12 B 4 W
2011 48 H

= TR

K% s M AARREER)
JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION)

Vol.12 No.4
Aug. 2011

EaR

e
=

AR

— MR H IR RS
(BETRERFATRA

mE

A

e BRI 7%

FnEAGTMAE

F2 57 1
710038)

7H

Far,

HA &0 DTHAFEAFANTHREMBRRIB T RMEE RHT —HEET

HH ik, BHHERANRE T TREEBERALRABNAKEFEARZZ2HH T 5L (U
THRRTEE)RANES CHBNNTRAHREBRAGE ST L, A ZATHET =

REGE , 07 TR, B B AR (T3

ST RAFELGEITHREEEAT) LB FHT

wER, FRTEERLEA.RAREL S THRE, BT FLBUEME LA R ERILE
ARG EEENEGEUE AT HEET G A RITH I 8K T EH b, JFRIET 7 &
WEATIE, RS T KL R A T AR R LA

KR AoTHh; FRAENGHEFRT TR
DOI  10.3969/j. issn. 1009 —3516. 2011. 04. 009

FESZES TN972 XHEEFRINAD A

FIRTH S 3 BB A 2 TR S

TEAWT TR, Z2UGRIR M, T A5 BT POME LA HLA K P76 I A T i RE

XERS

1009 —3516(2011)04 —0039 -05

RSE A A T PO B A 38 19T RE I AR
e HEEFENE

TEFIA 5T - DY AU LA — 52 ORI IE R BEVE 1) 1304032 )y, [R5 22 31 25 sp AR I B0, DR I /e 7R
S (AR IR] N 975 4% 25 (0032 Bl BB MR BE AR ) 5 Ot SR T B 3 ML 4% Bk o 235 0y 7 3, X A 7 5k

LA Tk tvh ek 2 P 0 0 0 ) 1 S o K A

db B2

T AR A 2 BE ST, DR BE AR 58 Y 2

SRR B FARIE Y ST LL LRI FE HAR S A B AR R 98 A (B EARAR DO

H L
Ji ML . A A TR TR JEE Sl A IR T 4 5 S T
1 AREHER S TR

AL AR 4 R I BOT ik (S B, LT
PE£ S I R B 2% TR B A S B BT TR A 1 B 4
I RT3t T Rk IR 306 4 2 1, Bt
S 7o B IR, BT B I T, BREAR 2 T e
SRR T S 5 ABRBLIE LR 10 7 I Ab A — < 189 4%
= IR & s E A TR LA 1, X,
BT TR Y R T LAF 4 3402 Dk
5% 2 ELHEROT ] 2 1 7 35 15 5 I R Py Q5
A EHUE R T BRI T S 55, AT )5
Sz b PG I A KB I TS ST P

« WS HHA.2011 —-04 - 08
HELA . [F p5 W5 4 % Bh I B (9140C1005051103)
(201113Y01)

K1 HEBEHESE S TR
Fig. 1

Compound jamming method of the

signal is irradiated on chaff cloud

s BRVGE T B RS A N E A LR = SR H

EERET .2 (1983 —) B AL TARN WA EEAF A TR S EARVITE .

E — mail ;82504318@ 163. com



40 ZETRRRAAR(HARBEAR) 2011 4F:

QFMA L TR XRIWES TR Pr s @Y7 8 X5 5% = FITE LT IEp R A, #5387 k41
FIEMLA A TIRAE IR Py
WA TR S, SO ISR T Pre o PR S THER TS AU R

