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1. SCOPE

1.1 PURPOSE

This specification contains the demonstration requirements of the high angle of attack (AOA)
flight characteristics of piloted airplanes. Typical demonsntion objectives sub@t to this
specification are the verification of serviee and permissible flight limits, evaluation of natural and
artificial stall and Ioss-of-control warning, evaluation of flight control system functions inchding
AOA limiting and departure prevention devices, and determination of out-of-control characteristics
and recovery techniques. A build-up approach to high AOA flight tez using analysis, simulation,
and flight test validation, is mandatory to detcxminc compliance with the design m@rernents and
obtain suitable information fm the Flight Manual. Flight test demonstration requirements are a
function of airplane Class and specific direction fkomthe procuring activity. R4xistance to departure
fmm controlled flight and prevention of departures are given the same attention as that dinxted
toward reeovery from post-departure gyrations (PDG), deep stalls, and spins. The Backup
Inf~tion and Usex Guide to this Specifka tion elabom.es the experience and test and analysis
tCChIIiqUtXwhich SUP= the fOllOWiiIgqUifCIXEntS.

Beneficial comments (recommendations, additions, deletions), and any pertinent data which
may be of use in improving this document should be addressed to:

Office of the Chief Engineer
6510 Test Wing/DO
EdWiiI’dSAFB, CA 93523-5000

Use the self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or comment by letter.

AMSC NJA FSC 1510

DISTRIBUTION STATEMENT A: Approved for public release; distribution unlimited.
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1.2 CLASSIFICATION

An airplane is placed in a Ciass as specifkd in MlL-ST’D-1797 (6.2.1 [b]). When operational
missions and &sign capabilities so indicate, an airphme of one Class may be required by the
procuring activity to meet selected demonstration nx@mnents ordinarily s@fied for airplanes of
another Class. Generally, the most stringent demonstration mquimments apply whencveran airplane
fails to come clearly within one of two possible Classes.

2. APPLICABLE DOCUMENTS

2.1 GOVERNMENT DOCUMENTS

2.1.1 Specifkation~ Standar @ and Handbook The following specifications, standads,
and handbooks form a part of this specification to the extent specifmd herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the Department of
Defense Index of Specifications and Standuds (DoDXSS)and supplement thereto, cited in the
solicitation.

SPECIFICATIONS

?WW!IY

ML-F-87242 Flight Gntxd Systems, &merad S@Ication for

STANDARDS

M

MIIATD-1797 Flying Qualities of Piloted Akraft

(LJnless otherwise indic~ copies of federal and military spedfkations, standards, and
handbooks am available h the Naval Publications and Forms Center, (A’ITN: NPOXX), 5801
Tabor Avenue, Philadelph@ PA 19120-5099.)

202ORDER OF PRECEDENCE

In the event of a confiict between the text of this specification and the references cited herein,
the text of this specification shall take precedence. Nothing in this specification, however, shall
supersede applicable laws and regulations unless a spxific exemption has been obtained.

3. REQ~EMENTS

3.1 APPLICATION ‘

Unless othenvise specified, the high
accordance with the provisions contained
cruise or maneuver within the sensible

—

AOA flight characteristics shall be demonstrated in
herein. Manned airplanes requiring lifting surfaces to
atmosphere shall be tested in accordance with this
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specification. Aerospace vehicles whose mission includes boost-return, boost-orbit-rtentry, low
maneuverability/non-powcti approaches and landings, etc., normally are not tested in amwdanm
with this specification. Vertical/Short Take-Off and Landing airplanes normally are tesuxi in
acconiance with this specifbtion only when configured for flight in which the lift is derived
primarily from &e strum dynamic pressure rather than the propulsive system (6.2.l[c]).

3.2 FLIGHT TEST VEHICLE

Except as specifiedin 3.2.1 through 3.2.4, the flight test
production airplane in all significant respects.

32.1 Emergency Devices

3.2.1.1 E~y Recovery Device. An emergency

vehicle shall be representative of the

IWOVCXY SyStCU iippNWd by the
procuring activity, shall be provided fm each ClassI andIv stdihpin test which md *W when
necessary, bes “pectfkd by the procuxing activity fhr Class II and Class III-t vehicles (fi21 [d]).
Such emergency devices shalI be capable of effecting mcoveg within a reasonable altitude loss
established by the contractor and approved by the procuring activity. The emergency recovery
system shall be capable of successfid operation under the most adveme fright conditions and control
positions possible. The emergency recovay system shall be designed to ~ the possibility
of inadvertent activation. The effect of the emergency recovmy system on aimraft stability and
control characteristics shall be determined pim to high AOA flight ~tig. ~ ad flight ~~
am conducted to show that the emergency recovery device functions satisfactorily. If the emergency
~&timis Wtb*dtiti* --ofti*~—tik~
to veri& high AOA charactcrktks without the&vice.

