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Abstract: The directional axis flying qualities of low aspect-ratio combat flying wings were assessed in accor-
dance with MIL—STD—1797A, and the evaluation results indicate the following aspects. The stability and
damping of the low aspect-ratio flying wing is found to be poor due to the unusual configuration, and the
closed-loop dynamic response characteristics such as Dutch-roll mode and sideslip magnitude depend much more
on the flight control system. However, owing to the special aerodynamic configuration, the static trimming
characteristics cannot entirely meet the criterion for flying qualities. Most low aspect-ratio flying wings have
several redundant control surfaces, and the control allocation leads to the need to modify of some existing crite-
rions. In some cases, the control power requirements of flying wings are quite different from those of the con-
ventional-configuration fighters, which is a result of the disappearance of the vertical tail and rudders and the
appearance of innovative control effectors (ICE). In sum, those new flying quality characteristics must be con-
cerned in the design of flying wings’ configuration and flight system design and the enaction and implement of
flying quality criterions.
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Fig. 1 Flying wing with ICE configuration
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Table 1 Cases of calculation and simulation
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Fig. 3 Control variables’ response
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Table 2 Dutch-roll mode characteristics of ICE

(dend)min/ @ nd mi_n/
" ® Eimin % %R
(rad* s71) (rad+s™1)
Al 0.67 3.76 5.10 1
A2 0.64 3. 60 5.12 1
B1 0. 66 3.63 5. 00 1
B2 0.67 3.54 4. 80 1
C1 0. 66 5.42 8.27 1
C2 0.67 3.35 4. 99 1

FE 0 R SRR G FUE BT
Wi R TC | ICE By 6 7 45 1 6 A it 91 L
£=;Eai;2¢%ﬁTﬁéﬁm§%%i,
PR 7 5 R 0T S A 4T 900 75 1
S S H S R, L 0 P TR 2 R
25 L BT

N CH T RN T B S5
R ELARALBELJE 45 %/ , "€ LA b 0 TF 55 7 2

RS FRER 2D, H B AR WL 3 4
ZRESEEFEIQR T VIEREMATRR,

MRRERENRITFEH B ARG, 7€
BLAY IR LR 1 3l 7 2% e Pk TC¥E A RO L 45 1l 43 Bic
BRI AN A B B 8 T W B K Rt /N,
HR AT RE T B RALTC v R Hh IR BR S 5 B A Y
N, 3 T 5 35S AR G Y Ok L BE R R, o 4% 3 AT
M 2REESEFERNSH. A, BRI ES
PR ER SIOR A B, P 3P A 22 VRS 1 R M F
BE AR EA T ERA S KA
Pl A 35 (B H D 0 ER G R IT B

A, ICE IR E B E& WIEI s
2R G B T B DA R A B3R R AR 5 A
W, WA R R BOR G b A AL IS B ) R AR A
Ko AN, B2 50 518 % AR w5 o 80
0 VB % D 4% 25 A R BR BT, IR A Ol A B 1) AE
3R [5] 3 7 4 ORF AV it 0 7 2 T IR 4 R 4, MIIL—
STD—1797A 3 R Xt i A b BF [H] S 3R 7o i 1
REL A

2.2 EEWE

MIL—STD—1797A # &, X} Bt - FHLE K
S H L AT R KA, B I BB IR R
D) A5 1w AL B DAL 7= A 22 003, T 22 4 At 2
PR 7= A A 3 .
() XM FTHER 1 MER 2, K068 MALLE
£ 15°CEF X J7 1l e i 7)) 3% 4= 10° CHE % B 7)Y
v B PN B A0 3 7 B 1) Y A A A B 0 ) A 4k
PEEEA B RLHERR XTI KA A, W E R
7 1) f Ui £85I 28 T3 I 0] D G KT
XoF T H HL AL, 3 B 2 A Hh O A L B B
75 1) e 58 B e A A 5 R D SR AL A R
OB R R T REAR L. BT
BYEIUR W K ZHIEH G 5 5 DL 6 4
B, RN A S R ) (BB AL A
BB 2R AL, TR B A 5 o BL B T RATIRES Y
AFEREREZBHIXMRR . X TREM A
RKT5 1 fie U Fa 0 A B R N 0 B SR, R BRAE I 43
Be Y SR B, B WK AR AT B 0 N BT R ik
REC, BT B I Im AT R\ &
B T4 il 43 e AR B BB % S B 3l g AR A
B IH AT 45 380 40T 17 A6 B g 0 SE G OF O AR A
CYﬁ,B + Cy. + Crosin ¢ =0
CpB+Ci =0 } 3
Co+Coc =0



