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Abstract

Airworthiness certification is critical, in ensuring the flight safety of military aircraft for development tests
and production operations. The MIL-HDBK-516C, latest airworthiness certification document, handles the field
of flying qualities in Chapter 6 (flight technology), and refers to specific chapters of MIL-STD-1797B, which
is the specification document for developing military aircraft. Since the MIL-STD-1797B released in 2006 by
the U.S. Department of Defense is not disclosed to other countries, the Chapter 6 (flight technology) of
MIL-HDBK-516B Expanded, the former certification standards pursuant to flying qualities, has to be applied
to military aircraft being developed in the Republic of Korea. However the requirements of Chapter 6 of
MIL-HDBK-516B Expanded comprise unclear sentences, because of contents from various development
specifications. Also, clarification is needed in that the same requirements have to be verified in different
criteria. In this paper, the results of this study present an effective verification method, for acquiring the
airworthiness certification in field of flying qualities based on MIL-HDBK-516B Expanded.
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ME-HDEK-516
Wright Brothers First Flight B did ot C 2002
1903 v | MIL-HDEK-S168
R Expanded
. dam of digmally 7 2005
- i =
MIL-STD-1707 MIL-STD-1797A
(USAF) Reissued as MIL-
1587 HODBK-17974 -
Army Signal Corps Spec 488, 2000 -
First FQ Specification beingies 20018 MIL-HDBK-516C
1908 A ot cpaan 2004 2014
Ewting ncakeiCHA) JS56-2008
&
Py g 1908
ME-F-000 - MIL-5TD-17578
Backgrownd 2006
1975 2
CRINTID
REGUARTMENTS,
MrE
Years r L 4 Y
15910 1980 1990 2000 2010
Flaght Test Guide
ADS-330-PRF g
Refine rgmt's == __
ADS-33 And fest o e 58
Specification
1985 maneuver
1994, 1996 o
MIL-5TD Format i =
ADS-33C =
Gov and Industry ADS-33E-PRF = ==t
Review Cergo and Slug '
i 1989 Load HO
L H 83300 Reformat for 155G
V-22 Tilt Rotor a3 MIL Spee,
19B0°s early 2000

# MIL-HDBK-516C Chapter 6.1 refer to MIL-STD-19798 & ADS-33E-PRF
MIL-HDBK-516B Expanded refer to 155G decument

Fig. 1 A timeline of development specification and airworthiness certification for the fixed-wing aircraft[5]
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Table 164 X nle} o], MIL-HDBK-516B Table 2% AZF Aol Wid F7FHAA2=E
Expanded$} MIL-HDBK-516Cx ®Z9 7]& W (Low-Order Equivalent System, LOES) 5% 7]5&
o 9lo] HF23 zkelrt itk MIL-HDBK-516B+& HEJSEAAEE BojFal gt MIL-HDBK-516C
AEAS71EE 71€8ka DoDF WA A9 8 o Al MIL-STD-1797BS] 44 Wset W&
g AAne g@Hoz AT AT A EF 183t whHel  MIL-HDBK-516B  Expanded+
(standard)S A AeHA] @omw A&7} FREAS MIL-STD-1797A &A1 4% /Nt4S 23 <&

Table 2 Comparison for Longitudinal LOES Dynamics Criterion as a Airworthiness Certifications

