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5 MARCH 1954

MILITARY SPECIFICATIOR
TEST REQUIRRMENTS, GROUND, HELICOPTER
This specification has been approved by the Department
of Defense for use by the Departmenis of ths Army, the
Navy, and the Air Force.
1. SCOPE

1.1 This specification covers the ground testing of items peculiar to
helicopters and of all types of helicopters in general.

2. APPLICABLE DOCUMENTS

2.1 The following specifications, standard, and publications, of the issue

in effect on date of invitation for bids, form a part of this spacifieation:
SPECIFICATIONS
Military
MIL-E-5272 Environmental Testing, Aeronautical

and Associated Equipment, General

o__ .. D2 &d gy
opeciliidavadnl for

MIL-H-3136 Hydrocarbon-Fluid, Standard Test
MIL~1-6880 Lubrication of Aircraft, Genersl
Specifization for
MIL~-T-6053 Tests; Aircraft Ianding Gear Shook
Absorber Drop
STANDARDS
MIL~STD-12% Marking of Shipments
PUBLICATIONS

Air Force-Navy~Civil Bulletins

ANC=-5 Strength of Metal Aircraft Elemsnis
ANC-12 Vibration and Flutter Prevention
Handbook

(Copies of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should bs obtained
from the procuring activiily or &s dirsctad by the contracting officer.)

3. REQUIREMENTS

Generel test requirements.-

Lo T |
Ded
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3.1.1 Place of teste.~ Th» contract will specify whether the tests are to
be conducted by the Govermmens o1 oy ih r
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performed by the contractor, the contract will specify the tests of Section 3 of
this specification that will be required, will amplify or .modify the tests of
Section 3, and may specify other tests under appropriate paragraph headings of this

snanification,

3.1.2 Addition of tests.- If the tests required by the contract, to be per-
formed by the contractor, are inadequate to prove that the helicopter meets the
specified design requirsmsnis, the contractor or the procuring activity snail propose
amendment~ to the contract to include tests which will prove adequately that the
structure :ncorporates specified strength and rigidity.

3.1.3 Tests conducted by procuring activity.- In the event that tests are
conducted by the Government, it shall be the responsibiliiy of the eontractor to
provide qualified personnel to act in an advisory capacity in connection with the
planning and exscution of the tests, unless otherwise specified by the procuring
activity, to provide all pertinent reports of loads, analyses, and tests of pro-
totypes (if any), and to provide general assembly drawings of the test article as
necessary to enable the procuring activity to plan and conduct the tests. These
data shall bes submitted at least 30 days prior to the delivery of the test article.
The responsibility for stopping any test upon indications of premature failure, in

order to make structural alterations or reinforcsments &8s necsssary to precluds

premature fallure, shall rest with the proouring activity. The contractor shall
be responsible for services and material as necessary for incorporation of changes
in the test article ensuing from premature failure.

3.1.4 Design yield load.~ Design yield load as used in this aspacification

fi
refers to 1.15 times design load for Navy procurement, and 1.0 times design limit
load for USAF procurement.

shall be in accordance with instructions issusd by the procuring activity., Prior
to receipt of such instructions, test articles shall not be intentionally damaged
or mutilated, except as necessary during required tests.

3.1.5 Disposition of test articles.- The dimposition of tha tast articlas

3.1.6 Use of tested parts.- Unless proof-load tests only are required, or
unless specifically approved by the procuring activity, parts of structural test
articles which have been subjected to structural tests shall not be used on a
flight article.

3.1. Test witnesses.- Before conducting any required test, other than

7
tests conducted under the provisions of paragraph 3.1.3, the local reme-
sentative of the procuring activity shall be notified in sufficient time, in
order that he or his representative may witness the test tc certify and approve
the results and observations obtained during the test. I the test is such that
interpretation of the behavior of the article under test is likely to reguire
engineering knowledge and experience, the local representative shall be 8o notifiad
in advance. In that case, e will provide a qualified engineer who will witness
the test and certify or approve for the procuring activity the observations and

m e d
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3.1.8 Sequence of structural tests.,- Unless otherwise specified by the
procuring activity, required structural tests of Section 3 shall be con-
ducted in such sequence and timeliness that tes“s to the loads and sinking speeds,
or tests required to be completed prior to release for flight; release for other
than normmal flying, release {or demonstration, and delivery of helicopters for
trials and service use shall be completed prior to reguest for release or delivery,
Required structural tests specified herein, wherein occurrence of failure would
result irn damape and necessary repairs t~ the test article that would significantly
delay completion cf other required structural tests or influence the wvalidity of
subsequent tests, shall be conducted ir such sequence that:

2
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(a) Repeated load tests of integral fuel tank structures
are completed prior to conducting tests of any other
conditions to loads in excess of the spscified load
&t which yislding shell not occur, Repeated load
tests of control systems shall be completed before
static teste of the particular system are oarried
to loads greater than the design 1limit load.

o~
(+4
~—

Mtimate load testa for flight conditions are complatad

prior to ®eonducting tests of other than flight condi-
tions to ultimate loads.

(¢) (For Bureau of Asronautics use only.) All design
ultimate load static tests are completed prior to
conducting drop tests to design ultimate sinking
speeds,

(d) 411 repeated load tests, ultimate load tests, basic
weight ultimate sinking speed, and overload weight
limit sinking speed tests are completed prior to
conducting required tests to failure.

