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1. SCOPE

This SAE Aerospace Standard (AS) contains landing gear strength and rigidity requirements which, in combination with
other applicable specifications, define the structural design, analysis, test, and data requirements for fixed wing piloted
airplanes. These requirements include, but are not limited to, the following:

a. General specifications:
1. The shock-absorption characteristics and strength of landing-gear units and the strength and rigidity of their control
systems and of their carry-through structures. Requirements for wheels, tires, and brakes as they affect air vehicle

ground loads are also included.

2. The strength of structures integral with the airplane provided for transmitting catapulting forces to the airplanes, and
for engaging shipboard and shore-based arresting gear, and barricades.

3. The strength of| anchor-line clamps, and the airplane strength for hoisting, jacking, towing, tie-down, and other
ground- or deckf-handling conditions.

4. Structural desigh, analysis, and test data.

5. Laboratory and flight tests performed to obtain information regarding strength rigidity and lpads.

6. Definitions.
b. Landing and ground handling loads.
c. Ground loads for Ngvy acquired airplanes.
d. Miscellaneous loads.
e. Reliability requiremgnts, repeated loads, fatigue and damage tolerance.
2. REFERENCES
2.1 Applicable Docunjents
The following publications form a part of this document to the extent specified herein. The latest igsue of SAE publications
shall apply. The applicaple issue of,other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text ofthis document and references cited herein, the text of this document takes precedence.

Nothing in this documept, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2175 Castings, Classification and Inspection of

AMS5343 Steel, Corrosion-Resistant, Investment Castings 16Cr - 4.1Ni - 0.28Cb (Nb) - 3.2Cu Homogenization,
Solution, and Precipitation Heat Treated (H1000) 150 ksi (1034 MPa) Tensile Strength (17-4)

AMS-A-21180 Aluminum-Alloy Castings, High Strength
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AMS-A-22771

AMS-F-7190

AMS-QQ-A-367

Aluminum Alloy Forgings, Heat Treated
Forging, Steel, For Aircraft/Aerospace Equipment and Special Ordnance Applications

Alluminum Alloy Forgings

2.1.2 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-A-21180

MIL-A-22771

MIL-A-8860

MIL-A-8861

MIL-A-8863

MIL-A-8865

MIL-A-8866

MIL-A-8867

MIL-A-8868

MIL-A-8869

MIL-A-8870

MIL-D-8706

MIL-D-8708

MIL-F-7190

MIL-F-83142

MIL-HDBK-5

MIL-HDBK-17

MIL-HDBK-23

MIL-HDBK-310

MIL-HDBK-2066

MIL-L-22589

MIL-STD-1374

MIL-STD-2066

Aluminum Alloy Castings, High Strength (Cancelled—Superseded by AMS-A-21180)
Aluminum Alloy Forgings, Heat Treated (Cancelled—Superseded by AMS-A-22771)
Ainptane-Strengthrand-Rigidity Generat-Specification-for Fixed-WingPitoted-Airplanes
Airplane Strength and Rigidity Flight Loads

Airplane Strength and Rigidity Ground Loads for Navy Procured Aifplanes
Aiplane Strength and Rigidity Miscellaneous Loads

Ainplane Strength and Rigidity Reliability Requirements,/Répeated Loads, and Fatigue
Airplane Strength and Rigidity Wound Tests

Aiplane Strength and Rigidity Data and Reports (Cancelled)

Aiplane Strength and Rigidity Special Weapons Effects

Airplane Strength and Rigidity, Vibration, Flutter and Divergence
Ddta and Tests, Engineering;.CGontract Requirements for Aircraft Weapon Systems (Cancelled)
Dgmonstration Requirements for Airplanes

Forgings, Steel,_for Aircraft/Aerospace Equipment and Special Ordnance Applications (Cancelled—
Superseded by)AMS-F-7190)

Forging, Titanium Alloys, for Aircraft and Aerospace Applications

Aeréspace Vehicle Structures, Metallic Materials and Elements for (Cancellefd)

Composite Materials Handbook

Structural Sandwich Composites (Cancelled)

Global Climatic Data for Developing Military Products

Catapulting and Arresting Gear Forcing Functions for Aircraft Structural Design

Launching System, Nose Gear Type, Aircraft

Weight and Balance Data Reporting Forms for Aircraft (Cancelled—Superseded by SAWE-RP8)

Catapulting and Arresting Gear Forcing Functions for Aircraft Structural Design (Cancelled—
Superseded by MIL-STD-2066)
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MIL-STD-210
MIL-STD-2175
MIL-T-6053
MIL-T-81259
MIL-A-18717
QQ-A-367

213

Test Impact, Shock Absorber, Landing Gear, Aircraft

Tie-downs, Airframe Design, Requirements for

Arresting Hook Installations, Aircraft

Aluminum Alloy Forgings (Cancelled—Superseded by AMS-QQ-A-367)

NAVAIR Publications

Climatic Extremes for Military Equipment (Cancelled—Superseded by MIL-HDBK-310)

Castings, Classification and Inspection of (Cancelled—Superseded by AMS2175)

Naval Air Warfare Cer
20670-1900.
SAWE-RP8 Weight

SD-24 Genera

A FH - L aral AR 400 4090300l Rl
LT = ATlIalt DIVISIUTT (CUUT ADSO0UU ), 50LJ0 ollaw TA\U.,

and Balance Data Reporting Forms for Aircraft (including Rotorcraft)

Specification for Design and Construction of Aircraft Weapon Systems

2.1.4  ANSI Accredited Publications

Copies of these docume
ANSI Y10.7 Letter S
215

NASA Technical Servic
Hampton, VA 23681-21

NASA SP7 Dictiong
2.1.6  Other Publicatig
Copies of these documg

COSEA

2.2 Definitions and Sy

nts are available online at https://webstore.ansi.orgk

ymbols for Aeronautical Sciences

NASA Publicatipns

s, NASA STl Program STI Support Services, Mail Stop 148, NASA La
DO, 757-864-9658, Fax: 757-864-6500, http://ntrs.nasa.qgov/.

ry of Technical Terms for ‘Aerospace Use
ns

nts are available online at https://www.ngdc.noaa.gov/.

U.S. National Atnioshere, 1976

mbel$

Documents COESA-Star

[ YR DU H 440
punumnTy - 1=y

1, Patuzent River, MD

ngley Research Center,

BK-310), and NASA SP7

(Dictionary of Technical Terms for Aerospace Use) on nomenclature and atmospheric properties will apply.

2.2.1  Configuration

2211 BASIC

All devices such as flaps, slats, slots, cockpit enclosures, landing gear, speed limiting devices, and bomb bay doors shall
be in their closed or retracted positions, unless such a device is a scheduled maneuvering surface.

2212

DIVE-RECOVERY OR HIGH-DRAG

These are the same as the basic configuration, except that the speed limiting devices shall be in the fully open positions as
limited by the available actuating force or power.
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2213 HIGH-LIFT

This is the same as basic configuration, except that any device used to increase lift shall be in the maximum lift position and
alternatively in critical intermediate positions.

2.2.1.4 LANDING APPROACH

This is the same as basic configuration except that landing gear, landing flaps, and other devices that are extended or open
for landing-shall be in the landing positions. If the positions of dive brakes or other devices can affect loads on doors, flaps,
or control surfaces, then these devices shall be in their critical positions.

2215 TAKEOFF

This is the same as basic configuration, except that the landing flaps and other devices that are extended or operated for

takeoff shall be in the tajeeffpesitions:
221.6 MODEL TYPES OF AIRPLANES
Airplane model types arg defined as follows:
CB Carrier Based

LB Land Based

LBT Land Based Trainer

STOL Short Takeoff and Landing
VA Attack Jirplane

VC Cargo dirplane

VE Electronic airplane

VF Fighter pirplane

VO Observation airplane

VP Patrol gjrplane

VR Reconnjaissance airplane
VS Antisubmarineairptane

VT Trainer airplane

VU Utility airplane

VW Weather airplane

2.2.2 Design Weights

The gross weights to be used in conjunction with the loading conditions of MIL-A-8861, MIL-A-8863, MIL-A-8865,
MIL-A-8866, MIL-A-8869, and MIL-A-8870 are the applicable gross weights defined in this section and all lesser gross
weights, down to and including the minimum flying gross weight, at which critical loads are achieved.
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2221

MINIMUM FLYING GROSS WEIGHT

The minimum flying gross weight for all types of airplanes is composed of the weight empty, as defined in MIL-STD-1374
(cancelled—superseded by SAWE-RP8), plus the following:

Oil consistent with 5% internal fuel.

No disposable armament or ammunition.

5% of internal fuel. (For flying qualities and for flutter, divergence and other aero elastic considerations, zero fuel should

N also be assumed.)
b.

c. Minimum crew.

d.

e. No other useful loa
2.2.2.2 BASIC FLIGH

For Classes VT, VP, VY
all other classes, the ba
weight of 40% of maxim

HY
ILCTTT.

T DESIGN GROSS WEIGHT

, VE, W-J, VC, and VR, this weight is the takeoff gross weight with basic
sic flight design gross weight is the weight of the airplane with basic missi
um internal takeoff fuel. These weights are applicable to flight loads.

mission useful load. For
bn useful load minus the

2223 MAXIMUM DESIGN GROSS WEIGHT
The maximum design gr|

provision is required, wi

bss weight is the weight of the airplane with maximum internal and maximuin external load for which
h no reductions permitted for fuel used during4axi, warm-up, or climb-out.|This weight applies to:

a. Ground maneuvering, ground handling, and miscellaneous,.ground loads.

b. Catapulting loads.

c. Takeoff loads.

d. In-flight refueling copditions.

e. Flight loads at takeqff gross weight.

f.  Wheel jacking (for wing and fuselage jacking, if jacking is required for changing wheels and tirgs).
g. Flutter, divergence, |and otheraero elastic instability prevention, and vibration and aero acousfjcs.
2224 CARRIER LANDING DESIGN GROSS WEIGHT

The carrier landing design gross weight for jet and turbo-propeller types is the weight of the fully loaded airplane (with
missile, special weapons, guns and ammunition, and empty auxiliary fuel tanks), minus the weight of all other external stores
and minus the weight of all usable fuel except that required for 20 minutes loiter at sea level with all engines operating, plus
5% takeoff fuel, plus fuel for 10 minutes operation with static normal thrust at sea level. For reciprocating engine types, this
weight shall be as defined above except that the fuel removed shall be at least 60% of the takeoff usable fuel. For
carrier-based primary or basic trainers, the carrier landing design gross weight is the weight of the fully loaded airplane.
These gross weights are applicable to:

a. Carrier arrested landings.

b. Shipboard emergency recovery (barricade).

c. Shipboard securing.
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2.2.2.5 LANDPLANE LANDING DESIGN GROSS WEIGHT

The landplane landing design gross weight applies to land-based types and to field landings of carrier-based types. For
trainers, this weight is the maximum design gross weight of 2.2.2.3 minus the weight of external stores. For all other types,
this weight is the maximum design gross weight of 2.2.2.3 minus the weight of external fuel and minus the weight of 60%
internal fuel. These weights are applicable to:

a. Landing ashore, including field carrier landing practice (FCLP), of carrier-based airplanes.

b. Field arrested landings.

c. Jacking, other than wheel jacking.

2226 MAXIMUM LANDPLANE LANDING DESIGN GROSS WEIGHT

The maximum landing design gross weight applicable to landings ashore is the weight of 2.2.2.3(Igss the following items:
a. Assist-takeoff fuel.
b. Droppable fuel and fanks.
c. Dumpable fuel.
d. Any other items expended during or immediately after takeoff as routine.takeoff procedure.
2227 HOISTING DESIGN GROSS WEIGHT

The hoisting design grogs weight is the weight of the airplane with'maximum internal and externalfload for which provision
is required minus the wegight of crew and external stores.

2.2.3 Speeds
Speeds are in knots baged upon the international nautical mile.
2231 CALIBRATED AIRSPEED (CAS)

The indicated airspeed ¢orrected for installation and instrument errors.
2.2.3.2 EQUIVALENT AIRSPEED'(EAS)

The true airspeed multiglied-by.the square root of the air density ratio at the altitude concerned.

2.2.3.3 INDICATED AIRSPEED(tAS)
The reading of the airspeed indicator uncorrected for instrument, installation, and compressibility errors.
2.2.3.4 TRUE AIRSPEED (TAS)

The speed at which the airplane moves through the air surrounding it.

2235 CATAPULT END AIRSPEED

The catapult end airspeed as defined in the detailed specification.

