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Preparation and Properties of Phenolic Impregnated Carbon Ablator

JIA Xianfeng LIU Xuhua QTAO Wenming LING Licheng LONG Donghui
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract In this work, we reported an effective method to prepare phenolic impregnated carbon ablator ( PI-
CA) by a sol-gel impregnation of phenolic solution into carbon fiber mat, followed by ambient drying. The density of
the PICA could be adjusted in a wide range (0.27 to 0.47 g/cm’) by using different concentrations of phenolic solu-
tion. The microstructure, flexural property and thermal insulation property of PICA were systematically investigated.
PICA, which are composed of phenolic aerogel reinforced by carbon fiber, exhibit excellent mechanical property (2.2
to 16.5 MPa) and insulation performance [ 56 to 62 mW/(m+K) ]. The highest bending strengthen of 16.5 MPa and
lowest thermal conductivity of 56 mW/(m-K) can be achieved at a mediate density of 0.40 g/cm’. After carboniza-
tion at high temperature (1 000°C ) , the resulting carbonized C—PICA still exhibit low density, high flexural strength-
en and low thermal conductivity.

Key words Thermal protection material, Phenolic impregnated carbon ablator, Low density, Sol-gel reaction
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Fig.1 Schematic illustration of the preparation of PICA
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Fig.2  Photograph of phenolic aerogel with different ratios of

catalyst and SEM images of phenolic aerogels
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Tab.1 Characteristic parameters of PICA

BHASHEE  EyESSEENR  PICA ¥ C-PICA %/ %
/W% T/ % /grem™ /geem™ /%
15 44 0.27 0.24 80
20 51 0.30 0.26 75
30 59 0.40 0.32 72
35 67 0.47 0.39 69
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Fig.3 SEM images of PICA
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Fig.4 SEM images of C-PICA
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Fig.5 Flexural stress-strain curves of PICA and C-PICA
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Tab.2 Flexural properties of PICA and C-PICA

FE i 3R/ MPa Ll A/ MPa
PICA-15 2.2 278
PICA-20 3.5 336
PICA-30 16.5 1522
PICA-35 15.0 1011

C-PICA-15 2.0 523
C-PICA-20 3.1 720
C-PICA-30 13.8 3046
C-PICA-35 11.3 2660
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Fig.6 Thermal conductivity of PICA and C-PICA

3 g
DA 1 P TS A O AR A 2 T VAR, Tl B Ay 4 iR
A, 203 T e — M I g R T e T S % i o
#£0.27 ~0.47 g/cm’ HHFERBREE MR (PICA) .
(1) 3 Ak 2 T A 1y T AR Pl 92 ot TR ) W B,
DIAROESY PICA B A4S G4, I & 4% PICA
OS5 14 51 fE
(2)PICA WU 3R E N 2.2 ~16.5 MPa, # 5
N 56 ~62 mW/(m-K), M E R 0.40 g/cm’ B,
PICA 5l s B fe K, AR R I
(3)PICA KRG Y C-PICA HAT £ 43 i
SEEREI P 254, 54558 B B 3 B REAS [R] PI-
CA HAEm AR Re R B, LA 5 0y e b fE
ST R A RO I B A — (AR Ak I A B A R 7
KIAETBpe i - F I — R fb A B 4 R G B A )
2 N TS
(FE55 90 TT)
FRME T Y hitp://www. yhelgy. com 2016 4E 45 1 3



	201601