3.1.9 Support during test.- In & test of a structuridl component, the
actual interaction between the component being tested and its adjacent compdnents
shall be existent, or simulated satisfactorily. Structural components may be
tested in a jig or loaded by dummy structure only when there is no possibility
of interference or deflections that result in loading of adjacent components and
only when the loads and reactions that act on the component being tested are
statically determinate, or the reactions may be rendered statically determinate
by neglecting redundant reactions that do not have an eifect on ioads in the
component being tested.

3.1.9.1 Safety devices.- When loads during structural tests are applied
in su::h maenner thet they are not relieved as the rate of deformation of the
articls increases rapidly, as when failure occurs; safetly devices, such as shear
links or preasure blowoff valves, shall be employed to the satisfaction of the
procuring activity in order to preclude excessive deformation or overloading of
other parts of the structure.

3.1.9.2 Control systems.- All control systems shall be tested while
installed in the structural test article. At the option of the procuring
activity, rotating parts of the control system may be bench tested.

3.1.10 loading requirements.-

3.1.10.1 Distribution.- The distributions of loads dur:\.ng the tests
shall be subject to the approval of the procuring activity. They shall duplicate
the actual distribution as closely as practicable, except as modified by paragraph
3.1.10.2,

3.1.10.2 Simplification and ccmbmation. Loading conditions may be

~ 1ot PUN, e g A ande arneldad 4A mandAane Af

ﬂlmpulleu Dy mouu.yuxg the distribution of the loads 8pp4isad VO TOgilns Ci &
structure that are not critical in the loading condition being simulated in the
test, or that are similar in construction to other regions of the structure,
that are more highly stressed during the same or another test condition. How-
ever, simplification of loading shall not be such that permanent deformations

or failures coour hacayase of -'lmn'lific&tienn of tha mathod of 1nadinp- Whare

practicable, one or more loading conditions may be applied smultaneously to
different portions of the structure, provided that the interaction of separate
loading conditions does not affect the oritical design loading on any portion
of the structure.
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3,4,10.0 Temperature effectis.~ Temperature effects, such as Lhose oocurring
in sarvice operation resulting from Qpnr_n_f_,igp of the n.;me!-p‘l nt and de-iaine = -

which may produce significant 1.nduoed stresses and significant re u&ione—i; strength
of the structure, shall be simulated or compensated for in appropriate tests.

1N o~ nd boamda __ "-. &A 34—(0 Yand *ha bacd Taaddman
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shall ha applied in increments of not more than 20 peroent of limit load, Test loads

betweer 1limit and 150 percent of limit load shall include design yield load if des
yield load for the component is apecified The test loading shall be applied in

incrementis not graaner than 10 ]BI‘WHE of limit .LDBO.

§

3.1.10.5 Structure to be loaded.- All parts of the structure, including ocarry-
through structure, except noncritical parts, the loading of which has no significant
infiuence on critical parts, shall be loaded during a required structural test, 1Iin
each static test required by headings under paragraph 3.2, all parts of the hslisopter
that are critical for the pertinent design conditian shall be tested and shall be
loaded simultaneously, if practicable., Critical ribs, formers, and frames of each
typical design shall be subjected to critical design loading during tests of the
component in which these menbers ars incorporated.

3.1.10.6 Positions of control systems and control surfaces.- Control systems
and control surfaces shall be displaoed to the positions gorresponding to the loading

mamendddd e Lamen il o
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3.1.10.7 Deformation of doors, cowlings, locks, and fasteners.~ It shall be
shown during structural tests that doors, cowling , movable and removable coverings,

and items cf mechanical equipment, such as landing gears, remain in tiheir intendsd
positions consistent with specified structural design requiremants.

3.1,10.8 Determination of yield strength load.- For those tests that are to
be can‘ied above design yield load, if design yield load is speci.i'ied, the yvield

that co mponent except that the yield strength 1oad need not be detemined if the
trusture withetands the ultimate losd without yialding.
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the procuring activity, specified fajling load tests shall be conducted until a
major failure occurs in important structural members of the component under test,
Reinforcements in accordance with paragraph 3.2.1.2 shall be made as necessary to
antabhldakr akl ot s At rimen ) it dvmvdt e wnddl ma A f

- r failure goours durine thasa
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tests, If, during the course of conducting & required failing load test for a
design condition selected as critical under the provisions of paragraph 3.2, a load
equal to 125 percent of the calculated ultimate strength is attained without failure,
ad bdha ~Acmbiarn A0 $ha rveeaaciw 4o At it tha tasgt nha'l“l hn Aiannnf( nnﬂ and 4n Ydan
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thereof, a test shall be conducted to failure in the next most critioal design
condition. This requiremsnt shall apply only where & second design condition exista
which is critical for a portion of the structure being tested,

t0o tha annroval of
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3.1.10.10 Effects of internal mressurization.- Loads resulting from the
specified pressure differential between pressurized portions of the structure and
the ambient atmosphere acting in combination with applicable external air loads
shall be simulated duri 14 test. This xuq\.u.xr-lu::uu is upphwble alsc to the locads
resulting from the preasurization of items of equipment such as fuel cells.

3.1.11 Test measurements.-

3.1,11,1 Deflection and strain.- Deflections and strain measurements shall
be recorded and evaluated during the structural tests of all major structural
components, such as fuselage, rotor blades, and alighting gear, to verify assump~

tions on which the caiculations of loads on and in the structure depend, to6
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demonstrate compliance with applicable rigidity requirements, and, as necessary,
to detect incipient premature fajilure. Deflection and strain measurements shall
be obtained abv a sufficient mumber of load increments below limit load to estab-
lish the rates of deflection, strain, ané permanent set. If a change in rate
occurs, the subsequent increments shall be sufficiently small to determine if
this change is linear or curvilinear.