56

ZEMRAE /N L TR B R 1 R TR HL AR AR AT R RE 975

KA Cro M T+ R % 6 N B IR T A5 Cre s
Cie» G, 73 B 0 R YN T 7 A B U 7 TR 5% 1 48 A
KA S0 3 5 R 2K

Xt F 2 AE N A5 1 TE SR, B AL BT X

%%<mﬁmﬁ@mmm
oC,. _
8 C,y >0 €Y)

AL, T /N R 5RO H TR AT 1 R A TR E 8
Cop<<0, P ECH AW R ZIER .

X FIRAEN B 5 2 TESK @ 1 H o A AT
A, B AR ICE "W E # U3 B B9 AR\ 1 5
MEAEAELMELRH N/BHFSEGH
ALRHLAR S, B 38 53 AR 5 TR A R 4R
oI L2 B B R RN ST B TE R E R IR
TR R B9 38 5 P A PR A

3 MR TR I\ A i fin UL b S L

o {5 B 65 5 T A AT (R S R 0 e
P BT %  MIL—STD—1797A #L5E . % BB
VR B\ A 5 000 Y AR A R B R

(1) S/NGBR IR R A 18 S AR 6 T 2%
B 1 R 2, BN o TER R N
BR34BT B RE bure 5 50 R TE 23R 19
RS PERE B0 2 L 5 s 0 DU 707 22 YR 9 95 KO AT 52
W T B PR 7 ) 4 BT 0 BRI FEL 2 04

A 100% ¢ fiid %
151 % 30%E ik
® 10%fE i %

F B2

B,CE: 14

s;___J//r__\\y

A L N
0 -90 -180 -270 -360
Pp/(°%)

B4 U FR
Fig. 4 Magnitude limits of sideslip

) HRBrEREFRPESWAE, REFE
LR BEIRFE MBSO/ T 90°, Xt FF %
1 RS 2, bk AP R ME AR A 52Kk
2 R BR A 7E — 2 BT AL

— T S X TR [ 8/B] o fH T 2 RIRY
EERBTE R B, TR B R R E R 5 T
Xt FREI A 6/B] o A CHLBCRATIRES, fr =
Rx G EEAARBAE AL W E R R Ap/k

A RERD,

PLC2 15T T IB{E M 0.01 rad/s MR A
HRBERIES R, B 4 450 T /MR ER1E S
THME IR . B EE R, ERERET,
ICE dy T2 il 28 5t B4 % 48 P 38 7 T, L0038 R 37
TRIEAR S 5 i /2 1 it 23R 5 244 e T i % Y
R R Y/ N B 0 W B T 4 R G R i B B
B ) 5 BE B S T i % B K R — B, R
FREH B 2 RAT R,

4 DU R TR i i AU A R

Xt F IV 73R B BUAE—T7 A
id 3R 3 FFRBE R 90" XA, Fil A IE % A9 25 B 57
A HLBL AT LA S8 R A Bl A 45T

x3 MRBEER

Table 3 Required crosswind velocity
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Table 4 Yaw control of ICE during crosswind take-off and

landing
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Fig. 5 Contrast of roll and yaw control during cross-

wind take-off and landing
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Table 6 Yaw control power of ICE with one engine failure
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