Section Title/Criterion Standard MOC Ref. Doc
Verify that the
MIL-HDBK- design exhibits . L
6.1.3.3.a . ) a. Classical, safe, second-order response in pitch N/A N/A
516B safe vehicle flying
characteristics for:
The longitudinal vehicle response dynamics,
including flight control system nonlinearities and
higher-order dynamics or aerodynamic
nonlinearities, matched to an equivalent classical
2nd order system. The phugoid and short period
are generally separated by at least a factor of
10, which is adequate to consider them separately
for static stability. This assumption breaks down
at low and near-zero values of static stability L
h ¢ tional ai it with ext it Verification is by
. such as for conventional aircraft with extreme a
MIL-HDBK- Classical, safe, . . manned and
center of gravity locations and on most STOL
516B 6.1.3.3.1 second-order ) . ) o N unmanned N/A
L configurations. Another case is transonic “tuck’, . .
Expanded response in pitch . o simulation,
which occurs when a nose-down pitching moment .
L . . analysis and test
with increasing Mach number causes the phugoid
poles to split into two real roots, which may
become large. Nonlinearities or higher-order
dynamics that exist do not result in Level 2
flying qualities or any dangerous characteristics.
Adequacy of the response match between
equivalent and actual aircraft, or alternative
criteria, agreed upon by the contractor and the
procuring activity.
. . o Verification
The air vehicle meets the standards within the .
. methods include
following MIL-STD-1797 paragraphs: .
. - . analysis, test,
Verify that a. 5.2.2.1.1 Longitudinal lower-order equivalent .
L . . demonstration,
longitudinal system dynamics (see figure 22 for . .
) simulation, and
MIL-HDBK- lower-order guidance). i .
6.1.6.1.1 ) ) ) inspection of N/A
516C equivalent b. 5.2.2.1.1.1 Phugoid dynamics (see table XXVI
. . process,
system dynamics for guidance). .
. . requirements,
are safe c. 5.2.2.1.1.2 Short-period dynamics (see table .
. design, test, and
XXVII and figures 28 through 31 for . .
. configuration
guidance). .
documentation

¥ LOES : Low-Order Equivalent System, MOC : Method of Compliance
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=
el
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A IS SafoF stH, A=A 7+
= WSekA Retridk v Sbdel] EAl7E fiokd

& £°], MIL-STD-
Aelstar ds=tl, CHR
(Cooper Harper Rating) #77}A1& W8] <txlo] n%
B HAEa
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Ao A+ MIL-HDBK-516B Expanded 42
6%01]*1 g e e AEd J4ss fld
EEHQA Weks AL ok

oA AN BEE dT W oe
2ok v Rof 7IF VEES A o AnE
8l maAA ool FREE VEel e ek v e
B ZHztel digk AejE FdstaL, VEE A THL
2 899 E 9% &S ngsiA seaes o
vow wRE JHEaedERE AFE ASHyel 9l
ds Aas FHst] FAA dS5AYS vhdgt

7= & T SF(crosswind), % To=E
Qg weH(disturbance)? F2 el A Z <t H]
gJo] 7tFdloF Stk Table 32 JSSG-2001 %
MIL-STD-1797A¢ el 7]
HolFEo, o7 AEH=

A8l (atmosphere
°F7k(light),
(moderate) @ Al Z(severe) ©AIZ TEHT. 74

states)= ESpn

HE 282 dAH3E =3Fo] 0 knotsolA 10 knots,
e T1, A4S =39 11 knots oA 30 knots,
Azt Z3Fo] 31 knotsollA 45 knots, &L T3
Table 3 Definition of Atmosphere States
Cr ind 71l
oSS Disturbance Remark
(knots)
Clam to 0-10 T1 Common
Light (Light) Atmosphere
Light to T2
11-30
Moderate 3 (Moderate) ) (#2]
Viod 3 Disturbance "
oderate to
31-45
Severe (Severe)
TEFe ASAT AUQ ILE 20001 oSl Ag
MIL-STD-1797A, Table 6.6.6-1
Tl 927 5% 2% 27 WA 7Y 9% 71E 49
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FEow  FHstal gk 047]*1 Ao FEE TS o BE dFe. FF] FAF EE AE A
MIL-STD-1797A°] Aol¥ 7|F& werh. 18 5 go] Agtow <dste] HIgHo] Astd = Ae FE
F 3% 2000ft olsfollAwk A -gaf dukA o= 7 & 7wtez Sgn g ol oldF FEo] 107
b= 337l FaArr aqste S3EH mgte] 7 9-ol= A el 1 (Failure state ), 107
(crosswind landing) el digt 8FE=2 HEAF nnte] Fgole A3 BH 2 29t o
7eE AT g #dg71e v A28, AN, 757 59 o
T3} o] AT wobd ZAdFgER % HIPA
3.2. H|&M =F He Asl ggo] 107" olstetd A Ay 112 HL3tt

