e
2006 4F 9 H

%‘ 6} % ,n%z, *ﬁ No.6

ACTA POLYMERICA SINICA Sep., 2006

MR SiIC(Al) B —RERERFENTAR’
BEH ZREA” 4BE I % ¥ B RAF

(EHAEREMXSHETREEEHHNEEIRRE Ky 410073)

W OE RSB (PSCS) S ZMAEE (AI(AcA), ) AFH  EXEREA&NF T REMWE& N RAKER
(PACS) , 373 IS M 25 22 £ T PACS # #& . )% A GPC.IR.XPS.”Si-NMR.” AL-NMR .TG.SEM. L ¥ A fIB EH
— BT, 4 B PACS S5 4 MO 4L AL M DA BT T 40 IR SRR, URE S E RN 6:
100 (AL( AcAc), :PSCS) & B HG PACS th& = 2% SiC, o Hy 5005 Al s » B 4-F BN 1700 4, B E HH £ PACS
4 ;PACS £ 2 oh T EFEFE SiC, JSiC H S8, R R Si—0— A8, EES SR F, PACSHEHM R
K 2kt  HEALRE, PACSHHEH S—HBS SN FHRARNE K Si—0—5i TREW, BERMER
(PCS) 45 FHAL, B3 FEAN PACSHARETEEN 02EH, 2H AWMERER SC(ADBRAFEN
&5 HF 4 TR S 4L PACS £ 4 514 50 SIC(0AD H 4R SIC(ADS BRIV ER W FEiEeELT

A RBBEERE, SICHHE, BlE, MR, WAL

EESCHALEAHRE . HEE.THHER.
PR R R SR B R A TSR
R, BEsm AR . SEEEL
BV RMEEE SCHEMEETNRZ—, &
B LB B B 4% (polycarbosilane, PCS) R 2 3K &, &
MY 2 SR TEAR BN & ESE
SiC &7 4 . {H R 7 L fL B9 Nicalon-SiC £F 4, X E i
SiCxOy H &4 . B-SiC & . W CHR. . RTHE
AT 1200CE , FEBERE, ERAEF
W, EEAEKK, NEERS TR, Z X
BIEAERSS TR AN I8  H W R
SiC 47 4 , 7E SiC FEMEREFFIALBHRT
. RiEEmAnERARERERR T ES Y.
HZ ) Ishikawa % R PCS 5 Z BE 9 W 48
(Al(AcAc), )RR & T &40 SiC R L WHE R
855k B 4% ( polyaluminocarbosilane , PACS) , 3 i £
il B IR 4 X 45 SiC A 4.

AXRHE Ishikawa AR S BT, LR
B RE 5T (polydimethylsilane , PDMS) 24 % 8 W AH
75490 B8 Bk Bk B 5% ( polysilocarbonsilane , PSCS) 5 i B
WMZBABRE RN, EABEPFIIARTR
AL #I & IR {K PACS, RAER LT £ %] & T PACS
4, H 3T PACS 41 28 i OWAH AL 55 1 DA R PE B
HAT T RAE PG B 3K Ishikawa 3, RN
B TFES, EERAEyE, MERARK.

1 %ﬁﬁﬂﬁ

1.1 PACSHI& R

¥ PDMS ETEAUBEMMABBH =05
PR B SR TTE 340 ~ 360°CER HMRE,
SR HEE /B MR % PSCS.PSCS 5FF Aotk
MZBANERE . EESAPTT=08EH
BZESW0C,HFEB4-6h ENERERHEER,
R TR R E A B AR IR AR IR
& PACS.

1.2 PACSH#MB&

W PACS MABIG @, ERAERIHEF
TI#AFABE 300CER, FB4~6 h, BRAR
SHNE, 2200 FLA M 2 AR BT 22 R, 4
FRZNE,BREZRKERE 500 m £4H.200
/R B PACS £ 41 % PACS FHAET KPR
ARIHABEFMAZE 160 ~220C, HRE6~8
h, 18 3R W) 7 AL R BE Y PACS 274k
1.3 SIC{OAl) 4% SiIC(A) FEMBI&E

&4k PACS AR B S S AR TR

C ML ES AN BOOCHIBEAPY RELE,BEH

SEHEBERBHWES 4 SiC(0AL);SIC(0Al) &4
EESSATET 1800C B & b He 45158 2l
B B A 4 SiC(AL.

* 2005-03-30 YR, 2005-05-08 B X ARPFER 4 (KA 59972042) K BT B ; *» FEiRBFE A, E-mail : xdli0153 @ sina.. com



6% ERAR T A IR SICCAL 47 4 o T T —— B GO B R A £ 8 P T » 769

1.4 SiC{OAl) £ #.SiC({Al} £F # 1 Nicalon £
farm A iR

¥ SIC(OAL) #F 4 . SiC(Al) #F £ #i Nicalon #F
EAHNBTEI PP, EELPHBE 1300CH
RE, BR—SHRRE—E&#6, WBHH
BE.

1.5 WK E

% FH FT-IR(Nicolet) X # & 3 47 £0 #F B e 6
R . RA KB ERE, B2 K, HEHN4
em™ HFEEF AR | Si—CH, TR i ¥ i A8 {6 L F
BB WA, BE S R MR B 7T LA PACS £ 4
FE IR 6% A Si—CH, B 7E 1250 cm™' [ IR L
YERWtR,Si—H 5 Si—CH, FEHE M L {E k%
fE :

(A2100/A1250)uncu:ad - (Azlm/AIZSO)cmd

( Asioo! A 1250 ) cared
Hf A0 AL BIE 2100 cm™ ' 0 1250 cm ™' &b
MR T U ) 5

R F Waters-1515 B B 20 AH 6 3% 8 B &
BIE(GCPOBRMERGM o FRERRE S . HE)
AR DO Sk, R 1.0 mL/min, IR Z B R
PRAE TRt 2Rt TTHHE AL 3 .