3.1.11.2 Force and stroke positicns.- The wertical, drag, and side forces
transmitted through the main and auxiliary alighting gears, and the stroke posi-
tion of the shock absorbers, shall be recorded on the same time scale throughout
the deceleration of the aireraft in the specified drop tests. In instances where
the test article has simplified alighting gear provisions, such as skids, floats,
etc, the data recorded during drop tests shall be as specified by the procuring
activity.

3.1.12 Miscellaneous.-

3.1.12.1 Test correction factors.- If specified by the procuring activity,
test results shall be corrected by taking into account the ratio of the strength
of a structure having minimum production dimensions and fabricated from material
having mechanical properties, as set forth in bulletin ANC-5, to the actual
strength of the structure.

3,2 Structural tests.- The Structural tests listed under this heading
ahall be used as an outline for establishing the required test program. Addi-
tional tests may be specified by the procuring activity. Additional tests may
also be conducted at the option of the procuring activity to investigate the
behavior of the test article under loads resulting from new design criteria
determined subsequent to the design of the aircraft. All Structural tests shail
be conducted to the satisfacticn of the procuring activity. All test loads shall
be taken from the aircraft load reports, as approved by the procuring activity.

2.2.1  Struetural test articles.-

3.2.1.1 General.- The helicopter {less rotor system, as outlined in
paragraph 3.4.2.2.1) used for Structural tests shall be the first helicopter
constructed unless otherwise specified by the procuring ectivity. All test
articles shall be structurally identical with the structure of flight articles,
except that:

(a) Items of fixed equipment, useful load and their
support structures, and fabric coverings, may
be omitted from test articles provided that
their omission does not significantly affect
the load and stress distributions, and the
strength or deflection, or both, of the parts
of the structure to be tested, and provided
that the omitted parts, if installed, wculd
not be critically loaded in the tests.

(b) Substitute parts may be used provided thsi ihsy
reproduce the effects of the parts for which
they are substituted and the structural
adequacy of the parts for which substitutions
are made is demonstrated by separate tests.

(¢) Powerplants, accessories, and transmission systems
shall be replaced by test fixtures that properly
transmit the loads on these items to the power-
plant vibration isolators, the engine mount, and

crme ne mav ha annlinahle.
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(d) Paint or other finishes may be omitted,

3.2.1.2. Reinforcement and repair.- Reinforcements and repairs incorporated
in the test a-ticle to meet specified strength and rigidity requirements shall be
structurally representative of those which will be incorporated in the flight
articles. All such reinforcements and repairs shall be subject to approval of the
procuring activity. Structural tests on the reinforced structure will be made as
deemed necessary by the procuring activity.

3,2,2 Strain gages.~ The contractor is not required to install strain gages
on articles to be tested at the facilities of the procuring activity, However, such
installations by the contractor at certain critical locations and at places inacces-
sible after final assembly will facilitate these tests. If the contractor desires
to expedite the program by installing gages, the procuring activity should be con-
sulted at an early date regarding their installation., The structural analysis
pertinent to the components to be instrumented shall be submitted to and approved
by the procuring activity prior to the instaliation of the gages.

3.2.3 Fuselage.~
3.2.3.1 Bending due to eritical loads.- Test to failure, except test only

to ultimate load if the test of ptuugru.pn 3.2.3.2 is more cr itiwl.

3.2.3.2 Torsion due to critical loads.- Test to failure, except test only
to ultimate load if the test of paragraph 3.2.3.1 is more critical.

2.2 / AR L
prr oy ~ 5 ur 13

. ing and carry-through structure.- Tests shall be co nduncted to
ultimate load for critical conditions,

3.2.5 Empennage.-

q.

Pad

izontes and ecarrv-through structure.- The horizontal tail and
uoture ghall )_v_: teated for the failing load tests for critical
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Carry- thr ‘ugh
conditions.

3.2.5.2 Vertical tail and carry-through structure.- The vertical tail and
carry-through structure shall be tested for the failing load tests for critical
conditions,

3.2.6 Control surfaces.- Fabric- or plywood-covered control surfaces shall
be tested to failure by the application of internal pressures, or other means suitable
to the procuring activity.

3.2.7 Landing gear installation.-

3,2.7.1 Main landing gear and carry-through structure.-

3.2.7.1.1 Critical unsymmetrical landing condition.- Ultimate load

3.2.7.1,2 Critical ground towing condition.- Ultimate lcad

3.2.7.2 Auxiliary landing.-~ Cear and carry-through structure

3.2.7.2.1 Critical unsymmetrical landing condition.- Ultimate load

3.2.7.2.2 Critical ground towing condition.- Ultimate load

3.2.8 Control system,- Additional tests are required for critical portions
. * L e CZDVW .
of dual-control systems not tested during the following tests of the control system.
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3.2.8.1 Control system static tests.-

3.2,8.1.1 longitudinal,- Failing load test for oritiocal condition.
3.2.8.1.2 lateral.- Failing load test for critical condition.

3.2.8.1.3 Vertical (collective pitch).~ Failing load test for ecritical
ocondition,

3.2.8.1.4 Directional,~ Failing load test for critioal condition.

3,2.8.2 Control system fatigue tests.-

3.2.8.2.1 Longitudinal.- 4 load equal to 0.6 times the design limit load
shall be applied 100,000 times at a rate not less than 100 cmm, or loads as
determined from rational load anslyses or flight measurements, whichever are more
eritical,

3.2.8.2.2 lateral.- A load equal to 0.6 times the design limit load shall
be applied 100,000 times at & rate not less than 100 cmm, or loads, as determined
from rational loed analyses or flight measurements, uhichgvar are more critical,

3.2.8.2,3 Vertical (collective pitch).- A load equal to 0.6 times the
design limit load shall be applied 100,000 times at a rate not less than 100 om,
or loads determined from rational load analyses or flight measurements, whichesver
are more critical. Any portion of the throttle system which may be affected by
the test loading shall be installed.