3.2.13 Emergmc y Power Systems. When hydmtlic or electrkal power is mquimd for safe
fligh~ Cks 1 and IV test vehicks shall be equipped with emergency power systems approved by
the procuring activity (6.2.l[e]). When necessary, emergency power systems shall be mpimd by
the procuring activity for Class II and III test vehicles. l%e inner- power systems shall be siz&
to satisfy emergency power loads and to assume those loads without interruption orunsafetransients.
The emergency power systems shall be capable of continuous operation fm a minimum of ten
minutes to allow the test vehicle to be safely rccovemi and landed. Except when actuated during
emergency situations, the emergency power systems shall not restrict the mission time of the test
vehicle. Ground and flight tests shall be conducted to show that the emergency power systems
function satisfactorily.

3.2.2 Flight Test Instrumentation. The contractor and/or flight test agency shall provide
onboard instrumentation as approved by the procuring activity (6.2.1 [fJ). Real time telemetry
capability is desirable and may be requi.md, if requested by the flight test activity and specified by
the procuring activity. When very high angular rates are anticipated, vaxiabie range or additional
rate gyros may be required to provide adequate resolution for the pre-departure and post-departure
conditions. The frequency response and sample rate of the instmmentation shall be adequate to
measure high-frequency phenomena such as pre-stall buffet. Inertial Measurement Unit (IMU) data
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may be used for data analysis using a flight test XMUhwtallatbn or the ai@ane Inatial Navigation
System (INS). If the test akplanc is equipped with a flight test n=- wind or water tunnel
testing shall be performed to determine the effects of the noseboom installation on high AOA
characteristics. If the effects of the noscboom are predicted (or determined during flight test
demonstration) to be significan~ testing shall be conducted without tbc nosebooan ** or
alternate means of sensing AOA andangk of sideslip shouldbeus@ e.&, wing- tipmountedbooms,
external store locations, etc. Actuation of the emergency electrical power system shall not intmrupt
data acquisition. Ckmsidcration shall be given to additional instrunmtation for smctural purpmes
when predictive stndics or initial flight test xcsuks indicate that the airikam or store suspension
quipment may experience dcpartu@os tdepaxtum loads near or above design values.

3.2.3 Cockpit Instrumentation and Layout. Cockpit displays in the test vehicle, particularly
instruments indicating _ altitude, AOA, tuxn/slip, normal accckxatiom stall warnin g, attitude
reference, and engine parameters, shall be those types to be instaikedon the production ahplane and
be similarly located When special AOA, sideslip, and yaw * Micat- = tdSOP- tiY
shall be easily readable and compatibk in operation with prodwtiun irldioator$ (e.g., dials turning
in the same direction). Unless othewise specifie& controls such as switches or the dmaddata
recording system, voice tape recorder, gym cage, and cameras shall be capable of operation b
the pilot’s position or fkorn another crew station or remotely from the gtmund to alleviate pilot
workload (6.2. 1[g]). ‘IIc production pilot restraint system shall b used only after pmdictivc studies
and sufficient flight test results are available to W* that cmw station angular rates and
accelerations do not incapacitate or gmatiy hinder the pila

324 Onboard Cameras. A forward looking camem shall be employed to docuImmt aiIplaIE
motions as obsend by the pilot..The camera shall opcmtteat a speed that allows true-time review.
An adequate fti or videotape supply shall be provided to insure qxesentative documentation
during each test mission. Unless othenvise suitably instrumental the crmgcncy recovery system
shall be covered by an onboard camera operating at an appmpriatt speed

3.3 ACCOMPLISHMENT OF FLIGHT TEST

The contractor, the flight test agency, or both shall be responsibk fa demonstrating the flight
characteristics of the airplane in accordance with this specification as dircaed by the -g
activity (6.2. 1 [h]). The contractor and flight test agency may share a ~

.
pementage of

the required mancuvem. The level of participation of the contractor and stmice flight test agency
for each phase of testing shall be specified by the procuring activity (6.2.l[i]) and approved by the
semice flight test agency.