2236 LEVEL FLIGHT MAXIMUM SPEED (VM)

The maximum speed attainable at the basic flight design gross weight in the basic configuration in level flight with maximum
available thrust, including use of afterburners (and rocket thrust augmentation if applicable).
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2.2.3.7  LIMIT SPEED (FLIGHT) (VL)

For the basic and high drag configurations, the maximum attainable speed commensurate with the operational use of the
airplane considering shallow and steep dive angles, thrust, operation and non-operation of speed brakes, and inadvertent
upsets from gusts.

2.2.3.8 LIMIT SPEED (LANDING AND TAKEOFF) (VL)

The maximum speed for the landing approach and takeoff configurations. This speed is the highest of: 120% of the
maximum speed attainable with use of afterburner, if applicable, without exceeding 200 feet altitude after takeoff from
runway or carrier deck, over the period of time required to convert from the takeoff to the basic configuration; 120% of the
best climb speed at sea level; or 1.75VS in the basic configuration. The gross weight shall be the maximum design gross
weight.

2239 MINIMUM APRREAGH-SREED-(\/eatiiN

The minimum approach|speed as defined in the detailed specification.

2.2.3.10 STALLING SKEED (VS)

The minimum speed forl|level flight at sea level in the basic configuration with zero thrust.
2.2.3.11 STALLING SPEED WITH POWER (Vsra)

The minimum speed fof level flight at sea level in the landing configuration with the power or thrust required to provide
satisfactory wave-off characteristics.

2.2.4 Miscellaneous
2.2.41 ABRUPT DISPLACEMENT OF CONTROLS
Where these specificatigns require an abrupt displacefment of controls by application of a specified|force or displacement in
a specified time intervdl, it is not required that hinge moments, power or boost system maxinjum rates, or maximum
displacements be excedded.

2.24.2 CRITICAL LOADING CONDITION

The design loading condlition for which-margins of safety indicate the structure is most likely to fail|

2243 LOADFACTORN

The ratio of a given load to-the weight with which the load is associated. If employed, a subscript |[designates the direction
of the load.

2244 LIMIT LOAD OR LIMIT LOAD FACTOR

A load or load factor that establishes a strength level for the design of the airplane and components and is the maximum
load factor normally authorized for operations. The concept of limit load with a corollary ultimate factor of safety is not
employed for landing loads in this specification.

2245 ULTIMATE LOAD OR ULTIMATE LOAD FACTOR

Limit load or limit load factor multiplied by a factor of safety, usually 1.5.

2246 FAILING LOAD

Load at which failure occurs.
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2247 PROOF LOAD

Arbitrary load, applied to provide test substantiation of strength and rigidity of a magnitude less than that which would induce
permanent deformation or damage to the structure.

2248 WINGLIFT

Magnitude, usually expressed as percent of airplane weight supported by the wing at landing touch down. Magnitude of
load applied to the wing in drop tests.

2249 CLMAX
Maximum aerodynamic lift coefficient.

22410 Vv OR SINKING-SPEED

Vertical velocity of airplgne at landing touchdown.
22411 Vv MAX
Specified maximum verfical velocity at landing touchdown.
22412 W
Specified weight of the airplane for a test condition.
22413 SPRINGY TAB

A tab, which is restraingd directly from the control surface by,'a spring such that during flight the [tab deflection is directly
proportional to the aeroglynamic forces exerted upon it.

2.2.4.14 PILOT LANDING AID TELEVISION (PLAT):HEAD

Protrusion above the cafrier deck, on the centerline of the landing area that houses the television cgmera of the pilot landing
aid television (PLAT) system.

22415 FSD
Full-scale development.

2.24.16 MIL-A-8860 SERIES

This series of specificatioms—inciudes M=A=8860,Mt=A-8868 1, WM=A-8863,WMti-=A-8865,vIL-A-8866, MIL-A-8867,
MIL-A-8868 (cancelled), MIL-A-8869, and MIL-A-8870.

3. REQUIREMENTS
3.1 General Specifications (Originally in MIL-A-8860B)
3.1.1  General

The requirements of this specification shall apply to fixed-wing piloted and fixed wing unpiloted airplanes unless specific
deviations are granted by the contracting activity. These requirements are selected for general usage on the basis of the
particular type of airplane being designed and of the performance of the basic, alternate, and training missions relative to
that design. The construction of the airplane shall conform to the manufacturing and process requirements of SD-24, as
amended, to provide airplanes, which comply with the design requirements of this specification, MIL-A-8861, MIL-A-8863,
MIL-A-8865, MIL-A-8866, MIL-A-8867, MIL-A-8868 (cancelled), MIL-A-8869, and MIL-A-8870.
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3.1.1.1  Limit Loads

The load factors and load formulas that are noted in any portion of this specification and the referenced specifications of
Section 2 represent limit loads, unless otherwise specified.

3.1.1.2  Ultimate Loads

Except for loading conditions for which specific ultimate loads are delineated, the ultimate loads are obtained by multiplying
the limit loads by the ultimate factor of safety. Failure shall not occur at the design ultimate load. The ultimate factor of safety
to be used for the design of the structure shall be 1.50, except that in certain cases for considerations of added safety,
rigidity, quality assurance, and wear, additional strength or multiplying factors of safety are specified.

3.1.1.3 Deformations

The cumulative effects gfelastiepermanentand-thermal-deformations-thatresult-from-appheation of repeated loads, and
from application of design limit loads, shall not:

a. Interfere with the mg¢chanical operation of the airplane.
b. Adversely affect its ferodynamic characteristics.

c. Require repair.
d. Require replacemernt of parts.
This requirement applies both to flight articles and to structural test articles when loaded statically or dynamically, and when
loaded in increments of |oad or sinking speed as specified for structural tests. This requirement maly be waved with specific

approval by the contraciing activity.

3.1.1.4 Load and Temperature Redistribution

If thermal, elastic and agro elastic deformations of the.structure occur as a result of limit flight and grpund loading conditions,
the external load and t¢mperature distributions shall include the effect of those deformations. Load redistribution’s and
magnitudes shall include those caused by thermally induced deformations, air load redistributipn’s caused by surface
temperature changes, figidity changes resulting from thermal stresses and other thermally inquced effects, and aero
elastically induced deformations.

3.1.1.5  Superimposed Loads

Residual loads remaining aftersextending or retracting landing gear and flaps, or caused by rigging loads of magnitudes
specified by the contractor “if the aircraft maintenance instructions, and pre-loads such as| those occurring when
sway-bracing is fitted, shall.be combined W|th the loads resulting from the pertinent Ioadlng condifions. Loads acting upon
the aircraft structure as O of engine exhaust, and
full engine power shall be comblned with the loads actmg on the aircraft structure at rest on the ground and the loads acting
on the aircraft structure during flight for the basic and high drag configurations and during landings, as applicable.

3.1.1.6 Transient Response

The magnitudes and distributions of loads shall include the effects of the dynamic response of the structure resulting from
the transient or sudden application of load. Examples include the dynamic response resulting from abrupt maneuvers,
landings, taxiing, braking wheels in air, sudden release of catapult holdback force, catapulting, response to catapult-tow
forces, arresting, oscillations of arresting gear deck pendants, slipping of arresting hooks on deck pendants, and assisted
takeoff-unit loads.
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3.1.1.7  Thermal Considerations

The design of the airplane shall include provision for the effects of: heating incidental to operation of power plants and other
heat sources from within the airplane including consideration for engine reheat operation. Also, operation in ambient
atmospheres consistent with both the cold and hot atmosphere temperature-versus-altitude relationship defined in
MIL-STD-210 (cancelled—superseded by MIL-HDBK-310) and extrapolated to cover operational altitudes; aerodynamic
heating; and heating encountered during shipboard catapult launch operation, both forward and aft of the raised jet blast
deflector (JBD). These effects shall include steady state and transient excursions of the airplane into and out of regimes of
aerodynamic heating consistent with its anticipated employment. The design shall include provision for the cumulative
effects of the time-temperature-load history of the airplane for its planned service life.

3.1.1.8 Authorized Changes

Government-responsible changes, authorized subsequent to the establishment of the original contract requirements, shall

not increase or decreas

tha annranriata ctriictural dacian arace wainhte 1inlace cnacificalbhs statad
p—tH O PP pPHAHE-SHH G- a8 SIgH-GHro S WeigrtsH18 sSSP B EHHCay-Statea

by the change. Strength

is required in the chan
application of the structy
design gross weights.
3.1.1.9 Fail-Safe
The complete airframe

failure of the airplane no
alternate load paths an

jed airplane for all loads, load factors, accelerations, and loading cond
ral design requirements of the detail specification to the changed airplane 3

Shall be designed such that failure of a single structural element will ne
I prevent safe continuance of its flight to a planned destination or to an aircr
] systems, and other fail-safe principles are required to achieve this cap

requirement, the airframe is defined as including all of the structural elements of major systems

connecting and support
motions of the airplane w

ng elements of power plant installations. Thefailure of these elements ¢
ithin the speed limits for its structural design, prevent the airplane from achi

low to effect a safe landling, and reduce the ultimate factor of safety for flight design conditions

than 1.0.

3.1.2 Design Strength
For all design condition
loads and material ultir
conditions, strength sha
specified scatter factors
3.1.2.1 Design Data 4
Design data and properi

from other sources subj
which shall be used in

5, strength shall be provided,so that material yield allowable stresses will
hate allowable stresses‘will not be exceeded at ultimate loads. For re
| be provided so thatthe fatigue life of the structure will equal or exceed th

nd Allowable*Materials Properties
ies of materials shall be obtained from MIL-HDBK-5 (cancelled) and MIL-

ect tolacceptance by the contracting activity. SD-24 contains requirement
lieu\of MIL-HDBK-17, and contains additional requirements for the use

itions which result from
t the specified structural

ther cause catastrophic
aft carrier. Redundancy,
ability. For this fail-safe
and all of the structural
AN cause uncontrollable
eving speeds sufficiently
from 1.5 to a value less

not be exceeded at limit
beated-load and fatigue
e specified life, including

HDBK-23 (cancelled) or
5 on fibrous composites,
of high strength steels.

Allowable properties bad

ed-on static and fatigue test data other than handbook data may he used s

ubject to acceptance by

the contracting activity. Properties other than those contained in these handbooks shall be substantiated and analyzed with
procedures used for corresponding data in the appropriate handbook, except as otherwise indicated for fibrous composites
in the applicable requirements of SD-24. Where it is necessary to develop data and properties for metallic and nonmetallic
materials and composites, the test materials, processes, and composites shall be those intended for use in production
airplanes. Minimum guaranteed properties obtained from the foregoing sources shall be used for design purposes. In
MIL-HDBK-5 (cancelled), “A” values shall be used in the design of structural components whose failure would result in loss
of the airplane or loss of control of the airplane, and shall be used also for the design of structural components not subjected
to structural tests. The “B” values of MIL-HDBK-5 (cancelled) may be used, subject to the approval of the contracting activity,
for the design of structural components whose failure would cause a load redistribution which does not cause failure
resulting in the loss of the airplane or control. Eighty-five percent of the average values or of the “B” values, whichever is
less, shall be used in the design of the composite structural components. For the substantiation of structural integrity by
analytical calculations, the nominal gage of material shall be the average gage between tolerances.
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3.1.2.1.1 Castings

Castings shall be classified and inspected in accordance with MIL-STD-2175 (cancelled—superseded by AMS2175).
Aluminum castings in structural applications shall conform to the requirements of MIL-A-21180 (cancelled—superseded by
AMS-A-21180) except that design data and allowable material properties shall be used as specified in 3.1.2.1. Calculated
margins of safety using “A” values from MIL-HDBK-5 (cancelled) shall be not less than 0.33 for ultimate calculations.
AMSS5343 shall be used for 16-4 PH castings. Castings shall not be permitted for any structural application unless specified
in the detail specification.

3.1.2.1.2 Forgings

Structural forgings shall be designed and produced in accordance with MIL-F-7190 (cancelled—superseded by
AMS-F-7190) for steel, MIL-A-22771 (cancelled—superseded by AMS-A-22771) and QQ-A-367 (cancelled—superseded

by AMS-QQ-A-367) for aluminum, and MIL-F-83142 for titanium, as applicable. Grain flow of the forging material shall be
such that no undesirabl

charactarietice ara-inharant in tha foraina
CHaaEeteHSHESaFe- e reRt+H{e1orgHhig-

3.1.2.2 Properties of Material for Design Purposes

The selection of the phy
allowable strength. Sucl

Sical properties used in structural design shall include a consideration of all
h factors include, but are not limited to: grain direction; manufacturing pro

factors, which affect the
cesses; nature of static,

repeated, transient, vibratory, and shock loads; stress concentration areas; factors ofr.conditions that are conducive to stress

corrosion problems; ope
residual physical proper

3.1.2.21

The allowable stresses U
So far as it is practical,
related to the directions

3.1.2.2.2 Temperatur|

rating environment consistent with overall planned usagg; and effects of o
ies.