3,2.8.2.4 Directional.- A load equal to 0.4 times the design limit load
shall be applied 100,000 times at a rate not less than 100 cpm.

3.2.9 lliscellaneous.-—

3.2.9.1 Engine, transmission, rotor mounts, and engine cowling,-

3.2.9.1.1 Engine mount and carry-through structure. -

3,2.9.1.1.1 Failing load test for critieal flight condition.
3,2.9.1.1.2 Ultimate load test for critieal nonflight condition.

3.2.9.1.2 Engine cowling and inspection doors.- Failing load tests for

eritical condition. {This does not apply to submerged engine installations.)

3.2,9.1.3 Transmission mounts and carry-through structure,-

3.2.9.1.3.1 Failing load test for criticel flight condition.
3.2.9.1.3.2 Ultimate load test for critiecal nonflight condition.

3.2.9.1.4 Rotor mount and carry-through structure.-

3.2.9.1.4.1 Ultimate load tests for crash conditions,

3,2.9.1.4.2 Failing load test for critical flight condition., This is
required only if test of paragraph 3.2.9.1.4.1 is not applicable.

3.2.6.1.4.3 Ultimate lqad test for eri
required only if test of paragraph 3.2.5.l1.4.
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3.2.9.2.1 Seat carry-through structure.- Failing load test of each typical
seat attachment for the critical condition.

3.2.9.2.2 External.- Tests shall be condnucted to substantiate the basic struc-
ture and attachment fittings for external armamert or fuel tanks, The loads shall be
applied o the mounting structure.

3.2,9.2.3 Auxiliary fuel tank supporting structure.- The awdliary fuel tank
supporting structure shall be subjected to an ultimate test for the critical condition,

rit

ckpit enclosure shall be tested to failure for oriti
ion 3.2,9.3.1,

e, axcent that 4f tha test of maragrarch
8, exXcepl Thav lne LesL ol paragrapn .

1
est shall be conducted only to ultimate load.

The cockpit enclosure shall be tested to failure for critiocl
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then the test shall be conducted only to ultimate load.

The hoisting sling installation shall

2,9.3.2 Hoistij ali_g 1neulhtio n, -
f ® lor the critical esoncition.,
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Rescue hoist installation.- The rescues hoist installation shall be
Tor the critical condition,
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3.2.9.3.6 Fittings.- Fittings shall be tested to failure for critical condi-

tion where the ultimate strength has not been demonstrated by other tests.

3.2.9.3.7 Assemblies and structural elements.- Test to failure shall be
conducted where the allowable load and stresses are not known and cannot be
calculated with rerasonable accuracy.

3.2.9.3.8 Castings.- Class A castings which form part of the primary structure
————
of the aircraft shall have beer substantiated by the contractor's tests, and the
reports submitted for approval, prior to the structural tests specified herein.

3.2.9.3.9 Blast tests.- Blast tests, which will adequately prove the struc-
tural integrity of the aircraft for the critical limit loads resulting from the
firing of guns, rockets, ATO units, etc, shall be conducted to the satisfaction of
the procuring activity if such tests are deemed necessary.

3.2.9.3.10  Gun recoil tests.- Gurn recoil firing tests, which will adequately
prove the structural integrity of the aircraft for the critical limit loads speclf ed
in the desi:n criteria, will be conducted to the satisfaction of the procuring ac

if deemed necessary
necessary.

Ci
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3.2.10 Integral fuel tank repeated load tests.- Tests of integral fuel tanks
shall be in accordance with this paragrarh or, alternatively, in accordance with a
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test procedure approved by the procuring activity that simulates the ropeated
loading of the integral fuel tanks structure expected during tha service life of
the helicopter, including loads to not less than 1.1 times limit loads. The
following requiréments are applicable to the tests specified in paragraphs
3.2.10.1 and 3.2.10.2:

(a) The fluid shall be a hydrocarbsr standard test fluid
in accordance with Specification MIL-H~3136, For
the first 50 percent of the duration of any test,
fluid conforming to Specification MIL-E-3136, type
I1I, shall be used, For the remaining period of
any test, fluid conforming to Specification MIL~H-
3136, type I, shall be used.

(b) In the tests specified in paragraph 3.2.10.1, ar
inspection, by a method sufficiently sensitive
to determine the location of all leaks, shall be

made after annroximatealv tha 1at 10th. 100th.
fter approxXimately the lai, 10th, 1

500th, and 1,000th cycles of load application.

(¢) If a leak occurs during a test, the tank shall be
made tight and the tests shall be repeated in
accordance with the following criteria:

(1) If a minor leak develops which can be repaired
without redesign c¢f the tank, only the partie-
ular test in which the leak occurred need be
repeated,

(2) If a leak is such that a redesign of the tank is
neocessary to prevent the recurrence of the leak,
"the prociring activity may require repeat of all
required tests on the redesigned tank.

(d) The tests of paragraphs 3.2.10.1 and 3.2.10.2 shall
extend over a sufficient length of time to insure
that probable deteriorating effects of the fuel on
the sealants are realized.