3.4 FLIGHT TEST DEMONSTRATION
.

The objectives of high AOA flight test demonstration are to evaluate the airpkme characteristics
and to validate the aircraft aerodynamic and flight control models for designattxl store loadings,
gross weights, centers of gravity, and inetias as a function of angle of attack, sideslip angle, Mach
number. attitude, body axis rates, and rotation rates.

4
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The following approach shall be used to ach~vc these objectives:

a. Before flight, analysis and simulation shall be used to investigate predicted high AOA flight
characteristics for a range of configurations, maneuvers, control inputs, and flight conditions.
An initial flight test plan shall be developed born the Esults of this study.

b. The flight test program shall integrate flight demonstration, analysis, and simulation in a
build-up approach to titical test points. At each step, analysis and simulation shall be used
to investigate predicted airplane response. Data - flight demonstration shall be used to
validate or update the analytical and simulation models.

3.4.1 GENERAL REQUXREMIHWS FOR ALL CLASSES OF AIRPLANES. AiI’phMES

that do not employ AOA limiting shall be tested in accordance with Table L Airplanes that employ
AOA limiting shall be tested in accordance with Table II. When AOA limiting is employe& flight
testing shall attempt to determke the conditions at which the limkr can be defeated Table II is
designed to take this into accoun~ Both Table I and Table II allow attempts to defeat departure
prwention devices such as yaw mte or sideslip limiters. Tabk II was specifkdly mc@red for
airplanes with AOA limiting since this is such a pminent factor in maneuvering capability and is
not adequately addressed in Table L During flight testing, reasonably delayed recovery attempts
after a stall or departure, and exaggerated misapplication of controls following a stall or departure,
to simulate possible incorrect pilot responses, shall be investigated under the kast conservative
circumstances to ascertain the degree of spin and deep stall susceptibilityksis~a fm operational

. users. When spins or deep stalls do result as a natural consequence of testing through departures
(6.3.10) fmm eontdkd flight or as a result of deliberate spin or deep stall attmnpts, the degree of
compliana with MllATD-1797 of spin or deep stall recovery technique shall be demonstrated
Unless otherwise specifi~ the use of prolonged pro-spin Controls to su5ti a dCvdOpCdSptig
condition for more than three turns shall not be required except fortrainertype airplanes to beckared
for intentional spins (6.2.1 [0]).

3.4.1.1 High AOA Flight Test Variables. The contractor andkr flight test agency shall
establisk with the approval of the procuring activity (62.l[p]), what ran-sand hmments of the
following variables am to be tested for their influence on high AOA flight characteristics:

tL Configuration.

b

c

“d

Gross Weight

Center of gravity.

Flight control system status.

e. Loadings, both internal and with external stores; critical combinations of aerodynamic and
inertial loadings to include:

(1) Symmetric, fuselage heavy.

5
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(2) Symmetric, wing heavy.

(3) Asymmetric (maximum allowable asymmetry).

(4) Any other loadings found critical in preliminary tests and analysis.

f. Speed, altitude, and attitude.

g. Thrust and engine gymseopic effects.

3.4.1.2 Stall Warning. Itshall be determined if stall warning (6.3.3) meets the nxpirements of
MIL-STD-1797.

3.4.13 Artificial Stall Warning. When install~ artificial stall warning shall be evaluated.
This includes determination of whether it meets the requirements of MXL-STD-1797.

3.4.1.4 Loss-of-Control Warning. The effectiveness of loss-of-control warning or indication
(6.3.9) shall be determined formpresentativc flight renditions. It shall redemonstrated whether the
warnings are effective in allowing the pilot to prevent departure by application of proper control
inputs during the most abrupt maneuvering permitted in sefice use. The flight test demonstration
shall determine if loss-of-control warning signals art clearly distinguishable tim stall warning.

3.4.1.5 AOA Limiting and Departure Prevention Devices. When AOA limiting and departure
prevention devices have been instalk& it shall be demonstrated whether the deviees effectively
prevent departures under critical combinations of test parameters and maneuvering cimumstances
and what restrictions am imposed on flight conditions and maneuvering.

3.4.1.6 Demonstration of Departure/Spin/Deep Stall Resistance. The degree of
departure/spin/deep stall nxistance (6.3.16-6.3.19) for all Classes of airplanes specified in 1.2 shall
be determined by the test phase in which &partums/spins/deep stalls first occur while performing
those maneuvers listed in Table I or Table II. Ref= to Table III for susceptibility classification.

