Journal of Aerospace Science and Technology E Frfii &R KRR} =, 2014, 2, 35-42 Hans X
Published Online September 2014 in Hans. http://www.hanspub.org/journal/jast
http://dx.doi.org/10.12677/jast.2014.23005

The Four-Terminal Network in Calculation
Electrical Property of the Wideband Radome

Minjing Liu, Jia Yan, Yishou Wang

State Key Laboratory of Structural Analysis for Industrial Equipment, School of Aeronautics and Astronautics,
Dalian University of Technology, Dalian
Email: liumj@dlut.edu.cn

Received: Jul. 17", 2014; revised: Aug. 11", 2014; accepted: Aug. 18", 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Radome, which locates at the forefront end of the missile, is a key component of a missile. It not
only provides the necessary pneumatic profile for the missile and endures the pneumatic force/
heat and bad circumstance, but also is desirable to exhibit superior electromagnetic transmission
characteristics. The future war environment is complicated and the anti-radiation missile arises.
Anti-radiation missile asks that radome works in relatively wide band or multiple frequency
bands. Therefore, the electrical properties of the wideband radome must be calculated and de-
signed accurately with higher precision. In the present work, the analytical expressions of the
electrical properties of monolayer dielectric flat for the radome are introduced briefly and then,
the four-terminal network is presented in detail for the wideband sandwich radome based on the
theory of microwave equivalent. Furthermore, the transmission coefficient, reflex coefficient and
phase displacement of the radome’s multilayer dielectric flat are analyzed and calculated by this
method and the simplicity and availability of this method are proved. Finally, the electrical prop-
erties of a five layer dielectric flat and a single dielectric flat are calculated and compared to verify
the ductility of multilayer dielectric flat for electromagnetic wave frequency band. This work is
meaningful for the further study of the wideband radome’s electrical properties.

Keywords

Wideband Radome, Multilayer Flat, Electrical Property, Four-Terminal Network

—

FLIHE Rk R SMERETTH P RIL

MrddE, B 4R, TEY

S P 4% %

©,


http://www.hanspub.org/journal/jast
http://dx.doi.org/10.12677/jast.2014.23005
http://www.hanspub.org
mailto:liumj@dlut.edu.cn
http://creativecommons.org/licenses/by/4.0/

TE AT R 2 B AR RE T B o A DU i o 2% 4%

KREMTRFISE TS AR ES, TR RS E X E s =, KiE

Email: liumj@dlut.edu.cn

Weks H . 20144E7 H17H; BREIH: 201448 H11H; SHHM: 201448 18H

R

EHWRELRR T ARG, RBREE. REFNRHRERRLERE, UEN UTEETRS
). ABIRAEE ARG, T EESHE BB E AN AR RARNE kR, BRAREHERR
LR BN R EAE SRR RN, DA R B TRE AR R RUESR, ik, DJNRBXT R R RN
SHERBATRHETHE . AXELERMENH T AT RERLRE S TR R R R,
WG LTI REE M RELBATTNR, HHER T H THEERE R MRS, HRHE ST %
M RERLZBENFPREMATHRES R RS RBEABAMLBRT T HHE, BEULENR
AR PSR, B T REAT X IR R T 2 B A B TR R S S A o

K ia
EHWRER, SR, BILERE, PRk

1. 518

BT R AT I ARG SR SR SR, B BRI S L R B ANE, G AT R Y
BN RN IR 55 TR IR, (RIS SCEE AT D0 R (0 AR B AR SR [ 1]-[ 3]« RORIR P A B AR 4
SARG G SR NOE AR, HAR AR T 1k BOR R 2 B REAE B 08 ATy 2 A R 4 M T A [4]-[6]0 9E AT R
LRIR T EA RSN RIS KA R BRIAERE, D& AT R P IR . R
BG5S SEI G, 1T LG I 250 S8 ABLYE B 9 LA L BB MR e, i K PR BRAR R 2k 5% R
LRAR ST (T LI (S, DA AL S TR B AT T I EOR, [AE, AR X BE AT R 2k AR ) L R g i
ITHERAII TS

M T EORGRESE R, [F A6 T SE R L B A R SCIRIR D, (X RE 2 21 /D5 (0 SCHRARGE S B 73 5
[ Ao B A PR SCHR AT LA, 7005 A8 B 500 e s R 4G BRI TR AP R, R B R FE AL B
W K55 BN R IF CREMS 2R N T A Al 3% G ) TR 2 [ 7]-[9] o AR X [ A 58 A3HY R 2 B8 (A i »
I A BIE TS B8 2 #T ELB 2, TSI B B ety R 2 BB AR 7D