(¢) Tests as outlined in the following paragraphs 3.2.10.1
and 3.2,10.2 shall be preceded by & soaking period of
48 hours at approximstely 70°F, using Specification
MIL-H-3136, type III, test fluid. This shall be
followed by a dry-out periocd of 48 hours mininum at
70°F before refilling for the tests outlined in
paragraphs 3.2.10.1 and 3.2.10.2.

3.2.10.1 Internal pressure plus repeated load tests,- The integral fuel
tank structure shall be loaded 1,000 times from no load to a test load which will
cause stresses throughout the tank structure within 15 percent of those caused by
iimit loads in the symmetrical design loading condition that is critical for the
tank structure. If a design loading ccnditicr other than the critical symmetrical
condition is eritical for an appreciable portion of the tank structure, a test
shall be conducted for that condition similar to and in addition to the symmetrical
condition test. During these repeated load tests, the tank shall be filled with
fuel., The pressure at any location in the tank shall be not less than the maximum
differenttal pressure that would exist at that location when the helicopter is
subject to the loading condition simulated in the test. If the tank is designed
to be pressurized, the maximum operating tank pressure shall be considered in

determining the maximum fnel pressure to be used durine the test,
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3.2.10.2 Integral tark vibration tests.- 1f it is anticipated that the inte-
gral fuel tanks will be subjected to appreciable vibration resulting from the opera-
tlon of engines or other items of equipment located on cr in the vicinity of the tlank,
the tank shall be tested for leaks under conditiors wirich sinulate the vibratory loads
resulting fror the oreration of these items. The requiremerts [or these vibration
tests shall be established by agreement between the contractor and the procuring i
activity.

TN

3,2.11 Integral fuel tank temperature and gunfire tests.-

3.2.11.1 Temperature.- At the option of the procuring activity, the tests of
paragraphs 3,2.10.1 and 3.2.10.2 shall be conducted at maximum temperature if a tem-
perature in excess of 180°F, and at minimum temperature if a temperature below -40°F
is anticipated because of tuc integral tank location within the helicopter or because

of climatic conditions in the operational area(s) in which it 3s inte1ded to use the
helicopter.

oL U ire. SUTrl
conducted simulating the hvdrostat:c pressure develoned I
passage of a 0.50-calibre projectile through the walls of the fuel tank and at a
pinimum of 3 inches from and parallel to any seam below the liquid level. This
pressure shall not burst any seams of the tank.

3.3 Drop tests.-
3.3.1 General.-

3.3.1.1 Categories.- Drop tests, as included in this specification, are
separated into the Tollowing two categories for reasons of criteria differences.

Pl
Je

3,1,1,1 Air Foree procurement.- All Air Forece helicopter alighting gears
shall be

1,
drop tested in accordance with Specification MIer-6053

~~

3.3.1. ied ings of paragraph
3.3 shall structure, and for wheel-type
landing gears shall include wheel spln-up sufflcnent to simulate critical effects of
wheel contact velocities within the ranges of contact velocities included in design
requirements. The wheel radii employed in the determination of wheel speeds appro- i
sriate for particular values of contact velocities shall be the static rolling radii
of the tires. Maximum tire pressures employed in drop tests other than those of
paragrajhs 3.3.2.4 and 3.3.3.2 shall not exceed those practicable for service use,

nor those actually recommended in the Contractors' Erection and Maintenance Manual,

.2 Navy procurement.-
conducted on the conplet

1
be

3.3.1.2 Basic weight.- At least two drops in each basic weight drop test
condition of paragraphs 3.3.2 or 3.3.3 shall be made at the design yield sinking
speed with recommended tire pressures and oleo-strut extensions, and at least two
drops at design yield sinking speed with minimum desi.-n values of tire pressures and
oleo-strut extensions. During overload weipht drop tests specified in paragraphs
3.3.2 or 3.3.3, variations of oil and air in the oleo—struts, and other adjustments
that are practicable for use in service to attain low load factors, shall be investi-
gated. All drop tests shall be conducted on a surface which develops a coefficient

of friction eguivalert to that developed on wnpainted boiler plate.
3.3.1.3 Gross weight.- Drop tests shall at

weight distributions specified in paragraph 3.3.2 or ; and also with alternatve

combinations of internal and external loads for which provisions are required. The

combination of pitch and roll attitudes employed in the drop tests of paragraph 3.3.2.3

snall be those determined to be critical from a drop test survey at specified design

combinations of roll anizle and sinking speed with critical piteh attitudes. ¢
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3.3.1.4 Sinking speed 1n

tests shall not exceed 2 {p

L]
50 narsant and 100 nercsent nf
per per ol

(24

apeed and shall, if specified,

~ o 4 P V2_2a _2_Vdoio oo “_

creme drop
to 50 percent of limit sinking speed, 1.0 fps between
imit minldne ameed. gp_d 0.5 fpa ahove limit ainking
incl

3.3.1.5 Simulation of rotor lift.- The method of simulation ®f rotor 1ift
Acred ey Awmarn ¢anta =2hal)l ha as annrnamad hey tha nraniming eatiedit v
UW g ViU VOOUVD Disalld UT GO GUPIUYIYTU Uy vike plUVW L Gavvavavy

3.3.2. nding - Basic weight condition.~ Design ultimste sinking
speed tests shall onducted at the -_gig landing design gross weight with the
ight di tributmn that is criti r the main gear and carry-through structure

we
in the level (static) attitude.
than conditions of paragraphs 3.3.2.2 and 3.3.2.3, tesis in this condition shall be

conductad to failure,

3.3.2.2 Nose-up landing - Basic weight condition.- Design ultimate sinidng
t the basic landing design gross weight with the
<

ca\ fc— tha masin oanr and aswwe_thransh b euature

B Y VI Mm il gUal aliU Vil gTvia Vgl ovi wvvua v

a
it
he event that this condition is more critical than
1

in the nose-up attitude. In t
2.1 and 3.3.2.3, tests in this condition shall be

conditions of paragraphs 3.3.
conducted to failure.