3.4.2 Out-of-Control Recovery Procedure. When an airplane is subject to departure from
controlled flight while perfom.ing the maneuvers outlined in Table I or Table II, a simple
out-of-control recovery pmctxhm, acceptable to the using activity, shall be dcmonsttated. The
out-of-control recovery procedure shall be the fmt reaction required of a pilot to determine the
nature or the direction of the postdeparture motion in order to properly execute the recovery steps.
Other recovery procedures shall be mcommcnded as mquimd for any subsequent, sustained
out-of-control event. No other recovery procedures should be recommended unless they are for a
deep stall condition, upright spin, or invemd out-of-control events (6.2.1 [q]). The deep stall, upright
spin, and/or inverted out-of-control recovery prcmxhres, if required shall be added in sequence after
the initial, simple out-of-control recovery procedure. With the accepted recovery pmcedum, the
brief recovery dynamics that can be associated with rapid unloading to zero or negative normal
acceleration are allowable. A production device, such as a drag chute, may be qualified as a recovery
xd. The altitude loss values associated with the out-of-control events shall be determined. It shall —

6
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be determined if the airplane is subject to any appreciable recovery-inhibiting efkts due to
asymmtric thrust or drag for possible ftied-engine characteristics. It shall also be determined
whether flight control systems as spcified in NIL-F-87242 adversely affect the control surface
displacements that are intended duxing high AOA flight befott and following a stall or departure.

Note: The out-of-control recovuy procedure mquirunents sp=ifkd in thiS paragraph are
directed primarily toward departures at apositivc AOAratherthat at a negative AOA= Upright flight
is emphashxl because out~f-contxd ocmmwxs in training and operational activities usually take
place more ofkn and with more susceptibiMy at a psitivc AOA. Also, recovery capabMes fiotn
upright out-ofantrol conditions (positive AOA) am usually less favorable than h inverted
situations (negative AOA) and the mmmmded recovery pmcedms am amspodm “ glymore
extensive. The out-of-control recovery procedure shall always apply to loss of control fixxn upright
fligh~ but it may serve for both upright and inverted fligh~ if the recovery procedures am identical
(neutral controls for example). Or an airplane may experience a departure at negative AOA that can
be easily countered by a simple relaxation of pm-departure controls. In this instance, a bold-face,
inverted out-of-control rwmvery procedure may not be wamanted since m adtxptc flight
characteristics description in the Flight Manual would suffice. However, if the airplane exhibits a
departure at negative AOA that requires an intricate recovery pmcedum, consideration should be
given to specifying both an upright and inverted out-of-control recovery prwxdum.

Additional steps for spin recovery are allowable in the recovery procedures, ifthc out-of-control
recovery procedure does not satis~ spin recovery m@cments.

A Sep-fCCOVCXy PKXXXhRIMy bCpt’0jMM5dfortk dCCpti Since thk OUt-Of-CCXMIdxDOdC

is of a unique nature and may require recovery techniques (prolonged nose down pitch oontx@
control stick pumping, asymmetric thrusGconfiguration ch~gcs, fmcxample) that - @nificant.ly
more extensive than normal recovery techniques and are totally distinct fkxn the out-of-control and
spin recovery requirements.

3.4.3 Sustakd Out-of-Control Event Rem very -ChtsIandIV ●Awplanes Whcndepartum
from controlled flight results in a sustained out-of+xmtrol event while pdomling the ~uvers
outlined in Table I or Table 11,a satisfactory recovmy technique shall be demomtmtd Recovery
criteria shall not exceed the values specified in MIL-S’ID-1797. Under namal application
circumstances, the recovery procedure shall not subject the airplane to changes of dynamic mode
that prolong recovery. The spin recovery procedure shall be compatible with the out-of<ontrol
recovery procedure and possess a minimum of changes or additions. lle accomplishment of the
recovery procedure shall not be compromised by accelerations at the crew station= Control f~
shaI! not exceed those values specified in MIL-STD- 1797.