Table 404 ®E upe} o] m)aA
el 37 el o g2 J8Hd. ¢

3.3. T U0l ug HFASIIE =27

SR
ol 7] ArEjelAe vlAAPL egusded Yo MIL-HDBK-516B Expanded #41¢] 6% MIL-
2z 1, Aenggdd YoHs £ 2001, girud STD-1797A, JSSG-2001/2008 &2 #2434 AF #
g E AAA WY FEe A7 5 29 30 A% FY AF EFOE A8sw vk wek 7
2 197 AsE F&FTh 71N, A ngy - FAd= wd AT 7IEol JAEH= AT '
F& Fug 99 AP oz BE Rl =R th 2l A T g dojA AMde] AEAA
BoE A gpoE oy we uE AN £3  st=del AAe AgAA oot wEsA ge v
e Ao oYl weld r)nd el e u ol At webA 67l HlAY ToF F, PT WAl
e ANz ARUCEE H8d 2FA WS Ba AR JIFEES 2F3 FomM H% madow
Table 4 Definition of Flying Quality Level depend on the States of the Aircraft
Aircraft States
Normal States'™ " Failure States
OFE SFE 13 n
Light Quantitative Level 1 Level 2 Level 2 Level 3
to Calm Qualitative Satisfactory Acceptable Acceptable Acceptable
Moderate to Quantitative Level 1 Level 2 Level 2 Level 3
Atmos. ; N
Light Qualitative Acceptable[ 1l Controllable Acceptable Controllable
States
Severe to | Quantitative N/A N/A N/A N/A
Moderate Qualitative Controllable™ ! Recoverable”! Controllable!™ Recoverable' !
Test Stages Initial AW Type Certification All

FU a4 vy 7128 s} 28 - v (satisfactory) : 5% 1,
ﬂMJLd* FEE Bolur] da F28l 2 A < A F &’l—%
" For flight in the Operational Flight Envelope: Probability of encountering degraded Levels of flying qualities due to failure(s)
< 107 per flight

4 Ror flight in the Operational Flight Envelope: Probability of encountering degraded Levels of flying qualities due to failure(s)

& 7Fs(acceptable) : & 2, Ao} 7bs(controllable) @ & 3

< 10" per flight, and For flight in the Service Flight Envelope: Probability of encountering degraded Levels of flying
qualities due to failure(s) < 107 per flight

75) Control can be maintained long enough to fly out of the disturbance. All Flight Phases can be terminated safely, and a
waveoff or go-around can be accomplished.
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Table 5 Categories of Representative Flying Table 6 Compliance Method of Trim System
Qualities Criteria of Section 6.1 in Capability
MIL-HDBK-516B Expanded
MOC Compliance Method
Categories Related 6.1 Section @ Use primary control surface
Trim System Capability | 6.1.1.1.6, 6.1.1.1.7, 6.1.1.1.10 @ Limited trim authority within half of control stick)

@ Implement integrator control concept

Prevent Over-Rotation 6.1.1.1.4, 6.1.1.1.6 [ . . . .
@ Auto pitch trim centering on the ground operation
Transient Response 6.1.2.1, 6'1'?'2* _6'1'1'1'9' ® Manual trim disconnect
6.1.3.2.5 ® Redundant trim control system
6.1.3.2, 6.1.1.1.12, 6.1.3.3.1, A |@ Trim plot to maintain level flight on asym. loading
Flying Qualities 6.1.3.3.2, 6.1.3.10, 6.1.6.1,

