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Preparation and Properties of PICA—X Before and After Carbonization
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Abstract Phenolic impregnated ceramic ablator (PICA-X) were prepared by impregnation of novolac phenolic
resin solutions into mullite fiber mat, followed by so-gel reaction and ambient drying. The density of the PICA-X
could be adjusted in a range of 0.45 to 0.50 g/cm’ by using different concentrations of novolac phenolic resin solu-
tions. The microstructure, mechanical property, thermal insulation property and thermal stability of PICA-X before
and after carbonization were systematically investigated. PICA-X, which are composed of phenolic aerogel reinforced
by mullite fiber, exhibit excellent mechanical strength of 26.7 to 34.0 MPa and low thermal conductivity of 36 to 40
mW/(m-K). After carbonization at 1 000°C, the flexural strength and thermal conductivity of the resulting C-PICA
=X are 13.9 to 14.5 MPa and 41 to 45 mW/(m-K) , respectively. In addition, PICA-X exhibits good oxidation re-
sistance before and after carbonization.
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0 35

B RS (TPS) & R AR 25 0] CATERAE S
S ANFARREE G 1l 58 S RN A 4 R R R
THB I R G PRD SR BT AR} a] Hi A e ]
() I A L S et B AR, Horh el B AR e
T AEAR T 5T I AR AL 2 B FAE T, R B R T
Tk T A5 IS AR 2R A, R AR A
TeATEE 35 AN I AR A B R DR, O T RS2
K = A

AT T B B A4S ( PICA ) 2 — T 0 e b Sy

Wk H 3 :2016-03-14; #& 71 H 1 .2016-07-22

JHRERL Z AR B NASA B Ames BF5 FRA01E 20
40 80 AEARTT & \FMI 28wl il 1 , %R 550 F T Stardust
IR [0 X A AR B R 812 B AT PICA A1k}
AW R S NASA 19 Ames BIF5E HULAE Hyper-
sonics HRIHIF & THUEALI PICA™ . NASA i@ it xf
JFhR PICA (B RER T 5 EA T ictb i 45 21 %5 5 204
0.48 o/cm’ (BB EL, 2011 4 NASA 5FAN K44
RN Space—X A1 AR 4 8 €5 PICA-X
5E 9 Dragon K25 KA BT A" HCLT 2 49 38
TR I BRET AR5 5% 728 S P e 4 il W) IHE 7 T B Y

PEHB A Bk, 1989 4R AR - 0Foe A, RN PICA MBHAHEWISY . E-mail: jiaxfecust@ 163.com

AL

http : //www.yhclgy.com 2016 4F %5 6 4



2, Fik, PICA-X HA W & s  H RS
R AR S B iR AR

H T, 3¢ PICA-X 1 il #% B2 1 BE F 5% A UL 41
W, ASCIERIAE PICA By TAESEREZ 1)) 8 i pEHL
FOR A LT YRR s A, PRI B R B WL R
RO, il 5t 1 1 92 95 B 8 e bl 4 ( PICA -X) , I
RGHEET PICA-X BALHI G A% B ROWIE S )
“EPERE FRAAMERE b Lt RE

1 5LIf
1.1 E#

PIB VLB ERER ISR (PF, ) 5 5ok A7 27 4k 5h
(T, B2 0.14 g/cm’) |
1.2 {X=FiE&E

HLF RO, AR — 6 2 bR e A BR 2
A RGO T AR, i —fE R R A R A ] s AN
L7 8 Wt | P R W e AL B S Tl S e 22 R
WA 58 BT ; NOVA Nano SEM450, 3 [E FEI 2\ #;
CMT4204 HLFJ7 Rei S AL, SERe i Tk RGE A R A
A s HFM436 #4575 [ i 3t 23 W) 5 SDT Q600
R SHTAL, SEE TA A H],
1.3 XEHE

PN K 150 mmx 150 mmx 10 mm B9 5536 A 2F
bl BT NGB VRS [A] A B P iy
RS AR (5t 12t 53 8001 0l o 30wt% (35wit% ) , % M I
BT 80°C T, 4o e — B I S b Y, i 48k 2 d 2
b B T T2 415 2 PICA - X WA 5 & T 46
HoApr e FEPEPE ARG, 480 1 000°C A3
FNBALSE 1) C-PICA-X, FrfgiX#E 4 5lic -y PICA-
X—x Fl C=PICA—X—x, Forfv o Ry P AR V2 T5 YA 1 e
JE, K18 PICA-X 4 T2,

AR

Wl

L T ey
I

Bl 1 PICA-X 4 TR
Fig.1 Preparation process flow of PICA-X
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Fig.2 Photograph and SEM image of mullite fiber mat
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Fig.3 Photograph of PICA-X and C-PICA-X
PICA-X UEEARYPFFES RO A 1,
*1 PICA-X EXMERHLESH
Tab.1 Characteristic parameters of PICA-X
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30 61 0.45 0.43 73
35 66 0.50 0.51 70
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Fig.4 SEM images of PICA-X-30
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Fig.6  Flexural stress-strain curves of PICA-X and C-PICA-X

PICA-X 1 C-PICA-X 25 i P i i A4 45 51 51
AT 2, B By R 5 MR VR BE R 30wt% G in #
35wt% , PICA-X M5 il 3 B2 A 26.7 MPa $2 5 5 34.0
MPa, it i 7.08 F+ 5 & 8.43 GPa, H T-7EKAL
AR PICA-X A — i & I OULALBR B s , R T G
-PICA-X 25 i1 5 B2 A A1, C-PICA -X %5 iff 3%
J f AT 36 14.5 MPa; C-PICA-X (1425 i R 2
2.77 GPa, Ut B PICA -X JE W1 Bk )2 B A B4 1199
P,

£ 2 PICA-X #1 C-PICA-X By gh 1Ak
Tab.2 Flexural properties of PICA-X and C-PICA-X

FE 3R/ MPa T/ GPa
PICA-X-30 26.7 7.08
PICA-X-35 34.0 8.43

C-PICA-X-30 13.9 2.77
C-PICA-X-35 14.5 3.27
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Fig.8 TG curves of PICA-X and C-PICA-X in air
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