ests shall be conducted at the basic landing design gross weight distribu-
tion t t is cntleal for the mam gear and carry—through structure in the rolled
tions of

3,3,2,3 Rolled landing - Basic weight condition.- Design ultimate sinkdng
est

l:l.
j s
led
e Q

1 and 3.3,2.2, tests in this eon

= skl VOSTS faao SULIY

a’ﬂ
g
e
]
B
2
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]
g
:
3
&
, 2
3
2
[a
¥

2 vel landing - Overload weight condition.- Tests shall be conducted
c

& Tams a3y snaasd ad £ ¢imaa +tha haaia landAino Aasion ownas
v AAMIV ﬂ“ln*lls QPOTY BV Led) VINCO VIIC VEaOI4V 4ARBIIVINE Vo o4l pi Ve

8
weight with the weight distribution that is eritical for the auxiliary gear and
carry-through structure in the level (static) attitude.

3.4 Rotor system tests.-

3.4.1 Static tests of main and antitorque rotors.~ The procuring activity
may specify whirl tests in lieu of, or to supplement, the following static tests
with main and antitorque rotors.

3.4.1.1 Main rotor.-

3.4.1.1.1 FRotor hub and rotor-blade root end.-

3.4.1.1.1.1 Failing load test for eritical design conditions.
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3.4.1.1.1.2 Design ultimate load test for starting condition. (

3.4.1.1.1.3 Design ultimate load test for rotor-blade ground-wind condition,

).u.&.1.4 Du‘)\"‘)? blade and attachment fi itiings.- ralL:u’lg load test shall be
conducted for most critical rotor-thrust losds comhined with centrifugal force
resulting from design maximum rotor speed.

L
]
{d
'S
)
)
er

3.4.24.1.3" Rotor blade lag damper and support fittings.-

3.4.1.1.3.1 Failing load test for critical design condition.

3.4.1.1.4 Anticoning device.-

3.4.1.1.4,1 Failing load test for critical design condition.

3.4.1.2 Antitorque rotor.-

3.4.1.2.1 HRotor hub and rotor-blade root end.-

3.4.1.2.1.1 Failing load test for critical design condition.

3.4.1.2.2 Rotor blade and attachment fittinzs.-

3.4.1.2.2.1 Failing load test for critical design condition.

3.4.2 Fatigue tests.- Fatigue tests of rotors shall be performed in accordance
with this heading, or alternateiy, the contractor shall propose a test procedure and a
fatigue loading spectrum, based on the latest applicable flight test data, to be used

for Faticue tests of a sufficient number of main and auxiliary rotor componants to
i0r ravigue 2SU8 Ol &8 Swiiifient numoer Ol mA1N ant awxXauiary rouvor Componsnvs vo

substantiate each component for the required service life, Upon approval by the
procuring activity of the proposed spectrum and test procedure, the contractor shall
conduct the necessary tests and shall correlate results with {light test data to deter-
mine a recommended service life for each component.

/“'\\

3.4.2.1 Bench tests,- Bench fatigue tests shall be conducted on specimens of
each type of rotor employed on the heiicopter. During the application of the test

loads, the angular displa nt Af +tha hi nte ohal]l ha aiminlatad I€ t=c
GalsS, UaA€ angu spiacsment oIl ine u.l.nscu camponenis snalli U8 SimU.AVWeG, 4l

or more bearings of the rotor-blade hinge assembly or hub attachment are critically
loaded for more than one condition, this test shall be repeated for each bearing or
hub attachment for its particular critical loading condition. Bearings may be tested
separately.

3.4.2.,1.1 Main rotor hub and rotor-blade root end,- A minimum of three rotor
hub hinge assemblies and blade root-end attachment specimens shall be tested as follows:

(a) Two specimens at the design fatigue loading
corresponding to high-speed flight at design
maximum rotor speed for a number of cycles
corresponding to at least 2,000 hours opere-
tion at this condition.

(b) One specimen at the critical design fatigue

loadins resultineg from maneuver f{light for
J.U:luuls Acau—l.v-llls Fary BAIU

a number of cycles corresponding to at least
507 hours of operation at this condition.

T/ 270 in »atar hlade and attare
JelheLod & ‘a1n rotor viade ant atlac

Ma + 4
of the rotor blade and attachment fittings shall be

12
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Three specimens at the design fatigue loading
condition corresponding to high-speed filight
at design maximum rotor apeed for a number of

cycles corresponding to at ieast 2,000 nours

ad 3
le ﬂ UJ.UlI .

(b) One specimen at the maximum desigrn fatigue loading
condition resulting from maneuver flight for a
L Y SIS R MTanad

numper ol cyuwa <or 1vapuutuu5 uu at i8asSv 5uu
hours of operation at this condition.
(¢) Two specimens at fatigue loadings intermadiate to
the four specimens above for a number of cycies
orrasvondine to at laset 1 nnn hours of nmrnfim
\'V‘ a I;Dy\lllv ul& e wee
3.4.2.1.3 Main rotor blade lag damper and support fittinL A minimum of
three blade lag damper and support fitting specimens shall be tested as foliows:

(a) Two specimens at the design fatigue loading condi-
tion corresponding to high-speed flight at design
maximum rotor speed for a8 number of cycles corre-

Vowd A AAN bhaccma

sponding to at least 2,000 hours of operatiocn.