Grain Direction

sed in the design shall not exceed those applicable to the grain directions ri
structural members shall be so designed‘that the directions of the criticg
of the grain resulting from forging, rolling, extruding, and other fabrication

b Effects

berating environment on

psulting from fabrication.
| stresses are favorably
brocesses.

The selection of allowalble stresses used for designshall include consideration of reductions of material strength, both at

expected maximum ele
This includes maximum
load application, and m
joint-fastener relaxation
3.1.2.2.3 Vibration Ef

The effects of sustaineg
allowable strength valug

ated temperatures and at ambient temperatures which follow exposure tq
and minimum exposure' temperatures, duration of exposure including cur
Agnitude of load. Allowable stresses shall be selected on the basis of cr
and elevated-temperature fatigue.

fects

vibration and repeated loads upon the strength of the material shall be
s for’design.

elevated temperatures.
nulative effects, rates of
bep, thermal expansion,

considered in selecting

3.1.3 Establishment of Criteria

It is intended that structural criteria be established on a rational basis. Criteria delineated in this specification and the other
specifications in the MIL-A-8860 series shall be used unless other criteria are determined to be more rational, or unless the
criteria are found to be inapplicable because of the peculiarities of the aircraft under consideration. New criteria or methods
which are proposed by the contractor shall be rational, and shall be submitted to the Naval Air Systems Command for
approval prior to use in structural design computations.

3.1.4 Landplane Landing and Ground Handling Loads

Landplane landing and ground handling loads for landplanes shall be in accordance with 3.3. These sections were originally
developed in MIL-A-8863.
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3.1.5 Additional Loads for Carrier-Based Landplanes

The additional loads for carrier-based landplanes shall be in accordance with 3.4. These sections were originally developed

in MIL-A-8863.

3.1.6 Miscellaneous Loads

Miscellaneous loading conditions shall be In accordance with 3.5. These sections were originally developed in MIL-A-8865.

3.1.7

Repeated Loads and Fatigue

Requirements for prevention of fatigue and repeated load damage shall be in accordance with 3.6. These sections were
originally developed in MIL-A-8866.

3.1.8 Ground Tests

The static, dynamic, ref
3.7. These sections wer|

3.1.9 Design Require
Airframe structural requ
3.2  Flight Loads (Orig
3.2.1  Applicability
Except as otherwise sf
specified ranges of cen
lesser or intermediate
3.21.1  Gross Weight]

The design gross weigh
minimum flying gross wi

by

eated load, and other ground tests required for proof of structural design
e originally developed in MIL-A-8867.

ments for Tie-Downs
rements for tie-downs shall be in accordance with MIL-T-81259.

inally in MIL-A-8861B)

ecified, the requirements specified herein apply to the complete airpla
r of gravity (CG) position, strength is required for the specified values of
ues which may be critical and which are practicable of attainment.

ts for the flight loads and loading conditions specified herein shall be all
pight to the maximumidesign gross weight. For weights up to the basic fli

strength shall be provid

d for all conditions fer the values of parameters specified for the basic flig

At higher weight, strength shall be provided for by maintaining a constant mass times load factor (n

the load factor shall be ot less thap-that specified in Table 1 for the maximum design gross weigh

shall be as specified in

ne structure. Within the
the parameters and any

gross weights from the
pht design gross weight,
ht design gross weights.
z\W) product, except that

—
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Table 1 - Symmetrical flight parameters (see 3.2.1.1)

Time for Abrupt
Limit Control
Speed | Displacement ti,
Symmetrical Flight Limit Load Factor VL seconds
Basic Flight Design All Gross
Class of Gross Weight Weights Maximum Design Gross Weight
Airplane Max Min at V4 Min at VL Max Min at Vu
1 2 3 4 5 6 7 8
VF, VA 7.50 -3.00 -1.00 5.50 -2.00 a, s 0.2

VT 7.50 -3.00 -1.00 4.00 -2.00 S 0.2
VO 6.00 -3.00 0 3.00 -1.00 p, e 0.3
VU 4.00 -2.00 0 2.50 -1.00 c | 0.3
VS 3.50 =100 0 250 0 f.1, € 04

VW, VR, VP 3.00 -1.00 0 2.50 0 04

Mission symbols for clasg of airplane:

A Attack

F Fighter

O  Observation

P  Patrol

R  Reconnaissance

S  Antisubmarine

T  Trainer

U Utility

W Weather

3.2.1.1.1  Height Distrjbutions

The weight distributiong for the basic, high drag, drive recovery, landing approach, and takeoff gonfiguration shall be all

those that are critical a
consideration of all poss|
provision is required (
aerodynamic controllabi

3.2.1.2 Center of Grayity (CG) Positions

The design CG position
and location of externa
positions. Included sha
symmetrical and asym
accelerations, fuel sequ
15% of the distance be

greater. This tolerance ‘sh2

5 a result of all practicable symmetsical and asymmetrical distributions. Itf shall be determined by
ble arrangements of variable, disposable, and removable items, including gxternal stores, for which
ncluding ballast required for\-structural demonstration tests) within thg airplane strength and
ity limits.

5 at each weight and each aerodynamic configuration (position of variable [geometry surfaces, size
stores) shall include a tolerance beyond the actual maximum forward @and actual maximum-aft
| be all weights and aerodynamic configurations which are attainable ag a result of all practical
etricak-distributions of useful load up to the maximum design weight| airplane attitudes and
ncing.and airplane flexibility. This tolerance shall be +15% of mean aeroflynamic chord (MAC) or
een the most forward and most aft actual vaIues from the complete CC envelope, whichever is
; he—6 the actual most forward

position and aft of the actual most aft position. For alrplanes with varlable sweep wmgs the reference MAC shall be that for
the wings landing or takeoff position. Fuel transfer failures which impact the CG location such that it removes the air craft
out of the allowable ground operational envelope shall be considered.

3.2.1.2.1 Ballast Support Structure

When sufficient ballast support structure strength cannot be identified and located for ballast weight distribution necessary
to meet the specified CG requirements with the specified tolerances, the contractor may use a finite element distribution of
the ballast weight throughout the forward or aft portions of the fuselage, as appropriate. When a finite element distribution
is used, strength provisions shall be made and appropriately defined for the support-structure(s) for the ballast weight(s) to
allow for a 1.0% MAC tolerance on the maximum forward and aft design CG. This deviation shall apply for the design of
ballast weight support structure only.
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3.2.1.3 Positions of Landing Gear and Doors

Loads on landing gear and doors shall be those resulting from the loading conditions of this specification for the fully opened,
intermediate positions, and fully closed positions up to the limit speed for which operation or holding of these components
is required. If the airplane’s aerodynamic characteristics are significantly affected by the positions of these items, the loads
on the airplane shall be those resulting with these items fully opened as well as fully closed, considering each item
individually.

3.2.1.4 Deformation of Internal and External Access Closures

Load carrying and nonload carrying internal and external access covers (including doors, panels, hatches, cowlings and
other coverings), locking mechanisms, such as landing gear up locks and down locks, access closure latches, and access
closure fasteners shall not deflect adversely from their intended positions at loads up to the design limit load for each loading
condition for which limit loads are specified. Unlocking, unlatching, or release of access closures, and unlocking or

unfastening of mechanis

mecshall nat accur atloade unto and inecludina desian-ultimata faor laoading
HS-SHaHot tH—at1EaaS—tpPto-aRaHReHaRg-aesSigh-thtiate+or—0aahig

onditions for which limit

or ultimate loads are sp
remain in place under u
selected at random on ¢
will occur by which Ram

3.3 Landing and Groy

3.3.1

When specified perform
components, additional
approved by the procuri
to aircraft having conver
with single or multiple
multiple strut main gears
shall be prepared for ap|
3.3.1.1  Weight Distril
Weight distributions ang
arrangements of variabl
the airplane detail spe
configuration must be cq

3.3.1.2 Engine Thrus

General Requirgments

pcified, and at loads up to and including maximum design loads for landin
timate flight loads if 10% of the fasteners are unfastened or if one latch’of
ach edge of an access closure secured by these fasteners or latehes’is u
air effects would cause increased loads.

nd Handling Loads (Originally in MIL-A-8862)

ance parameters are insufficient to produce a ‘state of dynamic equilibriy
forces are to be applied to achieve equilibriund2; These additional forces sh
hg activity or by other rational means. The*landing load conditions specifi
tional landing gear arrangements where.each main, nose, or tail gear cons

, and other auxiliary gears are used, rational criteria meeting the requirem
proval by the procuring activity.

utions and Center of Gravity,(CG) Positions

CG positions used for'design shall be all those that are critical and shg
b and removable jitems for which provision is required. External store confi
cification shall be-included. The possible weapon release configuratio
nsidered for.asymmetric landing condition.

For landing conditions, Tngine thrust shall be from zero thrust to maximum available.

g. Access closures shall
quick release fasteners
hfastened. No deflection

m in the aircraft and its
all come from a method
bd herein are applicable
ists of a single strut gear

heels. When unconventional landing~géar arrangements with single or fnultiple strut nose gear,

ents of this specification

Il include all practicable
gurations as specified in
h of all specified store

3.3.1.3

Fixed, Removable, and Disposable Mass Items

Load factors shall be those required at the specified design weights commensurate with the dynamic response of the

structure.

3.3.2 Landing

Strength is required for field landings and for laboratory tests that simulate these landings, see also 3.7. These sections
were originally developed in MIL-A-8867.
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3.3.2.1 Landing-Loads Analysis

The landing-loads design analysis may be a rational analysis that is acceptable to the procuring activity. As an alternate,
the methods of Section 4, except for rough terrain, will be acceptable for design analysis. The vertical component of the
ground reaction shall be assumed to develop with time in accordance with Section 4 unless otherwise substantiated in a
manner acceptable to the procuring activity. The effects of strut friction and rational strut extension shall be included in the
analysis. Conditions to be considered shall be all those critical throughout the landings and shall include at least the
following:

a. Maximum spin-up load in combination with the vertical load occurring at the instant of maximum spin-up load.

b. Maximum spring-back load in combination with the vertical load occurring at the instant of maximum spring-back load.

c. Maximum vertical load in combination with the drag load occurring at the instant of maximum vertical load. The drag
load shall be not less-thar-ene-guarter-ef-the-madmurm-verticaHoad:
3.3.2.2 Spin-Up and $pring-Back Loads

Spin-up and spring-back
coefficient of 0.55 betw
touchdown speeds shal
open in the landing pos
load, and use a ramp fu
3 degrees drift angle in

3.3.2.3 Tire Pressure

Tire pressure shall be th

3.3.2.4  Strut Servicin
The air pressure shall b
instructions. The oil vol
not attainable, the maxi

3.3.241 Variation in

For all takeoff and landifng conditions; the shock-strut air or gas pressure, shock-strut oil level, and

combinations of the folld

m
:Lum attainable value shall apply.

loads shall be those developed when the airplane lands on surfaces that
een the tire and surface and any lesser values of sliding friction coeffici

be 120% of the minimum speed for level flight with landing gear and ot
tion. (Note: For low inflation pressure may consider 0,8.as maximum coef
nction to apply this load over a 0.2 second period. FOr efoss wind conside
jetermining these loads.)

Y

e all values between 90% and 110% of the value recommended in the er
e shall be all values within*'90% and 110% of the recommended volum

Servicing of Landing.Gear and Tail Bumper

wing variations:

e maximum recommended in the inspegction and maintenance instructions.

develop a sliding friction
ent that are critical. The
her devices extended or
ficient of friction for limit
rations may need to use

ection and maintenance

e except that if 110% is

tire pressure shall be all

lly extended position.

a. 15% above and 15% below,the recommended air or gas pressure with the shock strut in the fu

b. 15% above and 15%-below-therecommended-oivelume—the15%abeve-variation-eannotb
attainable variation shall be used.

c. 20% above and 20% below the recommended tire pressure.

€ attained, the maximum

These combinations shall include servicing instructions and ambient temperatures (cold day to tropical day) effects.

3.3.2.5 Wing Lift

The wing lift shall be equal to the airplane weight.

3.3.2.6

Overload Landings

The airplane design shall be such that the design landing-gear reactions are not exceeding when the airplane is landed at
a weight of 1.15 times the landplane landing design weight but with an airplane sinking speed of V(1/1.15) times
(approximately 0.9325 times) the specified maximum design limit sinking speed.
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3.3.2.7 Design Limit-Sinking Speed

Combinations of design weight and sinking speed shall be in accordance with Table 2. For reserve energy absorption, it
shall be shown by analysis that the landing gear will not fail during a simulated landing at a descent velocity of 125% of
design limit sinking speed at landing design weight. The analysis shall be performed in accordance with MIL-T-6053.

