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Novel Ablative ResinsBased on Benzoxazine for RTM Processing

Tian Qieo Zhao Jincheng Zhu Rongqi Sheng Zhaobi Gu Yi
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Abstract New Benzxazine blends composed of a low viscosity bis-benzoxazine (B - BOZ) and a novel mono-
benzoxazine with a polymerizable functional group (AS - BOZ) or a cross-linking agent( TPA) are prepared The
visosities of these blends and the themal stability, mechanical properties, char yield of the cured samplesaswell as
the moiphological gppearance of char are investigated The reaults show that, by adding either AS- BOZ or TPA, the
visosities of B - BOZ resin blends are reduced greatly, but the glass transition tenperature(T,) and the char yield
are highly improved via the crosslinking reaction of the polymerizable groups The cured sample(B - BOZ AS-
BOZ =2 1mole ratio) BA2 - 1 has T, of 250 , char yield of 68% at 800 inN,,mass ablation rate of 23 3 mg/
s while the cured sampleBT2 - 1(B - BOZ TPA =2 1) hasT, of 240 , char yield of 70% at 800 inN,,mass
ablation rate of 20 1 mg/s Both BA - BOZ and BT - BOZ resins can fom compact carbide at high tanperature
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32 DM A

DMA 1 1
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1 DM A
Tabh 1 Realtsof DM A for resn casts
E' initia / GPa Tq/ Tad 5/
BA2-1 4 2 250 9 263 6
BA4 -1 46 215 3 230. 7
BT2-1 37 240 8 252 1
BT4-1 36 229 9 239 9
B - BOZ 26 194 4 202 5
33
2
2

Tah 2 M echanical properties of resn casts

/GPa MPa 1% /GPa MPa
BA2-1 53 72 155 53 137
BA4-1 46 71 165 52 125
BT2-1 47 75 175 47 115
BT4-1 55 88 198 46 110
2 , BT4-1 ,
88M Pa, 5 5 GPa, 1
98% BA2 -1 , 137
M Pa, 5 3 GPa BT - BOZ
BA - BOZ ,
34
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3 TGA
Tab 3 TGA test reaultsof resn casts
5% 10% 800
/ / 1%
BA2-1 471 7 560. 7 68 4
BA4 -1 340. 7 495 1 66 1
BT2-1 485 9 580. 9 705
BT4-1 303 9 485 9 66 6
B - BOZ 345 1 418 9 54 5

(a) BA4-1

(b) BT2-1
2 SEM
Fig 2 SBM photosof polybenzoxazines pyrlytic carbons
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Tah 4 Ablative properties of resh casts
/mg st Is
BA2 -1 23 3 15
BA4 -1 251 15
BT2-1 20 1 15
BT4 -1 24 1 15
( 33 )
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