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NBR Toughened PF Resin M atrix Gradient Density A blative and
Themal-Protective Canposites

W ang Churming Ling Ying Li Ruijie
(A erogace Research Ingtitute of M aterials and Processing Technology, Beijing 100076)

Abstract Density gradient ablative composites, with NBR toughened PF resin asmatrix, are prepared by
chemical methods Density gradient is obtained by varying anount of foam agent The experimental reaults show
that the mechanical properties increase with the increase of the density, whereas the iothemal property decreases
moreover, ablative themal efficiency is increased by about 12% in contrast o the low-density materialswith single
density composition
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Fig 1 Flow chart of prefab-material preparation
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Tab 1 Propertiesof PF foam mater als J )
M Pa
/gan’3 1% 21 150 35
10 02 131 48 6 }
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: , Tah 3 Themo-physial properties of var ious density mater als
lgan™® /100W MmK) /3 (gK) /0 4d ant st
2-1-1 024 89 1 235 173
2-1-2 0 24 85 - -
2-2-1 0 49
, 110 1 685 320
( ) (02/08)
2-2-2 0 50
106 - -
, ( ) (0 2/08)
2-3-1 Q75 108 Q0 962 8 44
160 /90 min 2-3-2 070 109 - -
2-4-1 0 45 102 1194 384
- 2-4-2 Q45 103 -
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Tah 4 Ablative test results of var ious density mater als
70 1 100 2
/g an”? E, /J kg ! 1% b/s  E, /3 kgt 1%
1-1 021 35 184 37 194
1-2 022 32 1 62 - 39 198 -
1-3 023 37 175 41 194
2-1 Q 42 135 213 150 2 37
2-2 0 48 125 198 14 142 225 17
2-3 0 46 125 2 02 137 222
3-3-1( ) 0.38(0 2/0 8) 83 2 37 92 2 63
3-3-2( ) 0.40(0 2/0 8) 87 2 50 33 96 2 62 29
3-3-3( ) 0 46(0 2/0 8) 87 2 10 94 227
3-4-1 Q 67 82 213 92 239
3-4-2 0 68 89 203 25 98 224 25
3-4-3 Q0 65 103 242 113 2 65
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