Table 2 - Design limit-sinking speed (see 3.3.2.7)

Landplane Landing Maximum Landing
Design Weight Design Weight
Primary and Basic Trainers 13.0 FPS 8.5 FPS
All Other Classes 10.0 FPS 6.0 FPS

3.3.2.8 Symmetrical Landings

The airplane shall land ip the attitudes shown in Table 3 at the design limit sinking speed.

Table 3 - Symmetrical landing attitudes (see 3.3.2.8)

Number Attitudp Description Applicable to
1 Three-point Main and nose wheels in contact with the ground Noserwheel types
2 Two-point Main wheels in contact with the ground, with the nose Noserwheel types
wheel just clear and not carrying the load throughout the
landing
3 Tail down Main wheels in contact with the ground with the airplane at | Noserwheel types

angle of pitch for maximum lift or at maximum angle
permitting ground clearance of all parts of the airplane,
except if fitted with tail bumper, the tail bumper shall be
completely compressed, whichever is the lesser angle
4 Three-point Main and tail wheels in contact with the ground Tail-wheel types
5 Level Longitudinal axis of the airplane level Tail-wheel types

3.3.2.9 Drift Landing

The airplane shall be in| the two point or levehattitude with only the main wheels on the ground. [The vertical reaction on
each main gear shall bg equal to one-half of the maximum vertical reaction obtained from two-poipt and level symmetrical
landings. The side load jon one main gear shall consist of an inward acting load of 0.8 times the specified vertical reaction
at that gear. The side lopd at the othér'main gear shall consist of an outward acting load of 0.6 timies the specified vertical
reaction at that gear. Both side loads shall act simultaneously at the ground and be resisted by ineftia of the airplane. Drag
loads shall be zero.

3.3.3  Ground Operatipn

Acceptable runway roughness shall be in accordance with the data specified in Figures 1 and 2.
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Figure 1 - Power spectral density levels for paved,
semi-prepared, and unprepared airfields (see 3.3.3 and 3.3.3.4.1)
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Figure 2 - Discrete 1-cosine bump heights or cosine-1 dip depths
forl paved, semi-prepared, and unprepared airfields (see 3.3.3 and 3.3.3.4.1)
3.3.3.1  Braking

With the landing gear and tires in their static positions and the airplane moving in a straight-ahead direction, the maximum
drag reaction at each wheel equipped.with brakes in contact with the ground shall be 0.8 times the|vertical reaction at each
wheel. For bare soil fields, at each unbraked wheel the drag reaction shall be 0.2 times the vertical neaction while the braked
wheel shall remain at 0[8 times:the vertical reaction. (Note: For dynamic simulations, consider ramping up to 0.8 within
0.5 second. If brake torque eontrol/limiter is used, apply the rate from the limiter to the simulation instead of the ramp time.)

3.3.3.1.1  Two-Point oft
For nose-wheel-type airplanes, the airplane shall be in a two-point attitude. For tail-wheel types, the airplane reference axis
shall be horizontal. The vertical load factor acting at the airplane CG shall be derived by rational analysis from applicable
runway roughness parameters. Alternately, it shall be acceptable to use CG load factors of 1.2 at the landplane landing
design weight and 1.0 at the maximum design weight. Drag reactions specified in 3.3.3.1 shall be combined with the vertical
reaction.

3.3.3.1.2 Three-Point Braked Roll

For nose-wheel-type airplanes only, the airplane shall be in the three-point attitude. The vertical load factor acting at the
airplane CG shall be derived by rational analysis from applicable runway roughness parameters. Alternately, it shall be
acceptable to use CG load factors of 1.2 at the landplane landing design weight and 1.0 at the maximum design weight.
Drag reactions specified in 3.3.3.1 shall be combined with the vertical reaction.
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3.3.3.1.4  Unsymmetrical Braking

For nose-wheel airplanes only, the airplane shall be in the three-point attitude. The vertical load factor at the airplane CG
shall be 1.0. The main gear on one side of the airplane shall be braked and developing a drag load as specified in 3.3.3.1.
The airplane shall be placed in static equilibrium with side loads at the main and nose gear reacting the yaw moment, and
with vertical loads at the main and nose gear reacting the pitching moment. The forward acting load at the airplane CG shall
be equal to the summation of the main gear drag loads. The side load at the CG shall be zero. The side load at the nose
gear shall be acting at the ground and need not exceed the vertical reaction multiplied by a coefficient of friction of 0.8. The
nose gear shall be aligned in a fore-and-aft direction.

3.3.3.1.5 Reverse Braking

For nose-wheel-type airplanes, the airplane shall be in the two-point attitude. For tail-wheel type airplanes, the airplane shall
be in the three-point attitude. The vertical load factor at the CG is 1.0. A forward acting drag reaction as specified in 3.3.3.1
shall be combined with

avarticalraactions
- HcaTE8acHOHS

3.3.3.2  Turning

The airplane in the threg-point attitude shall execute steady turns by the following means:

a. Unsymmetrical thrust or nose gear steering.

b. Unsymmetrical thrugt or nose gear steering with symmetrical braking.

c. Differential braking.

The ratio of side load to
except that this value ng
braked wheels shall be
vertical load may be de
airplane CG load factor|
fields, at each unbraked

derived by a rational analysis of the applicable runway roughness data.

3.3.3.3 Pivoting

With brakes locked on the wheels of the ‘gear unit about which the airplane is rotating, the airpla

wheel, or in the case of
load factor at the CG sh

3.3.3.4 Taxiing

vertical load shall be limited to 0.5 on any‘wheel and the sum of the sidg
ed not exceed a value that would result.in‘overturning. For braking conditid
such that the vector sum of the drag lead and side load will not exceed 0.8
ised by a rational analysis of standard runway roughness parameters or,
of 1.2 at landplane landing design weight and 1.0 at the maximum desi
wheel the drag reaction shall be 0.2 times the vertical reaction. The ver

multiple whegls, about the centroid of the contact area of all wheels in th
bl be 1.0 and the tire coefficient of friction shall be 0.8.

loads shall equal 0.5W
ns, the drag load on the
of the vertical load. The
plternately, by use of an
gn weight. For bare soll
tical load factor shall be

ne shall pivot about one
e gear unit. The vertical

The airplane shall be d

sicdned-for the loads rasultina fraom-a dunamiec—analvsis of taxiina-overr
Sighea—+torthe—+oaas+testihgiHoma—ayRaHcahRat/Sis—ottaxHhRg-over

inway profiles specified

herein. The effects of weight, CG position, mass distribution, ground speed, and landing gear characteristics shall be

included.
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3.3.3.4.1  Dynamic Taxi

Dynamic taxi analysis shall be performed for the airframe using both a continuous runway profile and discrete step and
(1-cosine) bump and depression inputs. The applicable runways of Figures 1 and 2 shall be used in the analysis at all
weights up to and including the maximum takeoff weight as defined by the contract document. The effect of aerodynamic
lift and engine thrust shall be included commensurate with the aircraft capabilities. Pitch, translation, and roll rigid body
modes and all significant symmetric and anti-symmetric flexible modes for the airframe and landing gear shall be used. The
gear’s complete nonlinear air spring and hydraulic damping simulation for the oleo and tire shall be included. The aircraft
response to the following inputs shall include all combinations of aircraft velocity (V) and contour wavelengths (A):

a. Runway profile elevations used in the continuous analysis shall have power spectral densities (PSDs), which equal or
exceed the spectra shown on Figure 1.

The terrain roughness contours used to define the airfield surfaces for the discrete input shall be step inputs up to 1 inch
for paved, 2 inches ces, and single and two
(1-cosine) shaped b ion inputs shall be those
of the applicable sun les from 0 to 90 degrees
to the crest line of th

or semi-prepared-surfaces-step-inputs-upto-dinchesforunprepared-sur
Lump and depressions. The maximum amplitudes for the bump and depress

faces on Figure 2. The aircraft shall approach the contours at all criticalahg
e contours.

3.3.34.2 2.0g Taxi

Alternately, with the app
Wis the airplane weight
total load of 2.0W shall
wing lift shall be consids
3.3.3.5 Special Tail-@
The airplane shall be in
maximum angle obtaing
vertical reaction shall b
damper, lock, or steerin
load acting at the groun
3.3.3.6  Tail-Gear Obq
The airplane loads shall
tail gear is swiveled 18(
stroke or statically, whi
surface on which the tai

3.3.3.7  Arresting Gead

roval of the procuring activity, the sum of the vertical loadsacting at the gro
and encompasses the design weight, CG, and mas$ distribution envelop|
be reacted at each mass item. For the nose gear-design, 3.0W shall be u
red for the 2.0W taxiing condition.

ear Conditions
the three-point attitude with the tail gear swiveled 90 degrees from thg

b combined with the maximum static vertical reaction. If the tail gear is ¢

g mechanism, the side load-shall be applied both in the swiveled and tra

i for the trail position.

truction

be those resulting-from dropping the airplane on its tail gear rotationally th
degrees frofits trail position. The oleo strut of the tail gear shall be co

Chever is ess, and restrained from further extension but not restrained

gear is_dropped shall be inclined up and aft at a 0.25 slope.

r

ind shall be 2.0W where
e of the air vehicle. The
sed instead of 2.0W. No

trailing position, or the

ble, whichever is less. A side load;~acting at the axle of the tail gear, equal to the maximum static

quipped with a shimmy
| positions with the side

rough 5 inches while the
mpressed to 50% of full
from compression. The

The following criteria shall apply to those systems wherein the procuring activity has specified the requirement for an
arresting gear. The type of ground arrestment system shall be specified by the procuring activity. The magnitude, directions,
and distribution of external and internal loads shall be all those that occur throughout the arresting operation. These loads
shall properly take into account the time histories of the arresting forces and the resultant response of the airplane structure,
with appropriate consideration of the characteristics of tire, shock absorbing, and damping devices. The arresting loads
shall act in the plane of the arresting cable and shall act through the center of the hook point radius at the cable groove
through points laterally displaced to the right. And, alternately, to the left of this point a distance equal to half the hook point
radius at the cable groove. The side load resulting from the eccentricity shall act to increase the side load at the hook
attachment to the fuselage. The design loads shall be based on the aircraft maximum design weight at Vs..
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3.3.4 Handling Conditions

3.3.4.1 Towing

The airplane shall be in the three-point attitude. The resultant of the vertical reactions at the wheels shall be equal to the
weight of the airplane and shall pass though the CG. The towing conditions shall be as specified in Table 4. The values of
T used in obtaining the towing loads specified in Table 4 are those defined on Figure 3. These towing loads shall act parallel
to the ground. The side component of the tow load at the main gear shall be reacted by a side force at the static ground line
at the wheel to which the load is applied. In cases where the load directions specified cannot be obtained because of the
airplane configuration or because of the type of auxiliary gear swiveling provided, the maximum attainable angle of specified
load that will not result in side load on the auxiliary wheel shall apply. Additional loads necessary for equilibrium, considering
each separately, shall be as follows:

a. Inertia of the airplane.

b. If a tow point is at of near a main gear unit, a force acting at the axle of the wheel nearest thela tow point in a direction
opposite to the component of the tow load, parallel to the plane of symmetry, equal in magnitude to this component, or
the vertical reaction|at a main gear (whichever is less), combined with internal loads-required for equilibrium. If a tow
point is at the plane jof symmetry, a force acting at the axle of the auxiliary wheel, in adirection|opposite to the direction
of the tow load, eqyal in magnitude to this tow load or the vertical reaction at the @uxiliary wheel (whichever is less),
combined with interpal loads necessary for equilibrium.

Table 4 - Towing conditions (see 3.3.4.1.and 3.4.10.1)

Towing Load
Direction from Forward, Rotation. 6f Auxiliary Wheel
Condition degrees Magnitude | Relative.to Normal Position Tow Point
0
fgg 0.75T -- At or|near each main gear
+150
0
180

0
180 T 180 At auxiliary gear or near

Maximum angle plane of symmetry
- 0.5T
Maximum angle plus 180
_Ma imum angle 05T
Maximum angle plus 180

T 0

Maximum angle

Maximum angle plus 180

— -
Dl2S|o|o|N|o|o|swind|=
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Figure 3 - Tow loads(see 3.3.4.1 and 3.4.10.1)

3.3.4.2 Jacking

Jacking loads shall be im accordance with Table 5. The vertical load shall act singly and in combirfation with the horizontal
load acting in any directjon. The horizontal loads at the jack points shall be so reacted by internal|forces that there will be

no change in the vertical loads at the jackpeints.

