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Structure and Microwave Absorbing Property of Polycarbosilane
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Abstract: SiC ceramic was fabricated through pyrolyzing polycarbosilane (PCS) at 800~1 200 °C. The morphology,

crystal phase and micro structure of free carbon were characterized by SEM, XRD and Raman spectrum,

respectively. The DC conductivity of samples was tested. The complex permittivity of SiC ceramics derived from

PCS (PCS-SiC) were measured by the method of rectangular waveguide using vector network analyzer in the

frequency range of 8.2~12.4 GHz (X band). Based on transmission-line theory, the microwave absorbing properties

of samples were calculated. The results show that DC conductivity, real and imaginary parts of permittivity

increase with the evolution of pyrolysis temperature due to graphitization of free carbon in PCS-SiC ceramic. And,

the microwave absorbing properties were improved due to enhancement of polarization and loss.

Key words: polycarbosilane; SiC; X-ray diffraction; Raman spectroscopy; microwave absorbing properties

Wi A4 L B 08 K FEL 0 B 5t B 1k Sy AV RE T R DR
O, AN AN S H b B B i E 25 B, i HUAT LA
ok A1 G 28 30 15 9 ok 1 FL R T i) B TR
R WO R TE I RE T e 2 A SRR G
49 IO FE X6 I 30 b R 4 1 T SR e 0 A SR 91 A
SRAL AT S 5 A s v e A L TR TR R R
ALK F] 700 CHEZE 1000 CLL L 5548, A 7R )
FE 114 757 5L 465 A4 W U R et 2T L £ i B T A PR RE S
BRAEAR 4 T B 45 A% e Wi AR DR) Ry 5 FE R Ly

WSO H 91 .2011-10-22, Wois ks B W1.2011-12-01,

R A L mE e R IR R BN Bk
2F 2 55 PR IR AL RE D 22 WA BB T TR Tk
gl PR [R] A LA T v i SR T 2
S L R 1 WU A R ) B ) LA R
RE WAL Sic SiCO & SiCN B % 2 A fif
o PR R A A I AT 6 A PR AR T il T
B S AR D m IR A AR S R T e R
G VAR B 0 2 T AREYE T O B T R R
R ARFEMZIR . H TR A A B W M

[l %% F AR 2 0 42 (No.51072165) , BE 18 15 A [ ¢ F i S 20 3 (PG AL Tll K2 B 09T 1A (No.KP20090 1) % B W H

IR N . E-mail :290610692@qq.com, TEL: 13468604786



%5

TAUMEAE  RBRAE B B SiC P Re 45 R 5 T I ik e 923

A 5 4 vh 1 S5 2 w01 4 R Ot R 1B 4R PSIC
LR A & T LS B0 BA WAk % A v g
e PERESZ W Y BB D, BT ERFE R, AL
PCS Mk}, it HA AL PRS2 T Sic M & | w5t
T AL R B X PCS-SIC P B A HL K W U M B 1

S
1 SEIEERSY

1.1 EMRRALETZE

Rt fk be i R B RR R OR AEARE ) Y
1800, H b 2y 210 °C, 1EH S B4 (ZRS-150, i
M=) LS Comin™ 093 E THE 50 FE
800,900,1000,1 100, 1200 CHR 2 h, [ il 5K
252 Comin™, FHE PRI KRS B2 AR
FETE 0.1 Pa LUF 85 28058 7 W TS B 10 wm 2247 1Y
AR LB G548 RAE 502K
1.2 XRD 5HEXIEHH

X ST U (XRD,D/MAX TIB,Cu Ka £8)
Xf JA P ) BEAT AR B L R FHRL = OB 2 B R
(LabRAM HR800) XJ ¥ vh ik 7 5 1Y 45 14 #E 17
B, BOGHA N 514.5 nm,
1.3 DC BE XK

XF T LA BT, HL AR 5 A A H O Y O R
LA A ()RR

o=we" 1)
Hrb o, WEHHBRTH o WMWK "8 HH
M, 5 oo, M B 5 (o) DR ]
fili AR SO T PCS-SiC B &M oy, A T LK R
M HL 2 TEE R R R B2 PCS-SiC #y K 7E
JCORE 45 300 015 T S LAY | 0 TR RS 5 R0 I
SR B MERR TR 2 B R, A SCER T RS S A
Pk A i R B R h REBS  Y PCS-
SiC M EM AT T NER 2 mm R LIGE
Tt 348 PCS-SiC P %4 R B8 |, Wi i A HLAR
R 2 mm B S 2 AR Ry A T R R0 L BE Ry
PRI 3 25 S B ] 5 | Bl fn s g 3 R BEL A
FARERTIC LB, RIEA X Q)RR S,