@ Evaluate of control stick authority for various

6.1.5.1 maneuvers with initial trim conditions
PIO/LCO 6.1.3.5, 6.1.3.3.3, 6.1.3.2.5 - Dive & Recovery with SB, LG transient
N ) 6.1.3.5.1, 6.1.3.10, 6.2.4.7, @ Evaluate of oversensitivity, precision and authority
Stability Margin 6.2.2.18. 6.2.2.23 for using of trim system for various maneuvers
- GT - Pilot comment sheet
. 6.1.3.8, 6.1.1.1.6, 6.1.3.4, . . . .
Hinge Moment C - Landing, dive, level acceleration/deceleration
6.1.3.9.6, 6.2.2.5 @ Evaluate of flight safety and controllability with
Effect of FLCS Limiter 6.1.3.5, 6,1.1.1.10 mis-trim condition for maneuvers
6.1.5.6, 6.1.5.7, 6.1.5.8, - Take-off and abort
Failure 6.1.5.9, 6.1.5.10, 6.1.6.2,  Maximum right 360° roll for left-side sustain turn.
611110 o EA, EdEEe 230 Ad 99 oy o
Fhi?ftcngS;gI{an’ 6.1.6.3, 6.1.6.4 50% olfe] Agtow MAste] EY uF 3 FE
: A% A A zEPoR FE MPGAL BYIE
Test Environment 6.1.8
= gk A, 4R EdAsE A 4edte
e 92 4 vk MIL-HDBK-516B X o
A 7lE ol 27 EREES Aok ok YA,
Expanded 6.17% H|&7|EolA nlgAdz fadw i . ) .
_ _ dE7] ol WAE A% WA AFT|E EHAL
& AW Table 59F Zo] 11709 FHoz 2 e et o i
= ay go] &S FA FEF AAFoF vk vAlA, E
o YA xge] Agon A vy dd w2 S
. tUgor EYAIAES dAsi, 2FAke] Adgoew
3.4, £RY2E AF uY o amon e o ololer s o
Ede gAGoR AT = glolel @k wpxue
341 E%Alﬁﬁl %E_'d A} = 3= AR E gl Qo o)
= X] ooﬂ/\i O]rf =T /\]oﬂ E}\“i:"]_ — " /‘]'o——i i
G7ls A g 2 g el 284 £E T g g e wgs) A8 54 £ ol
G AAE 9 ERAILES ATttt FER1FelA NAZ EAL “zero” 3 b= AA2 ALt}
T ERAsnes B97E fRMdes fAE AN 23 BAE FR dFPEe ted 2
Ve FET oH, =T EFALES &3 o RA, EY fAon 2EA} 2EHS ALLEA
e AEE AeE, ERAsEe addE dAE gomy edsuwe Hgon FENAE §AT
IR ed st sleh Table 68 HRATE A & gen goran. 24, 27 =39RL fA50
FEEAage A s welw SRR 1E Aol 2FAY 2F PRE Au F
FE7EE dFs] A8 AFF FEU1e E™ TN 7A] G Ae 7)o 227 WEow 7)Ed
] A o 1o L= ]
Al 2=' AAol = thed 22 AlgEe] aEEo] 9l 2 Q=0 e H el AA, )% Fo] ETA
% =2 > ZH O o]laF
oh U MmS] AR e T £EUE elBd g xgo) Aol ARG AEH] §BIF ol
1 2. X Al S ZE L= =
ERASRE AAsRR FHETen /) EWAS 510 gres A Ae g2 A5 dme
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Method of Over-Rotation
MIL pwr. take-off

Compliance Method

Prevention
initial pitch angular acceleration

- NGU (Nose Gear Unstick)

(D Feed-forward in longitudinal axis to enhance the
maneuvers

(D Evaluate the handling qualities for following
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MOC