Table 5 - Jacking loads (see 3.3.4.2 and 3.4.10.2)

Landing Gear Other Jack Points
Component Three-Point Attitude Level Attitude
Vertical 1.35F 20F
Horizomntat 04+ 05+

F is the static vertical reaction at the jack.

3.3.4.3 Hoisting

When the airplane is in the level attitude, the vertical component shall be 2.0Wh.
3.3.5 Miscellaneous

3.3.5.1 Rebound

With the landing gear fully extended and not in contact with the ground, a rebound load factor of not less than 20.0 shall act
on the unsprung weight of the landing gear along the line of motion of the strut as it approaches the fully extended position.
If the landing gear design is such that the rebound load factor is expected to be in excess of 20.0, the anticipated value

shall be used.
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3.3.5.2

Extension and Retraction of Landing Gear

The following loads shall act separately and simultaneously with the landing gear in each critical position between fully
extended and fully retracted:

up to the limit speed specified for the takeoff and landing configurations.

Inertia loads corresponding to the maximum and minimum symmetrical limit load factors specified for flight in the takeoff

Inertia loads resulting from accelerations of those parts of the landing gear that move relative to the airplane during

extension or retraction. The accelerations shall be those resulting from use of maximum available power of the extension

4.2 oo th
Tt

i a-frara-ak la totina ot o aral on A PYTRP-N IR S PX 72N
STt Ty o WiiC TS Totati Ty at veTipricTar SpotUTquoarrto oS oot

tracting or extending at the maximum rates attainable.

a. Aerodynamic loads
b.
and landing configurations.
C.
and retraction system.
d. Gyroscopic loads r
configuration and re
3.3.5.3  Braking Whegls in Air

The airplane shall be aifborne in the takeoff configuration with the landing gear in any position bet

fully retracted. The airpl
the stalling speed in the
static value in 0.2 secon
3.3.5.4 Load Distribuf

The loading conditions
multiple wheels.

3.3.54.1
The wheel loads shall b

3.3.5.4.2 Unequal Tir
The wheel loads resultin]
and from the symmetric
axle shall be so distribut
on the other side will be]
applied the inboard whe

3.3.5.4.3 Flat-Tire La

Symmetricdl Distribution

ane vertical load factor shall be 1.0. The airspeed and wheel peripheral s
akeoff configuration. The maximum static braking torque.shall be applied fr|
d.

ion on Multiple Wheels

specified in 3.3.5.4.1 through 3.3.5.4.5 aretapplicable to airplanes with I3

e equally distributed among theswheels on the same axle.
e Inflation

g from the conditions’specified in 3.3.2.8, 3.3.2.9, 3.3.3.1.1, 3.3.3.1.2, 3.3
hl, unsymmetrical,-and drift landings on each landing gear unit having mult
ed that the Joads on the wheels on one side will be increased by 20%, and
deceased20%. Except that for drift and turning conditions, the 20% incrg
els with-the“inward acting side load, nor to the outboard wheels with the ot

ling speed in the takeoff

ween fully extended and
peed shall be 1.3 times
bm zero to the maximum

nding gear units having

3.2, 3.3.3.4, and 3.3.4.1
ple wheels on the same
the loads on the wheels
ased loads need not be
tboard acting side load.

nding

The ground reaction resulting from the landing conditions, reduced to 60% of the specified loads on each axle, shall be
distributed to the wheels having inflated tires.

3.3.5.4.4

Flat-Tire Taxiing

The ground reaction resulting from the taxiing conditions, reduced to 50% of the specified loads on each axle, shall be
distributed to the wheels having inflated tires.

3.3.545

Flat-Tire Towing

The ground on each axle resulting from the specified towing conditions shall be distributed to the wheels having inflated

tires.
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3.3.5.5 Tail Bumper

The airplane shall be rolling backward at 5 mph and the maximum braking load shall be suddenly applied. The tail bumper
load shall be as determined by a dynamic analysis of the motion of the airplane. For landings, the attitude at touchdown
shall be attitude number 3 of Table 3. The loads applied to the bumper shall be those determined from a study of the
airplane’s motion.

3.3.6  Ski Loads

These loads are applicable to ski loads in snow, mud, and on ice.

3.3.6.1 Landing Conditions

The sinking speeds, weights, wing lift, oleo extensions, and specified types of design landing conditions of 3.2 shall apply.

3.3.6.1.1  Coefficient ¢f Friction

The coefficient of friction shall be 0.25.
3.3.6.2 Ground Hand]ing Conditions
3.3.6.2.1  Takeoff and Landing Run

The airplane shall be in the three-point attitude. The vertical load factor at\the gear shall be 1.0 [at the maximum design
weight with a linear varigtion of load factor to 1.2 at the landplane landing-design weight. The coefficient of friction shall be
0.40. Pitching moment ghall be balanced by rotational inertia.
3.3.6.2.2  Frozen Ski
The airplane shall be in the three-point attitude with each ski alternately assumed fixed. The loads and torques shall be
those resulting from application of maximum engine power or thrust available at -60 °F to the enging(s) on the side opposite
from the fixed ski. The Igpads shall be reached as follows:
a. By main gear ski anfd nose gear ski.

b. By main gear ski.
3.3.6.2.3  Steering

The nose-gear ski shall fesist fullsteering torque.

3.3.6.3  Load Distribufian~(All Skis)

3.3.6.3.1  Vertical and Side Loads

Vertical and side loads resulting from the conditions of 3.3.6.2.1 and 3.3.6.2.2 shall be distributed as shown on Figure 4.
(Side load shall be applied to either tire or ski where applicable.)


https://saenorm.com/api/?name=7b6189a90e3c3cbc3fedca482b1cd222

SAE INTERNATIONAL AS8860™B Page 28 of 54

3
LN
1]

iqure 4 - Tire or ski load distributions (see 3.3.6.3.1 and 3.4.11.4.a. and|b.)

n

3.3.6.3.2 Tread Wise|Load

The tread wise load shaltbedistribtted-altert |atc=y to-theinboard-and-outboard-side-of the-ski-as-sHown on Figure 5, except
that for rolled attitude landings, the distribution shall be 3to 1.

2P »

Figure 5 - Tread wise distribution (see 3.3.6.3.2 and 3.4.11.4.b)

3.3.6.3.3 Drag Load

The drag load shall be distributed uniformly along the base of the ski. Side load and drag need not be combined.
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3.4 Ground Loads for Navy Acquired Air Vehicles (Originally in MIL-A-8863C)
3.4.1  Height Distribution and Center of Gravity (CG) Positions

Weight distribution and CG positions shall be all those that are critical as defined by all possible arrangements of variable
and removable items for which provisions are required including all combinations of partially and fully loaded multiple bomb
racks, internal fuel tanks, and external fuel tanks. In addition, these arrangements shall include:

a. The maximum internal fuel loading that can be attained within the applicable design weight with all store stations empty
of pylons, adapters, launchers, racks, and stores, and with other useful loadings such as passengers, cargo, guns and
ammunition, etc., removed.

b. All asymmetrical store loading configurations which result in the lesser of the following rolling moments:

1. 1.2 times the peximun A y—teading—eaech-stere—station—im turn, with all possible
combinations off pylons ores specified to be carried:by| that store station in the
detail specification. As each store station is loaded all other store stations shall be émpty of adapters, launchers,
racks, stores, efc.

2. Maximum attain
stores, etc.

ble by loading only one side of the airplane with the other side empty of adfapters, launchers, racks,

c. Atolerance of +15% of the MAC or 15% of the distance between the mast forward and the mqgst aft actual values from
the complete CG envelope, whichever is greater. This tolerance shall e applied so as to movg the design CG forward
of the nest forward gosition and aft of the most aft position. For airplanes with variable sweep wjngs, the reference MAC
shall be for the wings in the landing and takeoff position.

3.4.2 Limit and Ultimgte Loads

With the exception of bdrricade loads, all loads specified herein are limit loads. The barricade loads are ultimate loads.

3.4.3 Balance of Forces

For conditions for which parameters or values,of parameters are not completely specified to the gxtent necessary for the
airplane and its compgnents to be in complete translational and rotational equilibrium, additjonal forces, which are
determined by a rational|jmethod, shall be assumed to act in a manner such that the acceleration of the airplane’s component
masses are balanced by|the externally applied forces. For the loading conditions specified in 3.4.7 (¢xcept 3.4.7.1.6), 3.4.8.1
(except3.4.8.1.5and 3.4.8.1.7), 3.441:1, 3.4.11.2, and 3.4.11.5, the externally applied forces and airframe responses shall
be determined by dynamic/flexible-airframe analyses.

3.4.4 Arresting and Catapulting Forces

For carrier-based airplanes—the-horizontal-components-ofthe-arresting-hock-and-catapuli-towforces shall be derived from
MILSTD-2066 (cancelled—superseded by MIL-HDBK-2066) or additional data provided in the detail specification for all the
arresting gears and catapults with which the airplane is required to operate.

3.4.5 Variation in Servicing of Landing Gear and Tail Bumper

For all takeoff and landing conditions the shock-strut air or gas pressure, shock-strut oil level, and tire pressure shall be all
combinations of the following variations:

a. 15% above and 15% below the recommended air or gas pressure with the shock strut in the fully extended position.

b. 15% above and 15% below the recommended oil volume. If the 15% above variation cannot be attained, the maximum
attainable variation shall be used.

c. 20% above and 20% below the recommended tire pressure.

These combinations shall include servicing instructions and ambient temperatures (cold day to tropical day) effects.
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3.4.6 Field Roughness Requirements

For field takeoffs from, and landings on, (a) unprepared sod, clay, or dirt fields; (b) semi-prepared matted sod, clay, or dirt
fields; and (c) paved runways, the roughness or range of terrain contours and soil-bearing strength for design shall be as
defined on Figure 6. The soil-bearing strength is given in terms of the California Bearing Ratio (CBR) and shall be constant
up to a depth of at least one foot. For both the takeoff and landing roll-out requirements, the ground roughness contours for
design shall be one minus cosine shaped undulations of constant wave length. Such undulations shall have all combinations
of heights and length specified on Figure 6. The shape of the undulations in the lateral direction shall be held constant. The
roughness for each type of airplane shall be as follows:

a. Paved runways: Carrier based (CB), land based (LB), land based trainer (LBT), and short takeoff and landing (STOL).
b. Semi-prepared fields: CB and STOL.

c. Unprepared fields: $FO

d. For ski airplanes, srjow and ice covered semi-prepared fields shall apply.

i
ml:l:

[1-COS 2r|(-)]

1 N N
o

|

UNPREPARED FIELDS
CBR VARIES FROM2 TO 10

SEMI-PREPARED FIELDS
CBR VARIES FROM 10 TO DC

i

PAVED RUNWAYS CBR -- m/

' l A f . { //////X/J/

] 100 200 300 400 500 600 T0 800 900 1000

WAVE LENGTH, L (FEET)

MAXIMUM BUMP HEIGHT, H, INCHES

H,=0.01765 L + 32,35 H,=0.2067 L+ 4 Hy=0.048 L +2 H,=0.01L
(150 < L < 1000) (0 <L <150) {0 < L < 1000) (0 <L < 1000)

Figure 6 - Ground roughness for landing and takeoff (see 3.4.6)
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3.4.7 Takeoff
3.4.7.1  Catapult Takeoff

Applicable to carrier based airplanes. The design loads for airplane accessories for catapult launching shall be in
accordance with this section.

34711 Maximum Deck Reactions

The airplane design shall be such that the maximum landing gear vertical load for each landing gear unit separately, which
results from the conditions of 3.4.7.1, shall not exceed the allowable deck reactions determined from Figures 7 and 8.
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Ezample Single Wheel — Find the maaimum permissible

landing gear deck reaction F for an airplane having
b j05 & single wheet landing gearwith a 304 7.7 tirs for

“whieh

[ = 21,300 L8B3
b 180 p = 400 PS5

r = 360 psl

. 400 % 172 _

K (0.7 I;Eu 8.3} = 104
e THS _ 21,200

o = 1.04s e = 55
.. 180 Maz. Permissible Reaction {KIPFS)

F = 1765
T N — Exarmpie.Dual Wheeis — far dual wheels with the same

size fires spaced 14 inches om cenfrs ("} dhivitte the

reaction F obtained from this:nomggram by the dual
— 175 whiee laad fittnf-!l‘ from Figuee 3

b = 14" (Spacing of dusl wheels)
— 1725

K, = 925
— 171 '

i7E500 .
F o35 = 191.00018s

Figure 7 - Maximum allowable vertical deck reaction
for a landing: catapult area (see 3.4.7.1.1)
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DUAL WHEEL LOAD FACTOR, K,
£
tn

.
un
= |

Max Dual Wheel Reaction =

Max Single Wheel Reaction

Kﬁ
3 '“:’____‘_‘ _ *-|
- \ -
! \ g
| | | | | 1 | | |
¢ 10 20 1]

Holdback L¢ads

The holdback loads shall be as specified herein.