2 Ea ittt

B s AT LASCE] 4 RS S, 31X 4 i R A 5 A0 SE SR B[] 230 oy (s LA A TR T e i 3 Bk
JrRIME SR RS Z A AR )
1) B TR IR 5l i 6 4% 2 BRI A 105 5 5 ZER I A] ¢, = 2R e/ ¢, N Ry B E KHLBUIEES ¢
i,
2) By T IAME S LA VR B A T s RO B R o L, e A s
UCHIUR A5 5 B3R s R] 1,8
L =Rpp + Rpc + Ric/c (1)
L Ry O BN RS s Roc N CHLENFE SRS . T Rpc HHXT Ryp 1 Ry AR/ N Rpe— A 1L m )
JLE m, T Ryp B Ree—JB9 100 km PLES) | BIHA
Ry» =R (2)
B (2) A (1) 15,
t, =2Rp/c (3)
3) ZALAS B S B IR 0 B A5 5 SR B B] 2, A2, =2Rp/c
4) MO TR S A FIE TR T30 R P i O T s B B AL & 1 T L0 5 e 3R R o) =
2 R . AR
t, —t. =Ryp + Rpc + Ryc/c =2Rye/c =Ry + Ry — Ryc/c (4)
417]‘:—&(2)1%/\:—&(4)1%% —t.=Rpc/c,
BRERE 2 TAE SRR A9 45 = B LE LR Y R JT 18] Rpc/2¢ AT — MRS S5 7 (R8BS 1K I B 5 PR
15) ., PBAER) & IRIE B R —AE 300 m Z245 ", KT Roe/2, BRI S =7 S S2bRifi 4 iR
il FEIBIAE A —ABAR, BEEEVLHLS, %k SRR B Wi Rk, 245X 5 5 B0 Tk i
B BG40 I AR R S A R L T R TR T R < B9 A 2, s B Oy T R O R
PRI, 7 MR 25 i BT 45 7 5 S BRif 2 o RAR B TR B /e FERLIC I . T2 IS8 04 13k TR )
AR RARE AT R, BTSSR/ NSIE H, Fr A R E & T e THANA
WO SRR, AL E 4 =508, NI R 2 30 m'" | &y & ik B 9 4 2803 , A L+ km 5 100 £
km,, FTLAZ G MENEHOT Tk R B 5 = B I DR FE S PR A SRR, KA B0 AT 280 S5 i AR
PRI

3 HEAa T

B B s AT LARCE 4 AP TS, 3 4 Bl IS5 22653 51 R .
1) B0 Bk IR 1 8 7 4 25 LU Rl L 1S S T Poe
sk HERREEOT T8 B RS0G5 DR H .
Pe = PrGroo/ATR . (5)
K oc RWES X FEOT 5877 1 A SO SR
5 oM M55 D3R o RO B 25 0], O R E0CR ,0 < <1 FLRU D3 LLBK A ik 1) PO el 4%
7, E R EEC RIS LT .
Prc = PumA /4Ry = PrGo N oy (4)° Rie (6)
K. Py HEOT TR IR RS TR G NEOT TR IR R 25 s\ NEOT T AT K
2) TR R0 PRI R A IR TR R KR BB BT A m b, B i A = U i TR



$4 O - MRBIA IR A 2 A Tk 41

PJC o
BT L B A .
P, =KP; =K PTGTGJI)\Z'YI/(41T)2RZTP (7)
P K A TR P R AR A T 3R IRATEL; G M S e A TR T PR S 1) 1 R B KR35 o) =
%ﬁ?iﬁt%ﬁ@ﬁﬁﬁ%ﬂsﬁrﬂi%ﬁ SRRy, ML TR TR A 1 R S KA R L R 5L Py
REMA TR PR ORI R RO Bl Z ST TR
TS B B R T & S S TR P
P, =P,G,0./4TR), (8)
)r\"J P]Cﬂ‘:’:
Py = PemAry, /4R (9)
Ky, MEOT TRIR IR IR AL T R %K
B (T ARAR(8) () RARK(9)75:
P:rGr GGy N oem
(4m)°Rip Ric Ric
b6, WA T R F KL 00 S CHLAY S TR,

PJ(: =K

) RAAS AT S Py 0:P =0

P,G,Ar  KP:G; G0\
4mRy ~ (4m) R

4) W5 TR IRIEWEN BN B TR SR Pyl Py =

AT T SO S A 2N G 53 Py R
Py =P +P» (10)
MBI S = R R Bk Il R AR IR0 B B AR St TP, B0 B k2 {5
B P

CHEHLHR BRI %,

Pj+(;:PT(;+PP+PJT (11)
HEAUH A TR AR BT B A TN, 807 R s BN E SR Pl .
Py =Py +Pp +Pyr + Py (12)

MA(10) = (12) RATLAE TR A TR TR RS 25 0 T IO AR A VR TR TR T30
faj B, i EA B T A R E A R BRI AT P , R R T80 B AT
HFHI T HIRELEZ A TR P, XA S FAE LR 4 = MM LEL I TT ) Ppe/2 A —
MR G 5% 2 B A R0 S TR R = B4R K R
Ky =P/ Prc =KG,Gy X' Rip yiy2/ (47) " Ric Rie (13)
B (2) A (13) 45,
Ky =P/ Prc =KGJGjl)\2’Yl’Yz/(41T)2R§>c (14)
maN(14) ATLE H CRHE S TR, TSRS RS Bl TP s B loR &t 15 | & S R v
fi ST REM AR B RE B T IS BRI AL A e R BRI 7Rk T I K BBt 5 4 = 23k
HLERES -7 B L

