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A Study on Improvement of Aircraft Handling Quality for
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Abstract :
air-to-ground delivery of weapon modes.

Supersonic jet fighter aircraft have several different weapon loading configuration t> support air-to-air combat and
Especially, asymmetric loading configurations could result in decreased handling

qualities for the pilot maneuvering of the aircraft. The design of the T-50 lateral-directional roll axis control laws change from
beta-betadot feedback structure to simple roll rate feedback structure and gains such as F-15 in order to improve roll-off
phenomena during pitch maneuver in asymmetric loading configuration. Consequently, it is found that the improved control law
decreases the roll-off phenomenon in lateral axes during pitch maneuver, but initial roll response is very fast and wing
pitching moment is increased. In this paper, we propose the lateral control law blending between beta-betadot and simple roll
rate feedback system in order to decreases the roll-off phenomenon in lateral axes during pitch maneuver without degrading of

roll performance.

Keywords :

A AdEn Qe dre
2 2E%e P71 9
HalA sk A
Stk Ed, BIA 2
W ZZEXJ(controllability)2 12
gAE  Aorlzel elgt 797]’\ H] A o A]2E] (dlgltal
Fly-By-Wire flight control system)®] sjed-o H=Holr} u}
2}4 FBW (Fly-By-Wire) Bl3iA|ojx]2elo] H|F)Ao]H =]
(flight control law) AdA|+= Au]8d < G(flight envelop)oll A $-
ol A" F USEE 7)o FHE <A
4 2 248 Faske Aotk

ol g Ao MA= HEstd §F7]) RS o]&
3 M¥a)X(linear analysis)S S8 AA L=, ATLAS
(Aircraft Trim Linear and Simulation)E ©]-23} v]A3 6-2}
4% AEdold 9 HQSMHandling Quality Simulator)E ]
83 71 23S AFNE WAS AN Ao}y
2 ) A]le Baun. WAl ERe) Al Hes=
SFEUE oldh Be ) o B i) o
211 YA|eH1-4], &<l 3z-7(piloted aircraft)e] ZFEXTS
AuRoe dasheddarrds Fue gl o
A EHR WA AL Hd T whEl ZFAL
SIA HHe) wispAlo] ATHe Aol T Bx
ol

A, Syt A AEe T-50 Fwr)e] HEAEE

E
X N,

rkﬂ

/"ty]- ZEYS

=
REZ

* 2 12 2 Corresponding  Author)

=E%4 02005, 6. 7., AEEA 2006, 2. 14.
AFA, BYE . BFYFSRAAED
(rebocskim@koreaaero.co. kr/hwangbm(@koreaaero.co.kr)
ARFE . B2F {(karil67@yahoo.co.kr)

FLCS (Flight Control System), ATLAS (Aircraft Trim Linear and Simulation), FBW (Fly-By-Wire)

Feet Aa, vt FAAFENA B2 71T Al 2FAL
34| ere BTl B Aol A=A ol
gt AL AR A FRAENE AFYFE 9
g o 2T 2 LS Adshe 89o] Hrl oleig
FAHE 1237 98l 7129 7l2E AopaHel vny
Au|n@d&s ARTRE F-167 2o] g 224455 7
PrEE AR A8 2 HAPsE STk A8
2 HAPIA A, @57 BT Fig, 7Y, o|5oh
2 el 8= 1] FAFAC] MIL-F-8785C2} MIL-F-9490D
o FAE e A NFE WS, 93 7)E Al
AR &5 AAL -+ UJTH5] skANL BigAE
oM 7] E-&do] Wz, A 360° 275004 & 3
B A A 2FE AHZ Q3] U] 7F&3F] 57t
e FAlo] AETt

B ERAE T-50 7125 Aozl nlngz-n g
tae APTEY H BALE AVTRE HEHom
AegorR BT A BASE AN i, Alsh

e BANES MAshs ke AT

IL ®o{H = Mx

1. 712-dekE wHojHE
Fig. 12 T-50 7t2-9% AoHE =5 ek
G719 VfEET BEE EFe A2 dZ(coupling)F] o]

Qty. aHEE g7t #3843 (coordinated turn)S 8}7)
YexE o) Bad 99 7ET(yaw rate)7} WA E o]o}
mE EHEe] A5 Al 2o F&IEEE Huvt A
Hojof ). =2 A|o]HEd(control surface blending)
£ B3l dFU)t w@ A3 (coordinate tum)E ¢ A=F
7t2-aE-s BEAIF7] 93k AJoJo]S{ARI : Aileron
Rudder Interconnection)o} A7 =o} 1t}



714

I8 1 T-50 7h2=-0 3= Ao .
Fig. 1. T-50 lateral directional control law.
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Fig. 2 Aircraft loading configuration.
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Fig. 3. Pull up maneuver using between beta-betadot feedback and
simple roll rate feedback system in lateral axis.
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Fig. 4. 360° left roll maneiver using between beta-betadot
feedback and simple roll rate feedback system in lateral

axis.

£ LoFEF .
Table 1. Table of gain blending <kill.

Simple Roll Blendin Beta-betadot
Rate feedback ending feedback
Roll Cmd 5<FRoll <9
< F >
sy | TRO=B | g proni<s | FROI=P
Krl Blend Kr lend(Kr, Krl) Krl
Roll Rate 20< Ps <40
Ps < |20 Ps > |4
(deg/sec) SR o< ps<20 s = [40)
Kr2_Blend Kr Blend(Kr, Kr2) Kr2

Fron : Pilot roll command(lbs)

Ps : Roll rate(deg/sec)

Krl : Roll command gain(beta-betadot feedback system)

Kr2 : Roll rate feedback gain(bet:-betadot feedback system)

Kr : Roll command and Roll rate feedback gain (simple roll rate
feedback system)
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Fig. 5. T-50 lateral directional control law with gain blending.
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Fig. 8. 360° left roll maneuver using between simple roll rate
feedback system and blended roll system in lateral axis.
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