3.4.7.1.2.1

The hold back bar shal

Buffing

SPACING OF DUAL WHEELS, I;;', INCHES,

CENTER TO CENTER

Figure 8 - Dual wheel load factors (see 3.4.7.1.1)

engageé the slider of the catapult deck hardware at all critical angles re
requirements of MIL-L-22589. During the buffer stroke, a tension load equal to the load H in 3.4.7

sulting from the spotting
1.2.3 shall be applied to

the airplane holdback fitting.

347122

Tensioning

The airplane shall be secured to the catapult shuttle by the launch bar and to the deck through the deck ramp structure by
the holdback bar, in all critical attitudes, which occur during the tensioning operation. The horizontal component of the
tensioning force applied by the catapult shuttle shall be 5500 pounds and shall be reacted by the holdback assembly.
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3.4.7.1.2.3 Release

The airplane shall be in all attitudes resulting from the release operation. The deflection of tires and shock struts shall
correspond to the forces acting. The tension load H, in pounds, at the airplane holdback fitting shall be:

T+5500+0.2W

H= 1'65[ COS THETA

]+ 0.06R (Eq. 1)

where:

T = maximum thrust, with thrust-augmentation devices operating, if airplane is so equipped, including surge effects from
ignition, at sea level on a cold day, LB

W = maximum design weight, LB

THETA = angle between holdback axis and deck at release

The load in the launch bar shall be that required for equilibrium. The side loads shall"be {hose resulting from the
maximum possible misalignment of the launch system resulting from the off-center positions of MIL-L-22589.

R = minimum releade element load, LB
3.4.7.1.24 Minimum |Release Load
The minimum release lgad R, in pounds, for the release device shall bet
R = 1.35[(T + 5500 + 0.2WY)/{COS THETA)] (Eq. 2)
The symbols are defined in 3.4.7.1.2.3. The allowable tolerance-is +6 and -0% of the load R.
3.4.7.1.3 Maximum Qatapult Tow Force
For weights ranging from the maximum design weight to the weight required for the primary missign, the catapult tow force
shall be the maximum aftainable at capacity operation from all catapults from which the airplane is{required to operate. For
lesser weights, the tow [force shall be reducéd:to that corresponding to the maximum load factor of 3.4.7.1.4. The mean
values of the tow forces|of 3.4.4 shall be used to determine limit tow force.
3.4.7.1.4 Maximum Qatapult Horizontal Load Factor
The maximum quasi-stgtic horizontal load factor of the airplane CG shall be the sum of the maxinpum attainable tow force
corresponding to the primary«mission weight plus the maximum horizontal component of thrust|divided by the airplane

weight for the primary mjssion. For design of airframe structure, mass items and stores, the maximym horizontal load factor
resulting from catapult lay ; at-which i i mic-analysi

3.4.7.1.5 Catapult Run

The catapulting loads resulting from all attainable attitudes throughout the catapult run and the off-center positions of
MIL-L-22589 shall be determined for all catapulting forces. The engine thrust shall be: (1) the maximum thrust with thrust
augmentation devices operating if the airplane is so equipped; (2) intermediate thrust; and (3) maximum continuous thrust.
The effects of pretension loads, holdback release catapult stroke run, deck run, shuttle release, weight, and CG variations
shall be included.

3.4.7.1.6  Loading Conditions Prior to Catapulting

The loads of this section shall apply to the complete airplane while aft of the JBD and while maneuvering or waiting to be
catapulted.
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3.4.7.1.6.1 Loads

The forces acting on the airplane shall be those resulting from the maximum attainable pressure in the hydraulic folding
system, or maximum attainable system force If other than a hydraulic system is used, in combination with the following:

a.

b.

Inertial forces, directed downward normal to the deck that result in a load factor equal to 1.5.

Inertial forces, directed downward normal to the deck, that result in a load factor equal to 1.5, and alternately 0.5,

combined with aerodynamic forces which result from a steady wind over the deck having velocities from zero to 60 knots
from all horizontal directions, plus the superposition of engine exhaust and/or thrust environment aft of the JBD defined

as follows:

1.

The airplane positioned at all angles relative to the catapult track from a heading of directly into the JBD to

+90 degrees of this heading and at all positions aft of the JBD such that the nearest portion of the airplane is at all

lana-tha | Dn I+’n nlnn ad SO that all haorizantal i Iw\nnnn aft ~f |
1= =4 cC

that-aH-RoAZeRtar-aistah aH-0+d14

8D of 8 feet and greater,

points laterally g

as measured frd

Another airplan
engines running
airplane shall b

whichever prodiices the most critical velocity and temperature effects on,theairplane aft o

3.4.7.2 Field Takeoff

Applicable to all types o
shall accelerate, using N
heights and wavelength

3.4.8 Landing

Strength is required for
carrier decks and for arr
3.4.8.1 Landing Cond
3.4.8.1.1 Multivariate

The design envelope of

o nociion
TOg—tco rJU\JILI\.II T

m a vertical plane through the hinge line of the JBD.
b positioned on the catapult in battery position at all off-center pgsitions

at maximum power (afterburners and/or other thrust augmentation devics
b the present airplane or shall be selected from the current.inventory of

f airplanes. The ground roughness shall be as specified in 3.4.6. During e
lIL power and, alternately, maximum takeoff pewer, to takeoff speed over ¢
5 and soil bearing strength.

anding Impact and landing roll-out-on paved runways, semi prepared field
ested landings on carriers and_on expeditionary airfields.

itions
Distribution of Landing Impact Conditions

initial landing, €onditions shall include the variables defined in Table 6 for €

landing. Such design en
distribution. The distrib

function for all variable$

distribution function. T
distribution function is de

tions efieach variable, independently, shall be defined by the normal
except 'sinking speed. The sinking speed distribution shall be defined
e-mean and standard deviation deflne the normal dlstrlbutlon function.

of MIL-L-22589, with all
bs operating). This other
carrier-based airplanes,
f the JBD.

ach takeoff, the airplane

Il combinations of bump

5, unprepared fields and

ach type of airplane and

velopes shallbe determined by combinations of the variables of Table 6 in the form of a multivariate

br Gaussian distribution
by the Pearson Type llI
The Pearson Type |llI

al skewness coefficient of

zero, the Pearson Type I functlon becomes the normal dlstrlbutlon functlon ) In Table 6 a bar denotes the mean over the
parameter symbol, the standard deviation by the symbol o, and the skewness coeff|C|ent by the symbol as.Extreme
conditions for each envelope are defined by those combinations of variables having a joint likelihood of occurrence equal
to a constant as determined by the following equation:

PT = P(Vyp >< Vyp, )P(Ve >< Vg, )P(Vy >< V;,,)P(6p >< 65,)
P(0g >< 0)P (0 >< 0 )P(0y >< 6y,)P(d >< d;) (Eq. 3)

where:

a. The symbols > and < denote greater than and, alternately, less than.

b. Vrp,s Vs Voo Op,s Or,s Q'Rl., 8y,, and d; are the initial conditions for each variable.
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c. Ps the probability that the value of the variable under consideration is greater than and, alternately, less than the given
or i value of that variable.

d. The equation has the constraint that the symbol > shall be used with the i" values of the variable which is equal to or
greater than the mean value and, alternately, the symbol < shall be used with the it" values of the variable which is less
than the mean value.

e. The initial conditions for each variable shall be all values between the extreme minimum and extreme maximum.
f. Extreme values for each variable, independently, are those values corresponding to a probability PO of being greater

than the maximum value or less than the minimum value. PT is the product of the probabilities P and is equal to a
constant times Po. Values of PO and PT shall be as given in Table 6.
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Table 6 - Variation of landing impact conditions

Type See Notes See Notes See Notes See Notes See Notes See Notes
Landing (e1) (e2, e3) (ed) (e5, e6) (e7) (e8)
Type CB, LB, ski,
Symbol Variable Airplane CB CB CB STOL LBT STOL
Approach Vip 1.05Vpa 1.05Vpa 1.05Vpa 1.05Vpa 1.05Vpa 1.05Vpa
Va Speed (KN)
OvVTD 4.0 5.0 5.0 5.0 5.0 5.0
Engaging or Vi Vpp-20 | Vip Vip Vip Vip Vip
ve | Horizontal ove 5.0 8.0 8.0 8.0 8.0 8.0
Ground Speed
(KN)
Vy 0.128V; but | 0.0885V; but | .112Vg -5.32 3.6 8.5 0.044Vg
not <11.5 not <11.6 +7.5
W Sinking Spee Qv B-428V 20 007V 1.33 2.8 0.006Vg
(FPS) 1.667 but +1.097 +2.6
not <3.0
as 0 0 0 0.5 0 0
Airplane Pitch Op See note (a) | See note (a) | See note (a) | See notel(a) | Seg note (a) | See note (a)
S° | Angle (DEG)
9 OeP 2.25 2.25 2.25 2.25 2.25 2.25
o Airplane Roll O 2.0 2.0 2.0 20 2.0 2.0
Angle (DEG) OoR 25 25 25 25 25 25
Airplane Roll 9. 0 0 0 0 0 0
6 | Rate S 3.0 3.0 30 3.0 3.0 3.0
(DEG/SEC) O6R ' ' ' ' ' '
oy Airplane Yaw Oy 0 0 0 0 0 0
Angle (DEG) Oev 3.0 3.0 3.0 25 25 3.0
Off-Center d 0 0 -- -- -- --
D Engagement gd 6 6 -- -- - -
Distance (FT)
-- - Po 1.00E-03 1/00E-03 1.00E-03 1.00E-04 1{00E-03 1.00E-03
-- - Pr 7.8125E-06 7.8125E-05 1.5625E-05 1.5625E-06 1.9625E-05 1.5625E-05
Notes:
(a) 0O shall correspond to V]to a mean wing-lift-to-weight ratio of 1.1, and to each of the following values of speeds. Sepafately: Vpa and V. The mean
pitch angle 8 shall be dptermined from that trimmed\ift curve for the power approach configuration in free air at sea |evel on a tropical day.
(b) For flared field landingg at the maximum landing design weight for all types of airplanes except LBT, the values of 6 $hall be reduced by 50% and
the mean pitch attitude [for the condition of the"touchdown speed of V.
(c) The airplane pitching vglocity 6 (radians per second) shall be determined as follows (nose up positive).
. g /L
97’ = 1.69Vrp (W - 1) (Eq. 4)
where:
g=32.2FPSs?
L = airplane lift, LH
W = airplane weigpt, LB
(d) For CB airplanes the a resting hook shall engage the first arresting cable. Initial landing gear contact with the deck shall occur at all distances
from a distance of 60 feet-aiefthe-first-arresting-cable-te-that-distanceforward-of-the-first-arresting-eable-sueh-that arresting hook engagement

and lending gear touch down are simultaneous. The arresting force shall be all those forces from the upper to lower boundaries as derived from
3.4.4 for the specified engaging speeds.

Types of landings:

Touch-and-go carrier arrested landing.

2) Touch-and-go and field arrested landing on prepared and semi-prepared fields.
3) Field carrier landing practice on prepared runways.

4) Field landing and arrested landing on prepared runways.

5) Flared field landing on prepared runways.

6) Flared field landing on snow and ice-covered semi-prepared fields.

7)

8)

(e)

Trainer-field landing on prepared runways.
Vertical and short field landings on prepared, semi-prepared, and unprepared fields.
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3.4.8.1.2 Three and Tail-Down Drop Test Conditions

Applicable to all types of airplanes. The wing lift shall be equal to the weight of the airplane. The sinking speed shall be
equal to the maximum value, and the touchdown speed shall be all speeds specified in Table 6. The airplane roll angle shall
be zero and, alternately, 2.0 degrees. For the three-point landing, the airplane pitch angle shall correspond to that angle for
simultaneous contact of all landing gear wheels with shock struts fully extended and tires un-deflected. For the tail-down
landing, the airplane pitch angle shall be that angle corresponding to 90% of the maximum lift coefficient (CL MAX) in level
flight using the trimmed lift curve for the power approach configuration in free air at sea level on a tropical day.