Down Turn), WUT(Wind Up Turn)
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Table 8 Compliance Method of Transient Response Table 9 Compliance Method of Flying Qualities
MOC Compliance Method MOC Compliance Method
. . . . SAS (Stability A tation Syst i Itipl
@ Transient-free switch design for Landing Gear ® (Stability Augmenta 1.on ystem) using multiple
(1/G) transient feedbacks (on and off-axis)
. . [ |@ CAS (Control Augmentation System) based on
[ |®@ Rate Limiter design in actuator command path o .
. . . mission-oriented response type
@ Control gain scheduling in all flight envelope . .
. . . . @ Implement Inertial Coupling control
@ Fault detection and isolation
. @ LOES (Low-Order Equivalent System) based on
@ Evaluate 9f transmnF response for mode change frequency-domain linear analysis
- CAT switch, autopilot - Short-period mode damping and frequency
@ Evaluate of transient response for configuration A - Dutch-roll mode damping and frequency
change _ . - Spiral stability, roll mode time constant
' LG,'Aerlal refu(?hng door . - Minimum coupled roll-spiral oscillation
. Rapld deceleration (LEF/TEF scheduling) (ie. lateral phugoid in Category B and C)
@ Verify the unsafe steep gain change ©@ Open-loop time response
- SDT (Slow Down Turn), WUT (Wind Up Turn), . . .. .
GT Dive ow own turn e Lp ot (D Handling Qualities (HQ) evaluation in Handling
. . . . Qualities Simulator (HQS)
@ Transient for failure components isolation by - MIL/AB take-off ;
evaluated Failure Mode and Effects Test (FMET) axeno ca.p are . .
. . . GT - Normal, offset landing, crosswind landing
® Verify the safe flight and controllable in case of . . .
. . - Smooth/aggressive attitude capture (pitch, roll)
reconfiguration control . K . . .
. . - Air—to-air tracking, air-to-ground, formation,
- Fail injection for max. roll, and offset correction . X X . .
. aerial refueling (optional in Initial AW)
for landing
- Handling qualities evaluation for RTB and landing
FUCAT: Category, FHEAMA A h2 Aojo]5 T2
2 oAWMAe QY Fael W@ x2FAe x2F P9
E3d Tl 2F gHEHel dE AT Agole (pilot workload) HLEE H7lste= kol AUl
52 olvle] HESH J1ES ALV BA, dE  FEle may £ 12 Sus] 98 g Aol
3 de HEse FASode HEE G AY ¥ =Wl (multi-variable feedback) ZAAE Z &3 Ao
(Failure, Mode and Effect Test, FMET)°o. 2 ZA3}o] WS AHesitl, gzl dF X 7|5k 83
A= FAAEFS AYgcte BAQGodA TS BEV] & (mission-oriented response type)S A -83fo] <%
9s gGrisith mpRRe R Vs F 9d F x2Fd of we} "PHT FTAHTE P d=2H,
715 Aoy tZ|AR Ve A A4S RS Category A YFol:= wE 337 o dA48 9
ATS Frigth Adgto R Qe Y FAEAE A A =2 244 % Category C dFol= AF5HE 3
A 71ss AlgA ] AEEHA] Rate 9d 2FW Aol FLe 7 AoE g AAGEE SHAE
e di7IX=5GA A Aol 7R 73S 9 F S A3} o)} o], AN S| EEANA Qe
aghe] vt RS 98] HES AP A7H Hlggd FEg n#s AAd gFUHS Table 9¢
S AAdeted, a7ls Fold #AF S Offset 2.
Correction Al 2%S FYste] 2EA7F 5718 o AL BastsE 7S ARE 2 A4 Frpy
o APJA7NA gan AT ¢ Jd=X et A g Wol Qlv}. A Hrie S7HA A 2=} (Low-Order
ol Al Algtd 715 AL UlelA <t A 5T 4 9l Equivalent System, LOES)®] F3} <9 334
=X & Hriet), o], 71X A E 2AH oAM= (linear analysis)® ©57] R, HX & T 7H3H|
234 B7hE we F Ak W Fshe, ssteld gH, B RS ANS ¥ B3
AAE 2uteld F 7FEo] vk 2 7bd, A
3.4.4. H|HAM gy 5o 2T g dig JNF=(open-loop) &
H gL EH oz sl Ft= T EXO  H7t sl 2% 4ol AAE Fo 4E5EE S
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Fol 1 LHFE oo oW Hgigo] 7 15 v Table 10 Compliance Method of PIO/LCO
=3} AerA 7)E 71%3 AAAD Fr= AA7F -
Stk A vl 7 844 W7k A MOC Compliance Method

=1 5 = s = =
AlEHCIHS HQS &8 M 2FAE Haste] #% @ Verify the no exist LCO (Limit Cycle Oscillation)
2 (closed-loop) 7]1&<S E3 WA =& H7I3H @ Verify the no exist unbounded oscillation (good

- damping and stability margin)

colwl, kel 2FAY FEAQ AR shuE F
ool %7k EAkel T 7F 7k 5 A @ Verify PIO based on most reliable guideline (No
gormzg 2o FEAVE e AFA A HILE requirement)

ARy} lgEm Zrpdol @ Mo zEAe] Brf - Equivalent time delay

- Gibson phase rate at crossover frequency
- Attitude bandwidth

- T @ Handling Qualities (HQ) evaluation in HQS
A F4, #Agu] gy FEEFF So] At Yt - MIL/AB take-off capture
5 - GT | - Normal, offset landing, crosswind landing
(e}

- Aggressive attitude capture (pitch, roll)

2% 494 wRAIAL o AFT A7 T3 )
o7 IALHel v YA FFS FH) . Aerial refueling (optional in Initial AW)

