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Evaluation and Characterization on High Temperature Dielectric

Properties of Microwave-Transmitting Materials
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Research Institute of Materials & Processing Technology, Beijing 100076 )
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Abstract Study significance and relative basic concept and testing method of evaluation and characterization of

high temperature dielectric properties of microwave-transmitting materials is summarized , development is introduced,

and also the common key technology in high temperature testing of high Q cavity method is expatiated , future develop-

ment and applications are put forward.
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kT T R P AT U sl R B IR 2 SR T 22
SRR EEDR S AR AR B AN R 467 8 1 Il B K A3 A
HEATAS TR T s Ak IR e e int 3% T b, L 90 28 i i
M, DR e SR o A M R
3.3 SiRfUEXBERENIEST S

o T T O B i P 45 v TR s A S AR i 2 | P A
R Ve HMB 2 0 L2 2 B i 11 A%

T T SRR AR 1 M A 2 LA e TR A A R e
FIBRIE , FF B PR UIE I 3K (%) R e v AR iR o
Ko BT Y AME R B i i T A R A )
A AR A8 AR,

Fe TR G BHE T 2 1 ) BT T 5 B2 SRR IR 45 4 N 1k
5 2% 11 R BEL R A RS v, R B e A v TR A A R
H R T R, AT LA Ansoft HFSS T CST %51
305 B A AT matlab 2538 T B35 e kA7 05 B4
i, &l 3 S22 % Ansoft HFSS 8.0 )7 EL 4 1 Hy,
RS

K3 P E Y =i A &
Fig.3  Emulational 3D fig of electromagnet field

3.4 WX ERSHIER

e A FEL P RN 2R 20— el A X4 A BT
WAL R A ERIER SRS P SRR RS B
SEN R E SN, B 4 A Q IR RG AL,

| |

: I

BE| || T

BRE : | B |

et | 7% I

| |

| |

| |

R B A R !

e :
x

B4 & Q Bk R G4 e R
Fig.4 Testing system skeleton diagram of high Q
cavity method

4 HAEMKERSH
4.1 AEWH

AYEYLIELE 1 200°C LA A P RE AR , Bk
YEA PEREINIX R GERIARFE . 1 300°C A g P RE I 3
A RERSMEFEAR L BA 24 18] 5 )& 7-18 GHz Il
IREER & B R A T e s AT 360, tand BEAS | O]
http://www. yhelgy. com FHiAFE T 2011 4 552



4.50

4.30

4.10
@

3.90 (TSNS

3.70

3.50
0 200 400 600 800 1000 1200

/C

(a) &

5.00

Dw e
o o 2
=) <)

(=]

tan 8,102
)

—
[=
(=]

% 200 400 600 800 1000 1200
HC
(b) tané

K5 BB 1 300°C A HL bk AETIR S
Fig.5 Dielectric properties testing result of quarz
glass under 1 300°C
4.2 Si0,/Si0,E &5+
Si0,/8i0, ZEMEHEA R TR R A R A B
RS, TR FE A e R B MRS A e
FERLTHERE] 1 300°C )5, KEMIME AR AR 5
AR, &6 J& 7-18 GHz Ml 4s
3.50
3.30
3.10
¢ 2.90
2.70

2'500 200 400 600 800 1000 1200 1400

t/°C

(a) ¢

10.00
8.00
6.00

4.00

tan 871072

2.00

00 200 400 600 800 1000 12001400
/C

(b) tand
F 6 Si0,/ Si0, 1 400°C £ Hy Mg it 4s 5
Fig.6 Dielectric properties testing result of SiO,/Si0,
under 1 400°C

R 25 5 52 1, 200°C LATT & Al tand 32 #7
/1N, 200-1 300°C , & 22BN (AR <3% ) ,tand
W 5 T P T R TR R 5 1 400°C A, Fh TR 1
http://www. yhelgy. com  FHUMEITZE 2011 4 552 #

BASE KA T, 2] L Sio,/Si0, Z &
PPEHE 1 300°C LU A B 1 FL P BE
5 %Ki

iR A AN E DO prid @ e U B IER IR B L B2/,
PR A LR REIPAN RAE B A B2 L&) 2 1)
VI3 B[~ B 725 2 N7 VA L B S S
Fen IR BE (I Dy 6 AN 4 D7 6 A S A A5 D T R
ST A 2 ) B K iR A M RE I K R
G, AR SCRE A AT T I T S g i )37 b
MR G, 9 s B R R AT AL P S A B
IE GBI RHE A 5 BUEIE I R A B 2 M T
ZRITEMTB I HaTHe RO s ik R
SRR AU HL A BT ARF R e L P RE I

S Lk

(1] 2N RS0 ARk i il A PERE T ST R e [0 ] 44
TR ,2005,2(1) :59-62

(2] 3% R AR i R a2 A R BUIR 22 [T ], FAM
BT 2,1994(1) 148-52

(3] sRPEER. g 7 i s R AR B L PERE P [0 . 5
55115 ,2005,26 (1) :37-42

[4] 2R 2%, KL BTA0FE i RS i DI k. AR 7R 35,
2002,24(1) :81-83

(5] ZMUA, 3K 3CHr. RAIRL S/ MGFEI E (—Fhog 7
ELI]. I S {824, 2005,19(3) : 18-21

(6] MRAALL, 1 RRLL. S 45 M s R4 8 3 i By ol M e (4
FELI]. RN H A ,2006(1) :13-16

(7] B30T, #5%. Mm@ B R B[ 1], SR
L1455 T ,2003,28(2) :39-42

[8] PhEAE. SN IS LR At/ AU AR B A i 52 A 41 )5
PWePERE R BT ()], P4 G 4K, 2002,19(2) :13-16

(9] FhfthE. Kk B fEBOHIriE [ M. dbat: W7 Tl
iR, 1993

[10] SRIEAR. mlis B RMF R SRR AL )], ¥l
54,2006 (3) :56-58

(1] SEEDT. i AT R e E e [ T ], i 25 A1 kL7
#2,2003,23(1) (5) :57-61

[12] SRS, g o P R (1], #5575
{&,2001,22(1) :1-7

[13] sRAE IR, RS xh Rk AR DA 2 [ ] 11
F55({5,2002,23(3) :45-48

[14] Lewisd,Spannjr. Assesment of new radome material as
replacement for pyroceram 9690 [ C]// Proceedings of the 16"
Symposium on Electro-Magnetic Windows Washington DC, Naval
Research laborntory,1982( 1) ;429-436

[15] Frederick H S, Juris V. Controlled density silicon ni-
tride material[ C]//Huddareston G K ed. Proceeding of the 16"
Symposium on Electromagnetic Windows[ C ]. Atlanta; Georgia In-
stitute of Technology,1982.82-86

[16] Wk Si0,/Si;N, KLk % b i/ i Pk BE BF 5T
(1], THRERT RS 124412 ,1996,2(2) :65-70

(HE XB)
— 33 —



	201102

