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Abstract: The W-shaped tailless aircraft has not stabilizer and vertical tail, and it is based on the design of for-
ward-swept wing and the integrated design of blended wing-fuselage. Because of the change of configuration,
the radar cross section of this aircraft decreases greatly, and the structural weight lightens. This aircraft also
has advantages of high aerodynamic efficiency in subsonic velocity, and high control efficiency of lateral-direc-
tional control surfaces. According to the characteristics of this configuration, firstly, the innovative control-
surfaces are designed which fit this special configuration, and the control principles are also researched. Then,
the special longitudinal and lateral-directional stability characteristics of this aircraft are computed and ana-
lyzed. This aircraft’s longitudinal damping is unsatisfactory, and its long period and short period mode’s fly-
ing quality just satisfies second and third class respectively. It has lateral-directional static instability, and also
dynamic instability. But this aircraft’s dutch roll mode is stable, and the possible physical reason is analyzed.
Finally, the influences on the lateral-directional stability boundary caused by the lateral-directional static stabil-
ity derivations which are different from the conventional aircraft’s are researched in detail. The research meth-
ods and results have important reference meaning in the new configuration aircraft’s preliminary design.

Key words: forward-swept wing; tailless aircraft; innovative control-surface; control principle; stability char-

acteristics
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Fig. 2 Aerodynamic characteristics of W-shaped tailless
aircraft(Ma=0. 8, H=12 km)
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Fig. 3 Control surfaces of W-shaped tailless aircraft
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Fig. 4 Definition of deflection

T 2T 1 e 7™ A= B4 i AT 42 il ) S S AR R B
W AR AT AR Ak, LT F1 A ) R AR B 1R
FEME/IN 5 /AT I DY B R R R, I 3T
1) fE R A S5 BB R A, X — 4R A\ TR & ) T KR 5%
R A AT B AR, I B2 CRBE S REN
UL BR T HEAT ARG Z 51, 78 2 B 3 e A
[7 P 1 W 0 D 3 A5

(2) A

R THI AL R T BE g 7 1 g, 7 A A
R ALEE AR A 3OS TF R T 1 AR AR R 4 P
4 s .

ARG P/ T BA R AHRHN
R, AL ARRE, HBRARRLHET
WD i A TN L B T R A 3R 2 R AR B R
oM, B 2R R R I, T R 3 R
AT BRI O B R E L HE . 55 4h, # A T TEHL
B b T 48 222 T RE WAL B B AR R G

2.3 fwinEHHE

HWHLIT T AR TS BN . Ty 1 e i i 2
R E S o3 A A2 2, S TR T R
Ak B4 AU A 77 A A g T 7 A i 45 A D

TF 2407 1 g A A T [R)J& T B 7 8 40 1
FAFESE T _E A9 < 3 1 AT 43 il S 0 g A0 BE g AR
gy HmEARAL SRR A 5 R .

B S i A A R S A

Fig. 5 Principle of yawing moment initiation
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Fig. 6 Static stability curve of W-shaped tailless aircraft
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Fig. 7 Response curves of angle of attack and pitch rate
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Fig. 8 Response curves of velocity and pitching angle
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