3.4.4.1. Lubxel of7| MefollMel HIYY PIO) ZFAte 8717 Aol 387 5 T
dnkAel oj7] AEl: Table 3914 AlA g nfe} 7 ZA 7= Ao olgls EAL Hgekdel At o
o] =% OknotsollA 10knots ©o]&}ol <Fzre] ek S Ay, gz ZEALY Eo] 9 AEow
(light turbulence) “JHIE <Jw|sic}, ojw], ZHF2 3719 A 7+ (low damping) SACE 2EF9 I
2000ft o]ale] e A&t} Table 464 H= 717F S7ksto] @bt AY, =FW 4 (freeplay) &
ukel grol, ozlgk ti7] el e F&RBdYg W o] gdoloz Aty FIAVE FrHom FEdE
M= vl ¢ 2, AE8Hg3dY oA vaA LCO(Limit Cycle Oscillation)”}
T 25 WS oF g PIO%t LCOTFE 4538t 3lX/%7F= Table 10
v} ol A 4 vl LCOS HAZAL 3 Al
3.4.42. ti7] met aEfolMel v A 7HAl Z7do] BF ZEFA ok st Aow d#A Ut

717 AREe =R

2ol o
ARRES Ael gl oA

"
o
£
~
K
0
o
k)
0
&l
ot
ol

Table 3°4 HE vle}

& FEol weh A A4 dAR FEe 53 ol 283k 3l E HA %
g Fe7le e =E st HAd SFS 4T TH FA0] 54 gk olFow AT wf 2 #
ATl A3t =, i F7e FF AF 9ol th. MIL-STD-1797A¢l= LCOS &S U¥HAQl H]
20knotse} gHaol Aol FF = 20knotsE U FF FPAol= £0.05g, sFFf+ FAdA= £0.02¢
S A3t 4= Y} Table 4914 Hi= Hpep o], o] olle] 71ES A A=, HlAE 6AF% AE
gk wgk el A= v g0 AsHE 585k gold B4 2FW A& BdPste] AFH FA
Fgulg g oA A tfr] wh GefelA s v E o] LCOFES 2= AIAS Frtske oA 45
A eE 2, AR AHdAE v FF 38 0 & ok APVIEAAME FF HGAFAA 919
sjof grh. e Agulgd oA Ade 7] BFA FAE A Hepres BAsE LCO7E
Ak A= w3, AAE A= vl A N Fdl BalE 4 Fod ¥va o
o] ME & A4 ¢ FgF7|E hHEA tirlud Alstal A7) stk 2F fd¥ol gl dEielA Algh
Aol tf7]7F kg A q7A] 3 HAIZ S qde]of H2 e A27]9 AEe vl o] 5 7Ha
Fid= 5420 A9l 2Astnr, A G 4 7ES
S e ko] The At et e FevlE 1He] o

3.4.5. ZEAN-REI|FFES/HEFI|ES FE oyl ¢tg3dt Hrh mAEto g, PIOE YT
ZFA} FE27]47 %5 (Pilot-Induced Oscillation, v AgE =234 #7F 71ee® PIO sH& Bt
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Sk 7], 5
Capture(Pitch/Roll), ©]-&5
A, AE A HIE

=)
AN B AFH 1E2S

gxEAH 75O EE Aggressive Attitude
Ao, 28 7t

59l

o]
N7 2 A7 o=

[7].

=
A 5 9
3.4.6. 2HY ofR

DL R ERECER-ESE

2 A" AR AN, F57], fguny 5

4
LS
2

oA mdlgos =gl EAst=d, ol vl
g ERb ofyet wEbAAA R JFS = F 3

upebA] vl A A A Aol tiA st A
< AT F UEF e ARE JHACF g} o &
zEstel  SAE94900A EACAE -G AF
(stability margins) 71 AAlSL Avk[12]. 8

g ol °l5 ol+r(gain margin)®t 914 ol--(phase
margin)®= TAEW 7] A, v el w7
S 9y A& dE 5o, &8vPF Aol A
BREY A= o5 of £6dB, 9 off £45°
Azt 6dB, 45°01%h)S AAska ok 2@a
A3 Aol s ARFA JIES AASH A

