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# E: REHXRDHAETEETFELSSEN 11.61% @ Si/C/N g ki AR, HH
ETHENMEEHREAEGEY, 45K AEHTTRERHRNENRERE, #iHHRER B
8~18GHz WM BB E ARFORKER. WitEEN 2.7Tmm HREERERE, 7% 8~15GHz
HEARHE <-5dB. WitEEN 2.8mm MNERFERE, £ 8~18GHz FETHAEBEHN
R4t#EY <-5dB, KEE <-8dB B3N 6GHz. £ Xt Ak BHE M R B4, /M T Si/C/N
PRNEHREVE.
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AR R AR ST A FE 1~100nm Z BB A A8, ERIEFRM BB ¥ 5 TRIM
REWEOFARFT A — N SRR BRRESAENTHRANER, EEXRERZE
Wk, MAREN. B, . B BETENERSLETBRAEL D SkHMERY
BEHAMGBSRE T HOTE L. SiIC REFBSRALVANHE RS, HRgHx
BETB% SICPEEBFUTURERREFE 0. Gk R0 Si/C/N #ikh N KT i
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T4 BFESMAESRR FUERERAMTE. witkd S <EIB0R M7
NI Z S @ A RS A H i ) 48 1R BE T LA RO B ) 48 o 4 By AL AL -
2.2 FrRYEEF0IRE

WAERRASHETFERENE, REHSHEFEFHASH (JEOL) 4774
JEM-2000CX A% 5 B 7 B35 . Wik ARRA XRD #1781, &SN HFE
% D/max-3C H 3 X ST&EAMHN.  Si/C/N gikbrikdy C . N MEE &L H A Z RN
(LECO-TN-114) , % #{X (LECO-RO-316) , BREL AT (LECO-CS-334) il & .

B EESRRAESHEESERENRRE, BRBENEHENREREA
T 4 =i HP836301 354, K& & IMZE A 10MHz~26.5GHz , HP8510B ™ 28 Ay AT A, Tk
2R B 8.2~18GHZ. sk By B 2 ¥y ik #£ R~k 22.86mmx10.16mmx (2.0+0.1)mm , pra
V7S 1 75 W A — R HO ) B Ak bR R A A B AR AR R 2 b, MR B, R
A B S AR R Z AN RS, DL B b R 5 0 22 2 ] A 4 R T 7 e 4 W
RIBE. WREALEENEROWENBEH, EARERNRERN: e=6", 1l
FAEAHERER N tand = 7. _
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3.1 Si/C/NYKBHEHMBF X FH&iT5 57
R Ak S S TR, 78 &R BE b 1600°C B, BRI AR FE & B 11.61% [ Si/C/N
gk bR, Wik IRE. B 1B SRR E S BB S () A1 SAED ZE# (b). T
W, B REOR R ERBEUR, FIRIGECE, KRS ATE 80~120nm MV E . SAED ZEH
R B B 1 ST BE, LA o E R iR ) E B
() :

S W 200um

B 1 Si/C/N giXx¥itkiy TEM 47 (a) #1 SAED ZE# (b)
Fig. 1 TEM photograph (a) and SAED pattern (b) of nano Si/C/N powdes

SRR T E 4 W 11.61% B Si/C/N Goks kAT X S AT 447, SRmE 2. mE
LI, M B I A7 S 0 O A T B, R R AT S e T LA RE W A R B AFAE SIC L SisNa
fil C ZF0EA. Hod SiC i BRZH
3.2 Si/C/NEAX¥EE M IERE

B 3 B AL H 7% B Si/C/N 4kdh b i A v o SO A R A AR L 2R BT
W, 7 8~18GHz BT B I, Wi A d i 4y L3 o A TE 8.78~7.95 E W B3, M
R R & AE 3.55~3.40 YL i3, Jr BLBUEE A IE YN tgd = 0.41 ~0.40. R Z i iH
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K, s Ha L, EFMarameg A Ev S HIR/DEE, B ETE Y 5T
R DO — R s, BRSO ARG B T O R R BT, BREARBIR P RX
FER—AHE. A SCHTOT G 6 BRWOR B SRR B, 15 B % RO A AT AE R L R A R
WHHFRIRIE, HIP RRUH B YA REERME TR TEE.
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B 3 Si/C/N G9K¥) ki fr st RE
A 2 Si/C/N g9X¥ ki) XRD & Fig. 3 Dielectric properties of Si/C/N nano
Fig. 2 XRD pattern of Si/C/N nano powder powder
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MR REERTURERYERERH#ITON EIER LAY ZREAEGERN
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Fig. 4 R~ f curve of single-layer radar absorb- Fig. 5 R — f curve of double-layer radar

ing coating with the designed depth of 2.7mm absorbing coating with the designed depth of

2.8mm

S T 2% 5E i R, R B I AR R A AT R AL BT, 4RI T B R AR R
B RIS RAE S, RMAERTRH—E8E. SBEREMHEORITERY
2.7mm B, 7€ 8~18GHz WEA R AT RMMENELMAZME 4 Frx. AR, KERR
FEAHE RN 11.61% & Si/C/N gk A0tk by s BE 2 30T & 852 Rig b B 7E 8~18GHz i #
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EEN RS &P -5dB §95% N 7GHz , 7E 8~18GHz WE W R 4T HF L5 F -4GHz , B {HK
8% % -21.1dB.