TEAHE R ARG AN R IAEE, FTELR MG M A MR R . 2R 450 #4577 5([3]
[10]-[13] Bk 45130 7 75 2R F AR FL W BURIIA L ZRIRIREZ FLA BLA e SR A3 AR AR/ HLHE 4K
DS IR s DA 4, TXRE R ORIRAIR T i 4540 (1 70 2 R e PR R (i 74 B &%), BRI AN R L A T — e 4t
7 V8 B Y AR S A QAT 26 AR N o BT R R 2 B R A R 2 B BOP LR A v B R P 7 4% IR B i
RIR/NRAE#AS, HIE TEMEE R, FESCOl E B BORAEE . 2 R 45 M R A SRR T LA A2 45 K40 M FZ 1
BOR, ORI DA S 2k AN B R AR R SO DL SR, (iR SR B R Y R R DL
BCARsE, AT DAL SE 5 i Pl P 3RAS B e (1 RE B AR S R

FERGEHRAPERTH S A, R R 2 BB R 8 DA O PR, A BN TEMIB,  1E
WEHERH | 5 RE OR 2 B8 = AR S5 M R 2 S R 2 (R 1 [2]-[4] o AE R ZR B A o T AR S BE A BT E AT B
BLZ A B R B AR AT R S B “ 2 RS PR, T2 RN BRI,


mailto:liumj@dlut.edu.cn

T AU R 2 B R E TS o D D i ) 2% 3%

GAITER B T R R 2 BB MR R AR E . DRI — R, AT DLs AR
LS AEZ RN B AREE RO — AN IR DY 0 2%, Gl XA SF R R LS, W DS ENEE 2 B BT
A i 2% RSOR A A 82 8 10 TR 43 FH A i 5K

ASCHE Sl EA T T RS R GER I BT B B MR RE AT 2R 3, SR A DLSE MY e R 4
PRI FN G, VEAEE IR 1 T 5 RO IR 1R DU X 283, JF BT 7 a0 REG R 2 R A P
WA Th R E R R R BRI CLAS AT 7 0T iH 5, R BLATLR A BT ARORT B2 AR 5
B, W THEREAT XL, W] T 2R A BT AR F O P E R, ARSI T AR HE— B T S
HREG R LV UMEREBEE T 2k Ail o

2. BENRFRESMRENITH
2.1 BFRE

2 TEM OB I3 ST R AR A TR, 2B P PG A 22 IR IR S B 0 28 B R it e
FE[L]: AES IR T A0 5 — NIRRT 4 2 o2 7 0 AR 7 2R 58— IR BB, ORI DASC A1 351 NI
ISTT A o A 5 I R TEAEN TR AR, L3R BUR A B S s, SO A R3S
BALN R BT A, AR BRI 5T o0 SR w05 BB B i rb, 0 2R S A A 5 DA 5 — TR
S AR R T AR, DR ISR SRR L. X BB BOR YL, BAF T 2 RN B B . (Hkbr
ERAAFAETCARFEST T T AAEA BT B4 SRR A A PR VTSR I8 (AN 3] [5]

BERJR A B BB b S MR EEON 6, BFEMIEYINt9S, » M0 1 s, AGETi
E, S 42 L | 540 SR S E, FUNSTE E,, PIER4Y, E,, St 40 LI 11 S50 R E,, MBI I% E, .

B Z S BEE[L], AT RS BIEE — UGB LN

L T A L o :(1_ra2b)'|:b 1

Hi R = Ae " NERE T, A — o (#/70) (@209 ) /(a0 —sin261) PRI T ¢, = (2nd, /4, /gbo —sin@, ,
PO T t, ATt 20 B0 40 50 LR 1 0B R 55 UaBitin

=ty B h By T o Byt = Lty TR, = (1_ Ko ) Fbari 2
RIRFEHE, 2B n IRIBILIAN
tn = tabtbc I:bzn_lrazbn_2 = (1_ razb ) szn_l raan—Z (3)
FrCL, RSP aIEE RECN
T, =te (4)
AN YZEq1 1 11

ST
/
/

a
& =

FEILPEs

///

C
1 = ¢ e3—1

Figure 1. The schematic of transmission and
reflection for monolayer flat
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Figure 2. The electrical performance of quartz ceramics flat
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Figure 3. The electrical performance of A-interlayer flat
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Figure 4. The relation between power transmission coefficient, incident angle and frequency for 5 layers flat
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Figure 5. The relation between power transmission coefficient, incident angle and frequency for quartz ceramics flat
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