3.4.8.1.3 Free-Flight Engagement
Applicable to CB airplanes. The airplane shall engage the arresting cable under the following conditions:

a. The sinking speeds of the airplane CG shall be all those sinking speeds specified in 3.4.8.1.1 that are less than the
mean sinking speed-

b. For touchdown-spegds less than Vo, the engaging speeds shall be all values up to Vg;and for touchdown speeds
greater than Vo, th¢ engaging speeds shall be all values greater than VEe.

c. The wing lift shall bg 1.0 and, alternately, 1.3 times the weight of the airplane. For.the latter valyie of 1.3, the obstruction
run-over requirements need not apply

d. The touchdown spegds shall be all speeds between Vpa and Vo + 12 kN
e. The pitch attitude shall be consistent with the sinking speed, airspeédyand wing lift.
f.  The roll attitude shall be 0 degrees and, alternately, 2.0 degregs.

g. Arresting forces shall be all forces from the upper to the“lower boundaries as derived frony 3.4.4 for the specified
engaging speeds.

h. The height of the afrplane CG above the deck.shall be all values corresponding to wire pickup with the hook in the
full-down ftrail positjon, to wire pickup with the' hook rotated so that the main landing gear wheels touch down
simultaneously with|wire pickup.

i. The airplane pitching velocity ép shall’be-determined as follows:

6p=(g/1.69Vrp)(L/W-1) (Eq. 5)

where:

g = 32.2 FPS?

L = airplane lift, LB
W = airplane weight, LB
3.4.8.1.4 Taxi-in Engagement

Applicable to CB airplanes. The airplane shall taxi into the arresting gear at all engaging speeds specified in 3.4.8.1.1. The
arresting forces shall be all those resulting from the specified engaging speeds applicable to arresting gear for which
strength is required. The airplane pitch attitudes shall be the three-point attitude, and, alternately, the maximum tail-down
attitude specified in 3.4.8.1.1, or that maximum tail-down attitude that can be attained at the specified engaging speeds for
a lift-to-weight ratio of 1.0, whichever is less. The head wind velocity shall be zero.
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3.4.8.1.5 Drift Landing

Applicable to all types of airplanes. The shock strut compressed positions shall be all those from 15 to 90% of the maximum
stroke of the strut. For auxiliary gears, the vertical ground reaction shall be one half of the maximum vertical load resulting
from all specified symmetrical landing impact conditions, excluding obstruction run-over loads, and shall act in combination
with a side load of 40% of that vertical load. The side load shall act to the right and, alternately, to the left. If the auxiliary
gear is designed to swivel or to be steerable, the specified side load shall be reacted by the swiveling, shimmy damper, or
steering mechanism so as to prevent the auxiliary gear from swiveling or turning. In lieu thereof, a more rational method of
reacting the specified side load on auxiliary gears through the damper or steering mechanism, as proposed by the contractor
in the ground loads criteria report and accepted by the contracting activity, may be used. For the main gear, the vertical
ground reaction shall be one half of the maximum vertical load resulting from all specified symmetrical landing impact
conditions, excluding obstruction—run-over load. It shall act outwardly and inwardly, in combination with a side load of 60%
and 80%, respectively, of that vertical load.

34816 Maximum ock RBeactinne

The design of the airplgne shall be such that the maximum landing gear vertical ground loads’fof each landing gear unit
separately, which result|from all the conditions of 3.4.8.1.1 through 3.4.8.1.5 shall not exceed the allowable deck reactions
determined from Figures 8 and 9 for CB and STOL airplanes, and Figures 10 and 11 fore<STOL airplanes.



https://saenorm.com/api/?name=7b6189a90e3c3cbc3fedca482b1cd222

SAE INTERNATIONAL AS8860™B Page 40 of 54

MAXIMUM DECK

PARAMETER C REACTIONS F. KIPS
— 700
— 500 — ::;5 Definitions
L P = Rated load of tire, LBS
2125
— 500 =210 ] = Dperational pressure of tire, PSI
r = Raled pressure of tire, PSI
L 400 205 E = pl
p
L 200 K = m.?% .03 172
(— 300 F = Maximum deck reaction from nomagram
— 195 Ezample-Single Wheel — Find the mazimum permissible
landing-geardeckrasction £ for anairplane having
a single wheel landing gear with 830 x 7.7 tire for
- 2n0 L 190 which:
P = 21.300LBS
— 150 i p = 400 PSI
- r = 360 PSI
= . 400 172
K = (0.7 :?@ 0.3) = Lo4
I~ 1825 N 21,300 _
| 100 G -L‘D(I—i"ﬁ*ﬁfﬂ
— 90 o From fhe homagram to the Gefl for |Ce55
— B0 the \maximum deck reaction of 17] Kips
— 70 I \ebtained,
:_GE_ B ____I_ 1F7.3 Example-Dual Wheels — For dual whiels with the same
- gize lires spaced 14 inches on cenfers (b') divide the
= reaction F obtained from this nemdgram by the dual
wheel load factor K, from Figure 3;
e &0 = L&) _
K, = .82
= 30 F = 2
925 Kips = 191.3 Kips
b 172.5
= 20
= I3
=170

Figure 9 - Maximum allowable vertical deck reaction
for a single landing gear: landing area on aircraft carriers (see 3.4.8.1.6)
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MAXIMUM DECK

PARAMETERC REACTIONS F.KIPS

700 — —B0 e
Definitions
00 = — 75 P = Rated load of tire, LBS
500 — p = Dperational pressure of tire, PS5
— 70 r = Rated pressure of tire, P5I
400 — e .
— 65 P
300 — K = {B.?? +0.3)1/2
F = Maximum deck reaction from nomogram
200 = — &0 Example-5ingle Wheel — Find the mazimum permissibla
:gi Imms i i ne having
a single wheel landing gear with a 30.3-7]7 tire for
150 — =37 which:
— 56
P = 21,300 LBS,
55 P = 400 P51
e r = 360PSI
80— — 54 K =730, oY ?=104
i g0
_ 21300 _
60 wed — 53 c = 1.04 I_.W =55
T F = 52500 LBS
— 52
40 —
Ezample-Dual Wheels — For dual wheels with the same
30 — — 51 sire tires, spaced 16 inches on centers (') divide the
reaction F obtained from this nomogram by the dual
wheel ioad factor K! from Figure 7:
20 — b* = 16" (Spacing of dual wheslg)
_I E Ke =065
15 w [ 50
i _ 52500 _
:-i F = e BO.BOO LES
~
el
10— a
i
B— =
&
o -
o
=1
=
4 — e
o
[
3 !
ol
=
a
=
2 w
Wi
=
—
o
o
z
- )

Figure 10 - Maximum landing reaction for single landing gear
with single and dual wheels for amphibious warfare ships (see 3.4.8.1.6)
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Max Single Wheel Reaction

Max Dual Reaction =
Ke

1.00 i =

92 \ | :

84l A
/— LPH -2 & LPD - 1 Cligsses|

76 — - —

Dual Wheel Load Factor, K,

.52

! i \ | | !

0 8 16 24 32 40 48

Spacing of Dual Wheels, b', Inches
Center to Center

Figure 11 - Dual wheel factors for use with Figure 10 (see 3.4.8.1.6 and Figure 10)
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3.4.8.1.7 Arresting

The maximum aft-acting horizontal component of the arresting force shall be the upper boundary of the arresting force
specified in 3.4.4 for the most critical arresting gear for which strength is required. The engaging speed shall be the
maximum specified in 3.4.8.1.1. The axial arresting hook force shall act in the plane of the arresting cable through the cable
groove of hook point. The point of application of this force shall be at all lateral positions from the centerline of the hook
point to the left and, alternately, to the right, equal to one half the radius of the hook point. The side load resulting from these
laterally displaced loads shall act to increase the side load at the hook attachment to the fuselage.

348171 Arrested Run with Side Load

The airplane pitch attitudes shall be all those specified in 3.4.8.1.1. The landing gear wheels shall be just clear of the deck.
A side load of 1.0 times the airplane weight shall act in combination with all aft-acting horizontal components of arresting
hook forces in excess of 2.0 times the airplane weight. The direction of the side load shall be to the right and, alternately, to
the left.

3.4.8.1.7.2  Arrested Run with Brakes
The airplane shall be in|the three-point attitude in a braked roll. The sum of the vertical c@omponents of the deck reactions
shall be 2.0 times the aifplane weight. Drag loads produced by braking at each main.wheel shall he equal to 0.8 times the
vertical reaction on eacl main wheel but the sum of these drag loads need not exceed the airplane weight. The side load
at the hook point shall bg zero.
3.4.9 Ground Maneuyering

3.4.9.1 Braking

Applicable to all types of airplanes equipped with wheels and brakes. The landing gear and tire deflections shall be those
corresponding to the applied loads.

3.4.9.1.1 Two-Point Braked Roll

The airplane attitude shall be that corresponding(to)the auxiliary wheel just clear of the ground.| The vertical load factor
acting at the CG shall b¢ 1.2 at the landplane landing design gross weight and 1.0 at the maximum design gross weight. A
drag reaction, at each wheel in contact with_the 'ground, shall be assumed acting at the ground equal to 0.8 of the vertical
reaction and shall be combined with the vertical reaction.

3.4.9.1.2 Three-Poin{Braked Roll

The airplane shall be in the three=point attitude. The vertical load factor acting at the CG shall be 1.2|at the landplane landing
design gross weight and 1.0 af the maximum design gross weight. A drag reaction, at each whegl equipped with brakes,
shall be assumed actingd at the ground equal to 0.8 of the vertical reaction and shall be combined \T/ith the vertical reaction.

3.4.9.1.3 Unsymmetrical Braking

The airplane shall be in the three-point attitude. One main gear shall be assumed braked and developing a drag load at the
ground equal to 0.8 of the vertical reaction at that gear. The airplane shall be placed in static equilibrium, with side loads at
the main and nose gears reacting the yawing moment, and with vertical loads at the main and nose gears reacting the
pitching moment. The forward acting load at the CG shall be 0.8 of the vertical reaction at that main gear which is braked.
The side load at the nose gear shall be acting at the ground, and need not exceed the vertical reaction multiplied by a
coefficient of friction of 0.8. The nose gear shall be aligned in a fore and aft direction.

3.4.9.1.4 Reverse Braking
The airplane shall be in the two-point attitude with the nose gear fully extended and just clear of the ground. A forward acting

drag reaction, acting at the ground equal to 0.8 of the vertical reaction, shall be combined with the vertical reaction for each
gear that is equipped with brakes.


https://saenorm.com/api/?name=7b6189a90e3c3cbc3fedca482b1cd222

	1. SCOPE
	2. REFERENCES
	2.1 Applicable Documents
	2.1.1 SAE Publications
	2.1.2 U.S. Government Publications
	2.1.3 NAVAIR Publications
	2.1.4 ANSI Accredited Publications
	2.1.5 NASA Publications
	2.1.6 Other Publications

	2.2 Definitions and Symbols
	2.2.1 Configuration
	2.2.1.1 BASIC
	2.2.1.2 DIVE-RECOVERY OR HIGH-DRAG
	2.2.1.3 HIGH-LIFT
	2.2.1.4 LANDING APPROACH
	2.2.1.5 TAKEOFF
	2.2.1.6 MODEL TYPES OF AIRPLANES

	2.2.2 Design Weights
	2.2.2.1 MINIMUM FLYING GROSS WEIGHT
	2.2.2.2 BASIC FLIGHT DESIGN GROSS WEIGHT
	2.2.2.3 MAXIMUM DESIGN GROSS WEIGHT
	2.2.2.4 CARRIER LANDING DESIGN GROSS WEIGHT
	2.2.2.5 LANDPLANE LANDING DESIGN GROSS WEIGHT
	2.2.2.6 MAXIMUM LANDPLANE LANDING DESIGN GROSS WEIGHT
	2.2.2.7 HOISTING DESIGN GROSS WEIGHT

	2.2.3 Speeds
	2.2.3.1 CALIBRATED AIRSPEED (CAS)
	2.2.3.2 EQUIVALENT AIRSPEED (EAS)
	2.2.3.3 INDICATED AIRSPEED (IAS)
	2.2.3.4 TRUE AIRSPEED (TAS)
	2.2.3.5 CATAPULT END AIRSPEED
	2.2.3.6 LEVEL FLIGHT MAXIMUM SPEED (VM)
	2.2.3.7 LIMIT SPEED (FLIGHT) (VL)
	2.2.3.8 LIMIT SPEED (LANDING AND TAKEOFF) (VL)
	2.2.3.9 MINIMUM APPROACH SPEED (VPA MIN)
	2.2.3.10 STALLING SPEED (VS)
	2.2.3.11 STALLING SPEED WITH POWER (VSPA)