3.4.4 Automatic @.ic-of-Control Recovery.
,.

When an ‘airplane ~rnploys automatic
out-of-control recovery devices, satisfactory operation shall be demonstrated for critical
combinations of aircraft configuration, entry condition, and maneuver. These combinations shall
be determined using analyses and simulations that have demonstrated good comelation with
previous high AOA flight test results.
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3.4.SEngineOpera ting Charaderistics. Engine opemtingc hmmerhics shall be documented
while performing the manewm outlined in Table I or Table IL WherI engine malfunction occurs
during out-of+ontrol fligh~ it shall be demonstrated that recovery from the existing or ensuing
out-of-control mode(s) can be accomplished at least ten seconds prior to the projected time at which
loss of ability to position the flight controls would occur because of the engine malfimction. This
mquirmmnt shall be met with the throttles mMning in the least consemttive position.

3.4.6 Recovery Chamcteristics. Recovery dynamics md maximum effort dive pullout
characteristics shall be thmughly determind Altitude loss in post-departure events and d
recovery altitude values shall be rqmrted over a wide range of out+umtrol maneuven and store
loading& The flight tests shall also examine Stecprdling maneuvers and up@htlmdinvermcd spirals
to detexmine if these motions may appear similar to out-of-control or recovery events. When
potential misinterpretation of the maneuvers can lead to improper control application, all cues to
the pilot that allow proper recognition shall be identified

3.4.7 Training Maneuvers. ~e contractor or flight test agency shall establish flight training
maneuvers, appropriate to the airplane Class and mission, to illustrate the high AOA flight
characteristics near the Limitsof the petmissibie AOA envelope; inverted flight shalI be included as
required It shall be possible for service pilots to safely practice these maneuvers. Specific guidelines
concerning the type of training maneuvers to be defined shall be provided by the procuring activity
(6.2.l[r]).

3.4.8 Baseline Stability Tests. When the procuring activity anticipates that special
modifications, such as a nose- or mcowny parachute indlati~ may significantly alter the
basic proprties of the test airplane, high AOA longitudinal and Izttcral+iimctional stability flight
tests shall be conducted early in the demonstration program to compare test nmtlts with similar data
from a production configurtxl airplane (6.2.1 [s]).

3.4.9 Production Airplane High AOA Tests. Upon completion of the high AOA flight test
demonstration with the instrumented test aixplane, representative high AOA maneuvers shall be
conducted with a production airplane. ‘k tests shall be conducted in a build-up fiishion towmis

the most critical conditions and exclude maneuvers during which an emergency recovery systmn
might be necessary. The contractor or fright test agency shall compam the high AOA flight
characteristics of the flight test and production aixplanes (6=2 l[t]). The contractor or flight test
agency shall ensure any difkmnces am rcsokd to provide consistency with the flight handbook
An additional objective of the production high AOA testing should be to develop a set of high AOA
maneuvers to be conducted during production aircraft Functional Check Flights.

3.4.10 Permissible Flight Limits. The results of sections 3.4.1.2 through 3.4.9 shall be used to
establish flight limitations such as maximum AOA, maximum sideslip, control input restrictions,
throttle movement restrictions, and center-of-gravity envelope.
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3.5 INTERPRETA~ON OF QUALITATIVE REQUIREMENTS

In several instances throughout this Specification, qualitative terms such as “intolerable buffet,”
“normally anticipated,” “clear indication,” “significantly greater,” “pm~tum app~cation~”
“compatible spin recovery procedure,” and “reasonably delayed” have been employed to permit
latitude where absolute quantitative criteria might be unduly inflexible fm all airphmes to be tested.
Final determination of compliance with requirements so worded shall be tnade by the prtmxing
activity.

4. OUALITY ASSURANCE PROVISIONS

4.1 COMPLIANCE DEMONSTRATION

Compliance with the associated high AOA requirements specified in NEL-STD- 1797 and
MIL-F-~7242 shall be demonstrated through flight test demonstration maneuvers in accordance
with this specification.

4.2 PRESENTATION OF PREDKTIVE STUDIES

Required predictive analytical/laboratory studies shall be accomplished and reported
sufficiently prior to scheduled initiation of the flight test programto allow fordirection and limitation
of scope in test planning. Predictive studies can include high AOA wind tunnel and water tunnel
tests, dynamic model tests, and piloted and unpiloted computer simulations.

S. PREPARATION FOR DELIVERY

5.1 Section 5 is not applicable to this specification.

6. NOTES

6.1 INTENDED USE

This Speclfi“ cation contains the flight test demonstration mcpirements for determination of
piloted airplane compliance with the high AOA design requirements. A concumcnt objective of this
specification is the acquisition of detailed information for inclusion in the Emergency, Operating
Limitations, and Flight Characteristics sections of the airplane Flight Manual.