of

WAL S o, o5

=z O

AA

vl lH[13].
(sensitivity analysis)S 33
AFE A 71FNA 50% ©lde

frt
N
[
>
N
¥

o]
b
tH14). 3 Ao dH Aojol5e AHat T2
Aol *PA AFE ZIAA ALTE + = Wete

A5,
YA ol frel YFE

= 7bsstth 12k Fx2AE
ENR U hin=

Table 116141 AAE WH o
T4 o]sloll Ao o5

T 20rad/s(F 3Hz)ol o] o

Table 11 Compliance Method of Stability Margins

MOC Compliance Method

@ Stability margin analysis in low frequency band
- Gain margin, phase margin

A

@ Structural Coupling Test in high frequency band
(1" and 2"
- Gain margin

GT

structural frequency)

ol gk vggo] Astd & Aok FEU] T A
Y5 uea] 2 o, 6dB, 45°71500A 50% o]ie] <t
84 A dae v s TS vAA Ee
o aga 1A FE2IAE FIF o] o5 of=
3719 FZAFAE(Structural Coupling Test,
SCToz%E Yd=Hr}

3.4.7. BIX|RHE 5%

ME a7l vgded HelM= dF HEg T
=W AARUEE FF7|e] FRAG Hd o
olof st 2FWY FE7e AU AARUNEE Sk
g 4= glojof dr} IARWMEE EFAPORE AE

war Aol doleHlel Az ey Hrh. Table

129} o] 4| AlEdold & 7wtem 2F<t

84 2 st BACA H3 Foll F = 7s
]

Table 12 Compliance Method of Hinge Moment

Capabilities

MOC Compliance Method

(@ Hinge moment effects across the all flight envelope
[ are modeled in simulation database
- Wind tunnel pressure and strain gauge data

@ Evaluate of actuator hinge moment capabilities by
"worst-case" maneuvers in S&C and Load aspect

3.4.8. HIAHO A7 Het
Z%2}9] Carefree 715S A2 27|92
I FRA} =TS WAy 95 w

bE2E AR, eATbE R R AR, A

T
\:qo

% = =1
S5 AW, oy 9y A7) 52 AAG Qus
o2 WEI AW AFFE Wen ol e Hgu)
Pgefelet Aolstn B mAGgl e mAy £
o AskE sgHTh Akt A@slA washs
gego] 2EALe 7)Fol g v welth
gl ol se] magy FEe Table 1348 T3
G ool ARl HQS BANA 2EA} olal
= 234 ke Qe
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Table 13 Compliance Method of Flight Control Table 14 Compliance Method of Flying Qualities
Limiter Function in Failures
MOC Compliance Method MOC Compliance Method
@ Design flight control limiter to achieve care-free @ Fault Detection and Isolation
handling qualities and secure structural limit I @ Control surface reconfiguration in single control
I - Angle-of-Attack (AoA)-G limiter surface failure
- Roll rate Command Limiter (RCL) @ Stand-by gain design in Air-Data System failure
- Rudder fader (@ Evaluate of transient response in case of channel
A @ Evaluate of flying qualities in Service Flight failure
Envelope (SFE) @ Controllable and no departure prone in case of
@ Handling Qualities (HQ) evaluation in SFE GT fault injection for maximum roll maneuver and
GT

offset correction in landing phase
@ Handling Qualities (HQ) evaluation for Return to
Base (RTB) with limited maneuver and landing

- Attitude capture (pitch, roll)

7] gRRe PAE = A xEle] Adte] oA 1A AdS A A Vs Mels =3P
o] )8 otdS wAsr] 98 thE3shHredundant) 715 bdEAl AEAI717] 9% Ha V]soR HAAs)
A NEe Aesta AEe gAet Aeler] A% A Z1E Hel WAl ehdshs sAeld =%
715S AAs. dE o], T-502 A A =8 4 F7EE dFstelof gt
I AA 5o tiiEoe] FAEo] 3FoRE AAST.