(b) One specimen at the critical design fatigue loading
for a number of cycl.es at least 500 hours of
operation at this condition.

3.4.2.1.4 Antitorgue rotor hub and blade root end.~ A minimum of three
specimens of the antitorque rotor hub, hinge assemblies and blade root end shall
be tested as follows:

(a) Tw

]

specimens at the design fatigue loading corre-
spunding to high-spsed flight gt design meximum
rotor speed for &8 number of cycles corresponding

A 2 . e A Al o

to 2,000 hours of operation at this comdition.

(b) One specimen at the critical design fatigue loading
for a number of cycles corresponding to 500 hours
of operation at this condition.

3.4.2.1.5 Antitorque rotor blade and attachment fitting.- A minimum of four
specimens of the rotor blade and attachment fittings shall be tested as f{ollows:

——

a) Two apecimens at the design fatigue loading condition
corresponding to high-speed flight at design maxi-
mum rotor speed for a number of cycles corresponding

to 2,000 hours of operation at this condition.

(b) Two specimens at the maximum design fatigue loading
condition resulting from maneuver flight corre-
sponding to 500 hours of operation at this condition.

3.4.2.2 Whirl test

3.4.2.2.1 Test articles.- Unless otherwise specified, the contractor shall
deliver to the procwring activity §0 days prior to first flight of the helicoplsr
one complete rotor system, This system shall econsist of rotor hub, rotor blades

s DL SFSTTE. el S)FLTR SIS ot U =2~

rotor controls, and such other elements of the control system as requlred for
actuation of collective and cyclic pitch: It shall be identical with the flignt
articles of each different rotor configuration employed on the helicopter. Paint

13
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finishes other than permanent finishes such as cadmjum plating or anodizing shall
be omitted., One rotor drive sghaft for each rotor configuration suitable for adapting
h

1 rotor system to the procuring a activity's test facilities shall be furn1ahed

to the ;nrtlcular rotor syst°ms) shall be furnished as rejuired for six complete dis-

LYo

assemblies and reassemblies. A complete set of special tools, as required for dis-
assembly and reassembly of each rotor system, shall be furnished with delivery of the
rotor system. Assembly, subassembly, and detail drawings of all components of the
particular rotor system showing fits, tolerances, and assembly notes shall be delivered

concurrently with the rotor system.

3,4.2.2.2 Instrumentation.- The procuring activity will normally accomplish
instrumentation of rotor systems submitted under paravraph 3.4.2 cases where
the primary structure is enclosed during fabrication, the contra gqui
s

e 1 o o o arme mdemn 3 i
to install the necessary strajn gages in accordance with the inst
ocur c

=
o

3.4.2.2.3 Failure of parts.- If failure occurs during whirl test of the rotor
system, this part shail be replaced wit m
suitable material unless the procuring activity authorizes the installation of a new
part of original design and material for one which has failed because of faulty mate-
rial, workmanship, or normal wear on parts specified for psriodic replacement., The
whirl tests shall be considered complete wh
s

h a part of improved design or & part of

en every major part of the rotor system
as specified, At the discretion of the

procuring activity, redesign and retesting may be required of any part which fails,

or indicates weaknesses or excessive wear after complet1ng the test but which is

retained in the rotor system to complete the testing of other parts.

has been s“n:’nnfnﬂ to Lhe nnmnlnfp tests

3.4.2.2.4 Main rotor system(s) whirl tests.- The main rotor system(s) including
the hub, blades, and rotor controls shall be whirl tested in accordance with the
following procedure:

a

—
ct
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-

(1) 10 Hours - Aerodynamic calibration of the st
e ve

LILI‘UJL l,x:l.&u;mauw i W€ oLl S5S

-
K agkt]
7]

rotor speed and 110 percent military ratpd power.
Stress and motion survey of the rotor system for
various design combinations of collective and
cyclic pitch; power, and rotor speed up to the

~
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(3) 30 Hours - Operation at 90 percent design maximum
rotor speed and military rated power with 2/3
design cyclic pitch applied.

(4) 30 Hours - Operation at 110 percent design maximum

A

otor speed and military rated power with full

(5) 10 Hours - Operation at limit design rotor apeed

and not to exceed 110 percent military rated

power and 1/3 desien cyelic pitch.

—
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(b) -Part 2 - Extended whirl test:

-&-}I-d vk ay won v test sha l ba Mﬂﬂ!!ﬁ."a -nmwl‘h-\a

i 86X ie 4 A d ﬂli‘f-‘ VOW Bmwwva Ay
to a schedule and procedure proposed by the contractor
and approved by the procnr:lng activity., Normally, this

rformed after the results of the {light
strain survey and some flight operation is obtainsd and
shall consist of conditions and procedures based on these

test results to establish the serviee life, overhaul, and
replacement periods for major rotor-syntem components,

3.4.2.2,5 Antitorgue rotor whirl tests,~ The antitorque rotor system; in-

antit ue
cluding the hub, rotor controls, and blades shall be whirl tested in accordance
with the following procedure:

{a) Part 1 =5
(1) 40 Hours - Operation at design maximum tail
rotor power.

(2) 10 Hours - Operation at limit design rotor
speed, power on, or power off, whichever
is greater, and 110 percent design maximum

$adYl wmadawm cmcame

vall L0V pPpUWI .