6.2 ORDERING DATA

..
Purcha&rs should exercise any desired options offered herein, and pr&urement documents

should specify the following:

6.2.1 Procurement Requirements

a. Title, number, and date of this specification.

9
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b. Classification of airplane (1.2).

c. V/STOL airplane configuration (3.1).

d. Emergency mcovety device (3.2.1.1).

e. Emergency power system (3.2.1.2).

f. Onboard instrumentation (3.2.2).

g. Onbomd data switches (3.2.3).

h. Demonstration of flight characteristics (3.3).

i. Service/Contractor participation (3.3).

j. Test phases to be accomplish fa Flight Phase Category C tasks (Table I or Table II).

k. Flight control system requirements (Table I or Table II).

1.Margin beyond arbitraxy limit(s) (Table I).

m. Magnitu& of control application (Table I or Table II).

n. Roll requirements at limiter AOA (Table II).

o. Prolonged pro-spin controls (3.4.1).

p. High AOA variables (3.4.1.1).

q. Deep stall condition, upright spin, or inverted out-of-control events (3.4.2).

r. Guidelines for training maneuvers (3.4.7).

s. Baseline stability tests (3.4.8).

t. Production airplane high AOA tests (3.4.9).

u. Data requirements.

v. Allowable AOA excursions (6.3.11).

6.2.2 Contract Data Requirements. Data required for delivery in connection with this
Specification should meet the format, content, and schedule requirements specified by the procuring
activity (6.2. 1[u]). .-
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62.2.1 Documentation of Test Results The contractorancUor flight test authtity may be
required to provide documentation of high AOA studies and demonstmtions to the procuring
activity. This can entail documenting three areas: (1) predictive studies, (2) flight test demonstration,
and (3) flight test confirmation of predictive studies.

6Q.2.lJ Predictive Studies. The contractor should be requki to provide (kxumentation in
the form of a written qort of those studies for which the eontractm is responsible. The impact of
related high AOA studies conducted by other agencies should be acknowledged by the contractor
in a suitable manner.

6.2.2.1.2 Fiight Test Demonstration. The flight test high AOA demonstration should be
documented with a written technical report and preparation of appropriate flight characteristics
descriptions, operating limitations, and emergency prouxhms for the Fiight Manual. In addition, a
motion picture presentation may be required if specified by the procuring activity.

6.2.2.1.2.1 Technical Report. The written report should include, but not be limited to, the
information that follows:

~ Test airplane: a description of the airplane detailing instrurmmtation, special modifications
such as recove~ devices, and differences fkomproduction vehicles.

b. High AOA terminology: terminology should be inchded as defined in 6.3.

c. Test and evaluation: test variables consideti and test techniques used in conducting the
flight test demonstration as outlined in acmrdance with this Specification, should be detailed
within the repott The results of the flight test demonstration should be substantiated by
sufficient time histories of ma.neuven so as to encompass all entry conditions and airplane
states. As a function of airplane Class and extent of the maneuvers expected or encound
the procuring activity may direct that special data pnxentations supplement time histories for
reporting of test results. The report should include operational training maneuvers as
detemined by flight test

6.2.2.1.2.2 Flight Manual Synopses. Results of the flight test demonstration should be
consolidated into a pilot-oriented presentation for the Flight Chameteristics, Operadng Limitations,
and when necessary, Emergency Procedures sections of the Flight Manual.

6.2.2.1.2.3 Motion Picture. A technic-albriefing fti summary of the flight test demonstration
results should be prepared with extensive coverage of in-flight demonstrations of high AOA flight
characteristics and out-of-control recovery techniques. At the d@retion of the procuring activity, .
and within the scope of contractual agreement, a formal aircrew training film may be produced.
This film should include sufficient information to thoroughly instruct a pilot in high AOA
maneuvering, stall and loss-of-control warning, out-of-control and, when applicable, spin and/or
deep stall recovery procedures.
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6.2.2.1.3 Evaluation of Predictive Studies. A comprehensive evaluation of the overall
development and flight test high AOA demonstrations should be prcparcxL in which predictive
studies are to be evaluated and compared to flight test results, conclusions, and recommendations.

6.3 DEFINITIONS

Thcfollowing standadterminology apply. Terms anddcfinitions stawiin6.3.16 through6.3.19
may be used to qualify degree of &p- susceptibility or resistance for a given flight condition.
The same terminology may be used to qualify degrees of dep~ susceptibility or resistance of
the airplane to spin and deep stall entry.

