boron@olic

resin ceramizable composites
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Table 3 Thermal performance parameters of quartz fiber

reinforced boron phenolic resin ceramizable composites

Sample Tiow/C Tw/C Residue yield/ %
CM-0 260 665 41. 33
CM-1 428 494 70.76
CM-2 440 498 74.29

Notes: Tioy — Temperature of 10% weight loss; Tn—Maximum
degradation temperature.
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Fig.5 SEM images of bending failure section of quartz fiber reinforced boron phenolic resin ceramizable composites after pyrolysis
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Table 4 Oxygen-acetylene ablation experiment resul rtz fiber reinforced boron phenolic resin ceramizabl osites
Sample Flame direction Ale Weight ablation rate/(ge+s ') Line ablatid{\(\t\%(@nm' s )
CM-1 Vertical 30 i@\’ . 0603 0.02 (O
CM-2 Vertical & . 0557 0. 046

O

0
0
CM-3 Vertical 0.0518 0. O
CM-4 Vertical @30 0.0413 &
M2 Vertical @ 60 0. 0371 @o. 039
CM-4 Vertical 60 0.0218 ~ @ 0.023
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