BREMEESAS ULk ERSIT S A
AN ERESSEATHERER, MFEEH COo,
HITER AT, WERERFH s AE SO
EHERPHOGHEHTESRRAZERE.

10 mg A=A £ i A NETZSCH STA 449C B #
BTN EHTRESN, FREZE 10 K/min, N,
B 40 mL/min, R ZRFE 1250C.

%F PACS £F 4 \SiC{ OAL) 4T # F0 SiC{Al) &7 4
R WSORIE SR 4T SEM 2047, VB A AR
Mo T] X650 HE R A MG, e, MES
JE 20 kv.

®Si # #h H4R (* Si-NMR) /2 % F Bruker DMX
600 MHz # & 3L 4% 38 {2, X TMS A R #R, b G H,
Ml CHCL, FRERHITHE .

7 Al BEFEIR (7 AI-NMR) 22 % A Bruker DMX
600 MHz #% %E 2L #2384, 24 TMS 5 %, L G H,
1 CHCL, %57 M #E47T5E .

L FEEMEREA Y6 B 0 &
U AT REE KRR E R 25 mm, 2
HERN 2.0 m/min, HFEEREFEHAEERN
0.1 PSR HE M S T & , B 30 BB T (A 4E

Si—H =

R IR
2 #R5iTik

2.1 PACS S HENER .G

PACS & R N, R F 4T, R R
BRI, 7E 240°CH F R B AN K61 0K
O, MEREMOARBRNBAZINE, &R
HOTHBAG M0CEGROBHEER EFDT
HREE CHRARSS PSCSARBRRE LT &
REAY PACS 1k B 7E 160 ~ 240°C Z &), PSCS
PACS BE I AH A B AKRWE 1 i, @
PACS0 .PACS6 F1 PACSIO 4 5| &R Al(AcAe), 5§
PSCS B4R EAE Lk 2 0:100.6: 100 F1 10:100, A&
HAEf AR B, ZER A Al(AcAc), B, F§ PSCS &
T3 58 0K 4 PACSO 7ER B BT [B] 7 11 ~ 20 min
2 18] B0 43 34 5 XM 5 X5 A0 A AL(AcAe), J& R B
B {B] 7E 11 ~ 20 min 22 8] , B0 (6] 55 43 3 O X0, [
B7ZE 6~ 11 min BT — T HA R, B E Al
(AcAc), BEBYME I, PACS =R T H B fy e ol SF % B
B.¥5H450FRMA 1600 ZHM 0K 2200 £4,iE
Y PSCS 1 Al(AcAc), RETH A TEERKHWE
BEMN, ARTHFUESY, MAR PSCSHBE
HEF=815 Al(AcAc), M RIREEY .

Molecular weight increase

PACS10
PACS6
PACSO
PSCS

.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Time {min)

i

Fig. 1 GPC curves profiles of PSCS and PACS
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Fig. 2 XPS spectrum of PACS fiber
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Fig. 4 * Al-Solid NMR of PACS fiber
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Fig. 5 Structure units of PACS fiber
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Fig. 6 Relationship between weight gain and (a) reaction degree of Si—H and {b) gel content of PCS and‘PACS fibers under different conditions
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Fig. 7 The TG curve of (a) PACS fibers and {b) cured
PACS fibers in nitrogen
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Fig. 8 Tensile strength of SiC(Al), SiC{0Al) fibers and
nicalon after heat treatment in air at 1300°C

Fig. 9 The morphological comparison of PACS fiber to corresponding ceramic fibers by SEM
a) PACS fiber; b) SiC{OAI) fiber; c) SiC{Al) fiber
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STUDY OF HIGH TEMPERATURE RESISTANT SiC(Al) FIBERS PRECURSOR
— POLYALUMINOCARBOSILANE FIBERS

ZHENG Chunman, LI Xiaodong, YU Yuxi, WANG Hao, CAO Feng, ZHAO Dafang
( Key Laboratory of national Defense Technology , College of Aerospace & Material Engineenng,
National Universizy of Defense Technology, Changsha 410073)

Abstract Polyaluminocarbosilane ( PACS) was synthesized by reaction of polysilocarbonsilane (PSCS) with Al-
(AcAc); , (AcAc: acetylacetonate) at normal pressure and high temperature , then PACS fibers were prepared through
melt spinning of PACS . The composition and structure of PACS fibers were examined by measurements of element
analysis, GPC, XPS, IR ,” Si-Solid NMR and 7 Al-Solid NMR ; the properties of PACS fibers were studied by TG, IR,
weight gain and SEM.PACS synthesized through the reaction of Al(AcAc), with PSCS by mass ratio of 6:100 was
best fitting for preparing PACS fibers. Its empirical formula was SiC, , H; 5 O 15 Aly ois and the molecular weight was
about 1700, The chemical structure unit included SiC,, SiC,H etc ,and Si—0—Al bonds also existed in the PACS
fibers. Under nitrogen atmosphere, the ceramic yield of PACS fibers was about 52 % ; during the curing process of
PACS fibers in air, the Si—H bond reacted with oxygen, and Si—0—S5i bond was formed. The ceramic yield of
cured PACS fibers was about 80% and the properties of SiC{OAl) and SiC(Al) ceramic fibers were excellent. It
was proved that PACS fibers were very fitting for making SiC(OAl) and SiC(Al) ceramic fibers.

Key words Polyaluminocarbosilane, SiC fibers, Preparation, High temperature resistance, Curing