6.3.1 Stall Angle of Attack. The stall angle of attack at constant speed for the cm@uration,
weigh~ center-of-gravity position and external store combination associated with a given Aircraft
Normal State; defined as the lowest of the following

a. Angle of attack for the highest stmdy load factor, normal to the flight path, that can be attained
at a given spmxl or Mach number.

b. Angle of attack, for a given speed or Mach number, at which uncommanded pitching, rolling
or yawing occurs.

c. Angle of attack for a given speed or Mach number, at which intolexablc bufkting is

encountered

6.3.2 Limit Angle of Attack. The minimumAOA which the flight control system is designed
to prevent exceeding, either due to pilot manipulation of the cockpit controls or to cxtemal
disturban=. This applies only to airplmes that employ AOA limiting devices. The limit AOA is
usually below the stall AOA.

633 Stall Warning. That natural airplane behavior or artificial signal(s) that indicates to the
pilot the approach of maximum usable W Normally, the onset and development of stall warning
is described as a function of AOA or aimpeed for a given airplane state.

63.4 Whg Rock. Uncommamkxl lateral-directional motion, viewed by the pilot primarily as
roll oscillation.

6.3.5 Bucking. Uncornmanded pitching oscillation.

63.6 Nose “Slice.Uncommanded lateral-directional motion viewed by the pilot primarily as a
divergence in yaw.

6.3.7 Pitch-Up. Uncommanded, sudden increase in AOA.

6.3.8 Post-Stall. The flight regime involving angles of attack greater than stall angles of attack.
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6.3.9 Loss-of-Control Warning. The natural airplane behavior or artificial signal(s) that

indicates to the pilot the approach of loss-of-control. As with stall warning, the onset and
development of loss-of-control warning is described as a fimction of AOA or airspeed f~ a given
airplane state.

Note: Natural stall warning and lossaf-control warning encompass successive AOA ranges.
For some designs or flight conditions, &_ may axur with only a slight increase in AOA
beyond that fm maximum usabk lift. In such cases, stall warning and loss-of-control warning
become practically synonymous and descriptions of flight charaetistics should emphasize this fact
when appropriate. However, in those cases when departure occurs at a significantly highex AOA
than that f= maximum usable m natural stall warning and loss-of-contd waning should be
independently discussed

6.3.10 Departure. The event indicating loss of control which may develop into a postdeparture
gyration, spin, or deep stall condition. The departure may be characterized by divergent,
large-amplitude, uncommanded aircmft motions, such as nose slice mpitch-up. An AOA exction
(6.3.1 1) is not considered a departure.

63.11 Limiter Angle of Attack Excursion. The event in which AOA momentarily exceeds
the limiter AOA but does not result in uncommanckd _ motions typical of departures fbn
controlled flight or in spinskieep stalls (6.2.1[v]). A limiter AOA excursion is synonymous with
AOA limiter ovcmhoot. AOA excursions occur most ofien during aggressive maneuvering near the
limiter boundaries where aerodynamics, aircmft ineti flight control lags, and control effectorrate
and deflection limits may result in dynamic AOA overshoots that return within limiter boundaries
within a short time and do not “hang” above the limit.

6.3.12 Post-Departure Gyration (PDG). Uncontrolkdmotion about one or more airplane axes
following departure. When the airplane motion is other than random about all axes, a further
classification of the PDG may be used for descriptive purposes. Such terms as snap roll, rolling
departure, or tumble may be appropriate; however, they should all imply a PDG. The PDG is
differentiated horn a spin by the lack of a prdomhn t sustained yawing motion. The PDG is
differentiated fim a deep stall by the presence of s@.i.&ant angular motions and accelerations.

6S.13 Post-Stall Gyration (PSG). Apostdepartum gyralion (6.3.12) occmring inthepost-stall
flight regime. While this type of airplane motion involves angles of attack higher than the stall angle,
lower angles may be encountered intermittently in the course of the motion.

6.3.14 Spin. A sustained yaw rotation at AOAS above stall. The rotary motions of the spin may
have oscillations in pitch, N)ll and yaw superimposed upon them. The incipient spin is the initial,
transitory phase of the motion during which it is not possible to identify the spin ‘mode. The
developed spin is the phase of the spin during which it is possible to identify the spin mode. The
fully developed spin is attained when the trajectory has become vertical and no significant change
is noted in the spin characteristics from turn to turn.
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Note: Spin modes may be identifkd by average values of AOA and body axis yaw rate and by
the magnitude of the three-axis angular oscillations. One modifier from each group listed in Table
IV maybe used to characterim the mode.