4 PiEEERIT

R TR A TR A S, SCh BRI DL 2 S HOG K (14) AT 05 B, 2R (14) Sy,
oy, BLO. 5, EAHLA TR TV HOR 2 B SRR K B 10" (AR TR Ak ik, Mlak B Dl f
VBT 45 4 09 Ty 2 R A B /N, B — B8 F 107, S B (E B 10" ) | Roe BB Y8 L R 30 — 210 m,
210 =1 000 m, (24 Rpch 30 =210 m B, A9 55 2 R IT B RS T] B9 2% 2 IAAS Bl 28 0k 310800 7l S 4B T g Ao ]
Y Roe KT 210 m B K CHLHLEEIR ] ) o N B3, 5 em™ H13 em ™ p2 (14) (5 B EESS BLULIE 2



42 ZETRRRAAR(HARBEAR) 2011 4F:

A 3,
AL TV A A EOR 5 TR 2 (8 1T Pl R 25 M A S FE i 2 s ™ L
G=q/Q:Qx
K. G I REEIGRE Qi . Qu 43 B RLR B /K- AR B 7 ) L DA Ry AT (14 2 D) 23R I R 58 B 5 ¢ BRUMEL S Rl
25 000 —35 000,

ST R RL 2 Qr BL30°, Q) B 25°F1 ¢ HL 28 000 Al 3 2 454 LIt G, =37, X T RFRER, 0,
1 25°, 0, BL30°Fl ¢ BU32 000, Al3 2 4404 ) G, =43

HE 2 W RLE W e TR BRI KR 3 om 82 3.5 om, 185 5 = WA 5 204 e B A #kmi A9
] EL SR A IR TR TG S = T A TR RO TR R B B I 16 2% = LA 5 D R4 L i
Z LTS RS 5E T 96 4 2= B R ITIHA] o Lk 4 B T 52 SR ]

F I 3 AT RUE H, TEie T RO Bk IR 3 em 802 3. 5 om, 78 HLIGEER AL 3h BB a] 5L, SR A TR T
PIRETTH R n T2 A TR BT B R B T & = I S DRt m L R 2 LE RS, R4
THIERRZEARK K, = (Pu/P,) i, K, WEKTIER AL, X P, A28, Py WKJG,K, B Py W] L34
K

BIRALER B A IR T PR & 1 DR EICR T HE R BRSF A B, (L 7E 1 A U8 A & 405 B 5wl
TR S A B AR TR

700
600
500
1
_ 400
e
300
200
100
[1] 1 1 1 1 h s
210 300 400 500 gﬂﬂ 700 800 900 1000
Rpe e
B2 EA AR TR R A5 K3 A AR TR R A5 £
(YA JRIT ] (CHLHE IR LB )
Fig. 2 The times of the scatter area of chaff cloud Fig. 3 The times of the scatter area of chaff cloud
(the deploy time of chaff cloud) (the escape time of plane)
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An Effective Compound Jamming Method Based on Radiation on Chaff Cloud

LI Yang, WU Hua, WANG Hong — wei, CHENG Si - yi
( Engineering Institute, Air Force Engineering University, Xi’an 710038 ,China)

Abstract ;In order to solve the degeneracy of the jamming ability of chaff cloud, a compound jamming method is
proposed. The jamming process is as follows: The signal of enemy airborne fire control radar or air missiles seeker
is received by airborne electronic jamming equipment, and then the signal is irradiated on chaff cloud by airborne
complexity launching antenna. The jammed signal is reflected by chaff cloud, which will be received by enemy ra—
dar, forming a false target, and this false target is different from the false target formed by the irradiation on chaff
cloud of radar signal. The simulation results show that using this compound scheme the scatter area of chaff cloud
received by enemy is enlarged by even hundreds of times compared with the original one, enhances blanketed ratio.

So the spread time of chaff cloud is shortened and the feasibility of this method is validated. The comprehensive
jamming ability of aircraft is boosted by using the compound jamming method. Therefore, the method, to some ex—
tent, is of a stronger practical value.

Key words : compound jamming method ; radar echo; chaff cloud; simulation