LAfre W B SE I €'=7.22, B =015 B BB AIRE, H&H REH F A 86
REEFEBRITVERERE, B5 HRITHEEEER 2.8mm BXEREH B R— 7
2, EHIE 8~18GHz B HEE M BB Y L 41 34y <-5dB, RATE <-8dB Wy 4 6GHz.
W {H | 5 3 0h -40.5dB. 5 & 4 L, AR MEHTE 8~18GHz Ul W XT A BE I 0 AT R E KT
BEMBHRSE, FUAREIREFTEEMH

MU EBRHERTUE L, SBAKR Twt% B, F TR 8 R UGR 3R i R 58
BEBRAENZRE, Bt HREBCREFOREME, LAXRBEEHEAL.

4 BEHLEITIE

MBI D EFEERARE LR TFARM B AER S AR . SR TH =8
S mEEMERTHHEKR). SI/C/N SUKREGH W BB EE, IR MEEE
ERkpfbEr Al MARAEEETYVNBEER MEAREFERRTHEIEAEY, B
fh, LGk, M. IEREMEROR B TR RO MR, B LA MR i e RE B B LR R AR [

ERFRHAGREF, BF S/C/NFKRBEM N SBEM, KPTRUSIiHCHE,
BB/, Si,. CANEFILEFERETFREMES SCEENGTFH NETFEE
B SiC |k, A SIC(N) BEikgi k5, F HRTEM [# 4 EDXS B 21iF L& &k
/M8 SIC B & (<100nm) R EEA N JFT 10 Si/C/N Sk RUh e RiEM FERE R
ERUHF I RA SIC RBPEBET NET BBEONEFEABRTRARCRKRTHMLEE
RRRERE. EERMN SICH/BY, §—ITRETAANSFAENAHMHEREFLULMNE
HEE A TERTOLEAENNEAREFSNERLENRE. YREFRAKRRETF
FABRAESTE #BFNEE=ZMN AEE=TEETFRE WAIN—-THERFERR
—AIFERBHNET, BR—#HRaMskE V. g TFEFHRGES), IMETITUE
NEFRABEHNAEETLES, AAEREFEREI S —ITERTL EXRIIERS
ERR—Ei# e BERERBEINABETFARA/PXE, BHik, XTMEFHRATUKH
“UhEBHBT”. TR, X fEEHE T HNEHEMEH FRMEL SEHHG
Fu®, “HEAdEBET AT FEMERIIS - FELUE EXR—EM%H L AWM
ZEHEETEY, HHBANKRMERE, IR LREREBBEEEEN EERR.
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1. RACVD B & TRETES G RN 11.61% 8 Si/C/N gk ik, MikERERL N
80~100nm By BRI BUkL, XRD 44788 & Mk AR L SiC 8%, F 4 & SisNg 1 C.

2. MEFETFES RN 11.61% (I F0RBHAR A B R HGETT TR, KRB 1E AR R 8
K, MEAMABREENETAETIERNEYE, MafEAEYERAL AR LK
WA, GER R RE B, &R TR R

3 REMGH A EEY, RURTTREAURRERE. BEEAN 2.7mm ¢ R ERE
BB, 7t 8~18GHz MR M B N R & RiEF -5dB 3% X 7GHz. i+ EE R 2.8mm F7X
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BREHE, £ 8~18GHz SRR H N BB MM R 4T £ <-5dB, R4TH <-8dB fy5HH# A
6GHz. WEREREHREBRFTRERBERE.

4. WMI|\ELB I, X Si/C/N AN ERBENHIEHETT BB, LK SIC REFRET
B R EARMER B EEILH.
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Dielectric Properties of Si/C/N Nano Powders

JIAO Huan, LUO Fa, ZHOU Wan-Cheng

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072,
China)

Abstract: Si/C/N nano powders with 11.61% nitrogen were prepared by CVD. XRD pattern
and permittivity of the powders were investigated. On the basis of permittivity of the powders,
radar absorber structures of single- and double-layer were designed. A single-layer absorber coating
with a reflection coefficient less than -5dB in the frequency range of 8~15GHz was designed with
a thickness of 2.7mm. A double-layer radar absorber coating with a reflection coefficient less than
~-5dB in the frequency range of 8~18GHz was also designed with a thickness of 2.8mm. The range
of the reflection coefficient being less than -8dB was 6GHz for the designed double-layer radar
absorber. The radar absorbing mechanism of Si/C/N nano powders was also interpreted. The
SiC microcrystalline in the nano composite powder dissolves a great deal of nitrogen. The charged
defects are caused by N atoms occupying the sites of C in SiC moved in response to the electric
field. The dielectric relaxation caused by the charged defects moved in response to the electric

field is the main way of the Si/C/N nano powders with absorbing properties.
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