H|SHA|&E Z=H
w13 A ag et gy Aapwy 5410 SIBAE 28
s etk e g7 el HEE L o EaRdes mends 9w 9999 A9
A 23w @ @3 grlARAsdairdaa 0w AEEREEL oS Aain FelH &
system)®] thE mgem A oyl Ame @ ¢ 8 AT M VBN AL AT FTICCEight Test

o = =) =

/é]_oﬂ EH%H}\_l H] 6§ ?_Zd_% E%}ﬁ}ﬂ %EH H] 5EZ1101%5_(} COI’Itll’anthl’l Crlterla) EH] OHO]:??}E]'.
& Hro AQAFA A o](reconfiguration contro)E A
Agh @9, Al HE 37 &4 Bge wegsn 34101 HIBAEAR
A gn AAske AL FElel A e dEs EEHAS LT 2TAHE R 2T AR S
A N7 T G Ao BrtE Z7A2 4 Qi) 3 goed R gAY ALt HGAoEH NS

A3 WAl )8 7raelZ 25 HQS 3HA A 3t H])8)-$-83 2 13 (Operational Flight Program,
ZFA H7ME &3] Table 149 #Zo] Al 7Fx] #3
A =l A, tE QoA dte A 1F Table 15 Compliance Method of Flight Test Plan
& Fstn A7 A 2 A el B A and Operational Limit
o] 9ol TV HHe dFqFS vAA FeEAE MOC Compliance Method
Bk, EA4, 7% = v FAAE e A AHE @ Prepare envelope expansion flight test plan as a

- - b - - OFP update and release
o] Aslo g I 7|5S dAs] £AFy AYFA =
o 49 A s |l dstar 8 A @ Prepare AEOL (Aircraft/Engine Operational Limit)
o2 X3 Feo 2FAE 37 Aojrbssta 4 ® Prepare FTCC (Flight Test Continuation Criteria)
Py P 4x 8 g 3 9o A=) HrE 93 -+ SOT(Safety Of Test) parameters
_ [ . SOF(Safety Of Flight) parameters

T4 o I 22 ol JEOo 3 °o =
dEder aufd + 9= 7ls Ad 360 7] - Common criteria : air-data quality, hinge moment,
T3 ZH Ao A offset correction 7] 0|t} whA control margin, CG
oz A AololA AH sEoz sx 7 . HQ level : CIIR. #5. or greater, PIO #3 or' greatuer

. i} B ) , System level criteria : workload, system integrity,
& BAsn A5 Aol 2E4E BHAT o, system performance
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OFP) Hj| 32 AE )5l EMD(End of
Manufacturing Development) 717+ o] A& %21 H]
YA AES gt

w
N
=
N
ok
;
\J
=
2
2
Fo
oo
2
o

Aol dermz Fg7ier A & AFHAEOL,
Aircraft/Engine Operation Limitation)< &

. 53], u &1 N Al AEA A8" 74
F3 Alz=go] disire B sk e A
< 3}

FFonn N PLHE Bt & AT g

3.4.10.3. Flight Test Continuation Criteria
I vGAE Fod AEHA HPARE K
3 AJA Y #E v AT MY A =FE H

AME s Fesit. o7]d=, SOF(Safety of
Flight)/SOT(Safety of Test) wtebn|g 2 thkst &
Ao thek A7l vk SOF/SOT dHahulEE v
/M YA g WEA] RUEE sof dhi= ety
HZ, SAAA AAztog gt SOF shejn] g
E A g Fol AT F gl Agoles D v
ANPE St AR A AY ol F Hole H

T 9es AAY F olvh SOFTEtvE o=
Z5 T2/ SOTIEEHE FAHA AAzte=z
A Xatd s Wt AES FAT F AR

2
WYl Hrk Qi Aol ASH o wBA el 7}

H A HE Ao Fofste A Yoleh xFALS
dow AyPHt. agu 7 A5 dAYol:
F719 F8 598 A, AR AE8E TAE
o] B3t s vl T4 54& 24t
HIAIE Sl 2491 vA o] ThsdAE AA

=
=
At oleld ARe aszi drgRAsDY 4

ON

1o,

rr
oot

SIAEHE, Ao o, Xcg, Yeg, ¥ FF,
TAY 2% B, Alzw 7A4 L A" A
P I R eI

Table 16 Compliance Method of Test Environment

Reliability

MOC Compliance Method

@ Prepare the simulation database from wind-tunnel
test
- Aerodynamic, mass properties, hinge moment,
propulsion
@ Prepare subsystem models and verification
@ Prepare real-time pilot evaluation environment and
verification by checkrun simulation
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