Table IV
SPXN MODE MODIFIERS

SENSE A’ITTKJDE MTE OSCILLATIONS

Upright EXtlmdy steep slow smooth

Inverted steep Fast Mildly Oscillmoly

Extremely Rapid Oscillatay

Highly Oscillatory

Violently Oscillatory

6.3.15 Deep Stall. An out-of-control flight condition in which k aiqhne is sustained at an
angle of attack beyond that for stall or limiter AOA while experiencing negligible rotational
velocities. Depending upon aircraft external store loading, center of gravity location, and flap/slat
configuration, some low rate oscillatory yawing, ding, or pitching motions maybe present while
in a deep stall.

6.3.16 Extremely Susceptible to Departure: when departurefkomcontrolled flight generally
occurs with the nomal application of pitch control alone or with small roll, yaw, and decoupled
(6.3.24) control inputs, the-airplane is &id to be “extremely susceptible to departure.”

6.3.17 Susceptible to Departure: When departure fmm controlled flight generally occurs with
the application or brief misapplication of pitch control andro~ yawanddecoupled (6.3.24) controls
that may be anticipated in operational use, the airplane is said to be “susceptible to departure.”

6A18 Res”-t to Depart ure: When depmum fimn controlled flight occurs only with a large
and rcasormbly sustained misapplication of pi- mu yaw, and decoupled (6.320 cmtrok *

airplane is said to be “resistant to dqartum.”

6.3.19 Extremely Res”@mt to Departmw When departure fimn contdkxi flight can only
occur after an abrupt and inonilinatdy sustained application of gross, abnomal, pm-departure
controls, the airplane is said to be “extremely xesistant to departure.”

6.3.20 I&we ry: The transition fimn out-of-control conditions to controlled fligh~ his is
normally considered to be that period between pilot initiation of recovery controls and that point
when the AOA is at a value below stall or limiter AOA and no significant, uncommanded angular
motions remain.

Note: The out-of-control recovery procedure requirements specified in 3.4.2 are dkcted
primarily toward departures at a positive AOA rather than at a negative AOA. Upright flight is
emphasized because out-of-control occurrences in training and operational activities usually take
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place more often and with more susceptibility at a positive AOA. Also, mcoveIY capabilities from
upright out-of-control conditions (positive AOA) are usually less favorable than hn inverted
situations (negative AOA) and the recommended recovery procedures are correspondingly more
extensive. The out-of-control recovery procedure should always apply to loss of control from upright
flight, but it may sewe for both upright and inverted flight, if the recovery procedures am identical
(neutral controls for example). Or an airplane may experience a departure at negative AOA that can
be easily countered by a simple relaxation of prMeparture controls. In this instance, a bold-face,
inverted out-of-control recovery procedure may not be warranted since an adequate flight
characteristics description in the Flight Manual would suffice. However, if the airplane exhibits a
departure at negative AOA that requires an intricate recovery procedure, consideration should be
given to specifying both an upright and inverted out-ofantml recovery pmcedum.

Additional steps for spin recovery am allowable in the mcove~ procedures in the event the
out-of-control recovery procedure does not satisfy spin recovery requirements.

A separate recovery procedure maybe proposed for the deep stall since this out-of-control mode
is of a unique nature and may require recovery techniques (prolonged nose down pitch control,
control stick pumping, asymmetric thrus~ configuration changes, for example) that are significant y
more extensive than normal recovery techniques and am totally distinct from the out-of-control and
spin recovery requirements.

6.3.21

63.22
pullout.

63.23

Dive Pullout. The transition from the termination of recovexy to level flight-

Total Recovery Altitude. The sum of the altitude losses during the recovery and dive

Recovery Rolls. Uncomman ded rolling motions that may occur during the recovery
phase of the spin, PSG, or PDG.

6.3.24 Decoupled Controls. Unconventional controls such as direct nomal force, direct
sideforce, pitch pointing, yaw pointing, vertical translatio~ lateral translation, and flight path control
using thrust vectoring (excluding V/S’IKILflight).

63.25 Tumble. An autorotative, predominantly pitching motion.

6.4 SUPPRESSION DATA

This issue of -S-83691 is a complete revision that supersedes all previous issues for new
aircraft.
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