	2.2.4 Miscellaneous
	2.2.4.1 ABRUPT DISPLACEMENT OF CONTROLS
	2.2.4.2 CRITICAL LOADING CONDITION
	2.2.4.3 LOAD FACTOR N
	2.2.4.4 LIMIT LOAD OR LIMIT LOAD FACTOR
	2.2.4.5 ULTIMATE LOAD OR ULTIMATE LOAD FACTOR
	2.2.4.6 FAILING LOAD
	2.2.4.7 PROOF LOAD
	2.2.4.8 WING LIFT
	2.2.4.9 CL MAX
	2.2.4.10 Vv OR SINKING SPEED
	2.2.4.11 Vv MAX
	2.2.4.12 W
	2.2.4.13 SPRINGY TAB
	2.2.4.14 PILOT LANDING AID TELEVISION (PLAT)-HEAD
	2.2.4.15 FSD
	2.2.4.16 MIL-A-8860 SERIES



	3. REQUIREMENTS
	3.1 General Specifications (Originally in MIL-A-8860B)
	3.1.1 General
	3.1.1.1 Limit Loads
	3.1.1.2 Ultimate Loads
	3.1.1.3 Deformations
	3.1.1.4 Load and Temperature Redistribution
	3.1.1.5 Superimposed Loads
	3.1.1.6 Transient Response
	3.1.1.7 Thermal Considerations
	3.1.1.8 Authorized Changes
	3.1.1.9 Fail-Safe

	3.1.2 Design Strength
	3.1.2.1 Design Data and Allowable Materials Properties
	3.1.2.1.1 Castings
	3.1.2.1.2 Forgings

	3.1.2.2 Properties of Material for Design Purposes
	3.1.2.2.1 Grain Direction
	3.1.2.2.2 Temperature Effects
	3.1.2.2.3 Vibration Effects


	3.1.3 Establishment of Criteria
	3.1.4 Landplane Landing and Ground Handling Loads
	3.1.5 Additional Loads for Carrier-Based Landplanes
	3.1.6 Miscellaneous Loads
	3.1.7 Repeated Loads and Fatigue
	3.1.8 Ground Tests
	3.1.9 Design Requirements for Tie-Downs

	3.2 Flight Loads (Originally in MIL-A-8861B)
	3.2.1 Applicability
	3.2.1.1 Gross Weight
	Table 1 - Symmetrical flight parameters (see 3.2.1.1)
	3.2.1.1.1 Height Distributions

	3.2.1.2 Center of Gravity (CG) Positions
	3.2.1.2.1 Ballast Support Structure

	3.2.1.3 Positions of Landing Gear and Doors
	3.2.1.4 Deformation of Internal and External Access Closures


	3.3 Landing and Ground Handling Loads (Originally in MIL-A-8862)
	3.3.1 General Requirements
	3.3.1.1 Weight Distributions and Center of Gravity (CG) Positions
	3.3.1.2 Engine Thrust
	3.3.1.3 Fixed, Removable, and Disposable Mass Items

	3.3.2 Landing
	3.3.2.1 Landing-Loads Analysis
	3.3.2.2 Spin-Up and Spring-Back Loads
	3.3.2.3 Tire Pressure
	3.3.2.4 Strut Servicing
	3.3.2.4.1 Variation in Servicing of Landing Gear and Tail Bumper

	3.3.2.5 Wing Lift
	3.3.2.6 Overload Landings
	3.3.2.7 Design Limit-Sinking Speed
	Table 2 - Design limit-sinking speed (see 3.3.2.7)

	3.3.2.8 Symmetrical Landings
	Table 3 - Symmetrical landing attitudes (see 3.3.2.8)

	3.3.2.9 Drift Landing

	3.3.3 Ground Operation
	Figure 1 - Power spectral density levels for paved, semi-prepared, and unprepared airfields (see 3.3.3 and 3.3.3.4.1)
	Figure 2 - Discrete 1-cosine bump heights or cosine-1 dip depths for paved, semi-prepared, and unprepared airfields (see 3.3.3 and 3.3.3.4.1)
	3.3.3.1 Braking
	3.3.3.1.1 Two-Point Braked Roll
	3.3.3.1.2 Three-Point Braked Roll
	3.3.3.1.3
	3.3.3.1.4 Unsymmetrical Braking
	3.3.3.1.5 Reverse Braking

	3.3.3.2 Turning
	3.3.3.3 Pivoting
	3.3.3.4 Taxiing
	3.3.3.4.1 Dynamic Taxi
	3.3.3.4.2 2.0 g Taxi

	3.3.3.5 Special Tail-Gear Conditions
	3.3.3.6 Tail-Gear Obstruction
	3.3.3.7 Arresting Gear

	3.3.4 Handling Conditions
	3.3.4.1 Towing
	Table 4 - Towing conditions (see 3.3.4.1. and 3.4.10.1)
	Figure 3 - Tow loads (see 3.3.4.1 and 3.4.10.1)

	3.3.4.2 Jacking
	Table 5 - Jacking loads (see 3.3.4.2 and 3.4.10.2)

	3.3.4.3 Hoisting

	3.3.5 Miscellaneous
	3.3.5.1 Rebound
	3.3.5.2 Extension and Retraction of Landing Gear
	3.3.5.3 Braking Wheels in Air
	3.3.5.4 Load Distribution on Multiple Wheels
	3.3.5.4.1 Symmetrical Distribution
	3.3.5.4.2 Unequal Tire Inflation
	3.3.5.4.3 Flat-Tire Landing
	3.3.5.4.4 Flat-Tire Taxiing
	3.3.5.4.5 Flat-Tire Towing

	3.3.5.5 Tail Bumper

	3.3.6 Ski Loads
	3.3.6.1 Landing Conditions
	3.3.6.1.1 Coefficient of Friction

	3.3.6.2 Ground Handling Conditions
	3.3.6.2.1 Takeoff and Landing Run
	3.3.6.2.2 Frozen Ski
	3.3.6.2.3 Steering

	3.3.6.3 Load Distribution (All Skis)
	3.3.6.3.1 Vertical and Side Loads
	Figure 4 - Tire or ski load distributions (see 3.3.6.3.1 and 3.4.11.4.a. and b.)

	3.3.6.3.2 Tread Wise Load
	Figure 5 - Tread wise distribution (see 3.3.6.3.2 and 3.4.11.4.b)

	3.3.6.3.3 Drag Load



	3.4 Ground Loads for Navy Acquired Air Vehicles (Originally in MIL-A-8863C)
	3.4.1 Height Distribution and Center of Gravity (CG) Positions
	3.4.2 Limit and Ultimate Loads
	3.4.3 Balance of Forces
	3.4.4 Arresting and Catapulting Forces
	3.4.5 Variation in Servicing of Landing Gear and Tail Bumper
	3.4.6 Field Roughness Requirements
	Figure 6 - Ground roughness for landing and takeoff (see 3.4.6)

	3.4.7 Takeoff
	3.4.7.1 Catapult Takeoff
	3.4.7.1.1 Maximum Deck Reactions
	Figure 7 - Maximum allowable vertical deck reaction for a landing: catapult area (see 3.4.7.1.1)
	Figure 8 - Dual wheel load factors (see 3.4.7.1.1)

	3.4.7.1.2 Holdback Loads
	3.4.7.1.2.1 Buffing
	3.4.7.1.2.2 Tensioning
	3.4.7.1.2.3 Release
	3.4.7.1.2.4 Minimum Release Load

	3.4.7.1.3 Maximum Catapult Tow Force
	3.4.7.1.4 Maximum Catapult Horizontal Load Factor
	3.4.7.1.5 Catapult Run
	3.4.7.1.6 Loading Conditions Prior to Catapulting
	3.4.7.1.6.1 Loads


	3.4.7.2 Field Takeoff

	3.4.8 Landing
	3.4.8.1 Landing Conditions
	3.4.8.1.1 Multivariate Distribution of Landing Impact Conditions
	Table 6 - Variation of landing impact conditions

	3.4.8.1.2 Three and Tail-Down Drop Test Conditions
	3.4.8.1.3 Free-Flight Engagement
	3.4.8.1.4 Taxi-in Engagement
	3.4.8.1.5 Drift Landing
	3.4.8.1.6 Maximum Deck Reactions
	Figure 9 - Maximum allowable vertical deck reaction for a single landing gear: landing area on aircraft carriers (see 3.4.8.1.6)
	Figure 10 - Maximum landing reaction for single landing gear with single and dual wheels for amphibious warfare ships (see 3.4.8.1.6)
	Figure 11 - Dual wheel factors for use with Figure 10 (see 3.4.8.1.6 and Figure 10)

	3.4.8.1.7 Arresting
	3.4.8.1.7.1 Arrested Run with Side Load
	3.4.8.1.7.2 Arrested Run with Brakes



	3.4.9 Ground Maneuvering
	3.4.9.1 Braking
	3.4.9.1.1 Two-Point Braked Roll
	3.4.9.1.2 Three-Point Braked Roll
	3.4.9.1.3 Unsymmetrical Braking
	3.4.9.1.4 Reverse Braking

	3.4.9.2 Turning
	3.4.9.3 Pivoting
	3.4.9.4 Taxiing
	3.4.9.5 Frozen Ski
	3.4.9.6 Steering

	3.4.10 Ground Handling Conditions
	3.4.10.1 Towing
	3.4.10.2 Jacking
	3.4.10.3 Hoisting
	3.4.10.3.1 Normal Hoisting
	3.4.10.3.2 Emergency Hoisting

	3.4.10.4 Securing

	3.4.11 Supplemental Loads
	3.4.11.1 Landing-Gear Extension and Retraction
	3.4.11.1.1 Sudden Extension
	3.4.11.1.2 Extension and Retraction

	3.4.11.2 Arresting Hook Dynamic Loads
	3.4.11.2.1 Hook Impact and Bounce
	3.4.11.2.2 Sudden Extension of the Arresting Hook
	3.4.11.2.3 Hook Shock Absorber

	3.4.11.3 Load Distribution on Dual Wheels
	3.4.11.3.1 Symmetrical Distribution
	3.4.11.3.2 Unequal Tire Inflation
	3.4.11.3.3 Flat Tire Landing
	3.4.11.3.4 Flat Tire Taxiing
	3.4.11.3.5 Flat Tire Towing

	3.4.11.4 Load Distribution on Skis
	3.4.11.5 Tail Bumpers
	3.4.11.5.1 Loads for Landing
	3.4.11.5.2 Loads for Over-Rotation on Takeoff
	3.4.11.5.3 Load for Tip Back



	3.5 Miscellaneous Loads (Originally in MIL-A-8865B)
	3.5.1 Loads
	3.5.2 Assisted Takeoff

	3.6 Repeated Loads, Fatigue, and Damage Tolerance (Originally in MIL-A-8866C)
	3.6.1 General
	3.6.2 Service Life
	3.6.3 Fatigue
	3.6.3.1 Spectra
	3.6.3.2 Low Frequency Vibratory Loads

	3.6.4 Ground Loads
	3.6.4.1 Catapult Takeoff
	3.6.4.2 Landings
	3.6.4.2.1 Landing Impact Loads
	Table 7 - Distribution of sinking speeds per 1000 landings

	3.6.4.2.2 Arresting Loads

	3.6.4.3 Ground Maneuvering Loads
	Table 8 - Number of times per thousand runway landings that load factor nz is experienced

	3.6.4.4 Miscellaneous Ground Loads
	3.6.4.4.1 Sudden Extension


	3.6.5 Integral Fuel Tanks
	3.6.6 Loads on Balance Weight Attachments

	3.7 Ground Tests (Originally in MIL-A-8867C)
	3.7.1 Repeated Loads, Fatigue, and Damage Tolerance (MIL-A-8866C)
	3.7.1.1 Main and Nose Landing Gear Fatigue Tests
	3.7.1.2 Determination of Fatigue Life of Arresting Hook Assembly and Nose Gear Major Elements



	4. QUALITY ASSURANCE PROVISIONS
	4.1 Responsibility for Inspection
	4.1.1 Responsibility for Compliance
	4.1.2 Demonstration of Compliance
	4.1.2.1 Ground Loads Design Criteria
	4.1.2.2 Ground Loads Determination


	4.2 Methods of Inspection
	4.2.1 Design Data
	4.2.2 Laboratory Tests
	4.2.3 Flight Tests
	4.2.4 Addition of Tests

	4.3 Documentation
	Table 9 - Visual inspection criteria


	5. PACKAGING
	6. NOTES
	6.1 Intended Use
	6.2 Ordering Data
	6.2.1 Acquisition Requirements
	6.2.2 Data Requirements
	6.2.3 Deviations
	6.2.4 Place of Test
	6.2.5 Contractor Furnished Test Data

	6.3 Supersession Data
	6.4 International Standardization
	6.5 Revision Indicator