L
OF RS 2)

Foob 1 AR RE K R 0 LS i R
|
14 ENBENNESREREITE

W e b £ 0% 0 B 338 3 T 38 (3) 5 (4) 2R

7 -

Ri=-20lg| "~ Z° 3)
in 0
M, . 2mft

2,222,\|" - tanhfj( <)\ e, | 4)

Horb R, R RCHRAE, B0 dB,-10 dB R i
FEHLRL UL RE R 1Y 90% , Z, F/m ASHIAE A %5 (1) 5
RS AL B BRATT L Z, S AT AR A R A R BE
Jiu 5 e RRMEBIERSFESENBTEE
R ELAS OGS APRHREE f o G R0
W, 5 0 B R R U R e Y IR A R A HL R R
S AR R BE S R RO SRR AR R X
WEDE A RE 1, B R s X RE R BB RE 1, R
e ik Bt A SiCFR B RN SR | LG ik M e E A
L H RS AR R UE

AR SCR AR TR 5 R XDk B (8.2~
12.4 GHz) 52 A0 Wy K, S ol i ) o — X 42
B S50S, 5 S,y i@t b A AR E
A HUH R, MR A8 0 O it I 25 73 BT X (E8362B) ,
A7 A HL RSB S R AR A0y 2.1 F 0, X)L
BILT e A, LA AR 455 5 PCS-Sic # R
R A B A iU RE | PCS-SiC By R 5 A i 44
UL R 2, AT R 10.16 mm(5E)x22.86 mm(+)x
2 mm(J%), RIEAH(1)52), K MATLAB #AFiT
BT EURE Y SR AE

2 HRSUE

2.1 PCS-SiC M 5 47

Bl 1°M 1200 °C PCS-SiC WFES 5 IR A% 5 i i
SEM & J, , AT 40 /N BE 9, ] A s SR e ik ot
P e p R S B, TR 2 Do [ EE A
() XRD &, NE ] LUE 7= & 5 2 1Ak i
. 800 5 900 CIAAE{LAE 36° H B Vi it 5 14 | Bl
R R T B-SiC (111) i T P A7 559 e i >f i 1]
AR = F 1000 °CJF T LLE BT B-
SiC(220) 5 (311) i i U,

KA Wi 4L Sic SiICN K& Sico % & — &
[ Hik, Wang WS R | A kT SiICN &
SiCO P % 1 = r AL A 2 R A A A8 ok B 2
FL P BE A T R ) G R TR A 14 5 R AN K
U, X B R S5 R AT SRR A OB T S
TR RAER G W AL & T B B R — R A
RCFBEM, 3 A [ 3 AR B g 1 B2
1,800 5 900 #fif 7= Bl AL AE 1500 em™ Hi BR



924

528 B

WD: 29.59 mm
SEM MAG: 500 x Det: SE
BL: 8.00 Date(midy): 06/09/11

- . A
X % Y |
5 -
_ m\ \

( ca
SEM HV: 15 kV WD: 29.19 mm
SEM MAG: 2.00 kx Det: SE
BE 8.00 Date(midAy): 06:09/11

1 1200 CH# PCS-SiC B & ARLE (a) 5 =i A (b) 1 SEM HR
Fig.1 High and low magnification SEM images of PCS-SiC pyrolyzed at 1200 °C
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Fig.2  XRD patterns of PCS-SiC pyrolyzed at
800~1200 C
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Fig.3 Raman spectra of PCS-SiC pyrolyzed at 800~1200 °C
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Table 1 Conductivity of PCS-SiC ceramic pyrolyzed at 800~1200 °C

Pyrolysis temperature / °C 800 900

1 000 1 100 1200

DC conductivity / (S-em™) <3.9x107
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Fig.4 Real (a) and imaginary (b) parts of complex permittivity of PCS-SiC ceramic
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