(b) Part 2 - Extended endurance test:

An extended endurance test shall be conductsd
according to a schadule and procedure proposed

- ond 3 el & -
aLvdYevyse AV L MG

p

after the results
aome flieht operati

ome flight operation c
sist of conditions a.nd procedure based on these
test results to establish the opera

overhaul and replacement periods for major rotor

com mronant s,

3.5 Mechanical instability, flutter, and vibration isolation tests.-

3.5.1 Sequsnce of tests.-

3.5.1.1 Mechanical mnabmty. The component tests apocified in para-
graph 3.5.2.1 shall be completed and the component test report spscifisd in para-
graph 3.5.2.1.4 shall be submitted to and approved by the procuring activity prior
to relsase for the rev-up test specified in paragraph 3.5.2.2. The latter test

shall be completed and the rev-up test report apocifiod in parag'raph 3.5.2.2.2.3
shall.be submittsd to and approved by the procuring activity prior to relssse of
4be balianmtar for axtansive zround opsretion in a free condition or release for

Vil IBALCUPUGE AUl CAWLIDATT i VWU UpDimvaes 448 adoe SOUIIALL AU 29 =] =

extensive flight operation, but no later than prior to relsase for any of the
tests of the flight demonstration requirements specified in the contract.

3.5.1.2 Fluttsr.~ Thoss applicabls tastes specified in Bullatin ANC-12

ALVOT nyy“v-vav VO D VY VPO wasaw = Ml o e ¥ e

which are necessary to obtain data for required flutter analyses with reference
to nonrotating components of the helicopter shall be conducted. A report con-
re

taining the results of these tests shall be submitted to the procuring activity,
Either satisfactory complstion of the tests or the report shall be approved prior
to release for first flight.

15
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3.5.1.3 Powerplant antivibration system(s).~ Unless otherwise specified or

approved by the procuring activity, methods and procedures outlined in Bulletin ANC-12
shall be applied in carrying out tests to demonstrate compliance with applicable power-
plant antivibration mounting requirements specified in the design critera. All engines,
transnissions, and engine-rotor combinations elastically suspended and not a part of
the rotor-blade assembly shall be tested. A report of results shall be submitted to
and approved by the procuring activity prior to acceptance of the aircraft.

3,5.2 Mechanical instability pround tests.- The following tests shall be

performed unless it can be shown to the satisfaction of the procuring activity that
the helicopter is free of mechanical instability.

3.5.2.1 Component tests.-

3.5.2.1.1

3.5.2.1.1.1

Hub vibration tests.-

Test conditions.- The hub frequencies, effective mass, and effective

damping shall be determined for all combinations of the following conditions:

16

(a)

(®)

(e)

(d)

(o)

At a normal atmospheric temperature which shall be
recorded, Further, the contractor shall investigate
the variation of hub frequency, effective mass, and
effective damping throughout the extreme temperature
range specified in the aircraft detail specification
by any rational scientific method available. If, on
the basis of this investigation, it appears to the
procuring activity that any parameter may attain a
more critical value with reference to its effect on
mochanical instability than its previously determined
value at the temperature recorded, the procuring
activity may require repetition of the tests at the
more critical temperatures.

At minimum and maximum gross weight.

When the helicopter is equipped with each different
landing gear configuration if the hslicopter is
intended for normal use with alternate landing
gear configurations. If a particular landing gear
utilizes pneumatic tires or floats, the tire or

float pressure shall he that intended for normal

nNn
MU .

When equapped with a particular landing gear, the
helicopter shall rest, unrestrained, upon a surface
simulating, insofar as possible, the type of surface
from which the helicopter is normally intended to
operate when equipped with that landing gear.

In a condition which will simulate hub natural fre-
quencies, effective damping, and effective mass
during flight, it is suggested that the helicopter
be suspended in such a fashion that it will have a
natural frequency less than one-half of the normal
operating main rotor speed. For landing gear con-
figurations utilizing mneumatic tires or floats, in
lieu of suspension, the helicopter may rest upon
the landing gear provided that the tire or float
pressure is reduced to less than one-half of that
intended for narmal use.

Cres -y
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(1’) For the purposes of these tests, all main rotor
o blades shall be replaced by oqnnl, concentrated,
rxgm weights,

3,5.2.1.1.2 Huw frequancy and effective damping, All modes of motion,
which can be excited by a horizontal force at any main rotor hub and which have
.2 times maximum rotor speed, shall be determined. For
€

= smd S w— Qe olal -
ective damping shall be obtaimed.

3.5.2,1.,1.3 FHub effective mass.- The main rotor hub effective mass shall
be determined for those modes of motion which analyses show are critical in regard
to mechanical instability.

3.5.2.1,2 Hydraulic damper tests.- If main rotor blade, drag hinge, or
hydraulic dampers are used (i.e., devices which p'ro'ride dampi_ng forces or to-quoa
which are roughly proportional to the lineaf and angular velocities, respectively),

tests shall be conducted to obtain curves of fores versue n\nnif}r (nr fnrqun Yersua

angnlar velocity), for a velocity range sufficient to include all poas:.ble operating
condit ions. These tests shall be conducted with the device filled with damper fluid
(fluid specification number should be noted) and with it emptied of damper fluid

{to measure breakamay and static friction). Under both conditions, fillad and
empty, the tests ahall be conducted with the damper and fluid at each of the tem-

peratures the damper will a‘;tainr when the helicopter operates at each of the two
temperature extremes specified by the aircraft detail specification.

3.5.2.1.3 Blade vibration test.- If the helicopter is equipped with main
rotor blades which do not have lead-lag hinges, the lowest natm‘al frequency in
bending in the plane of rotation shall be determined by test under such conditions

that the fixity is properly simulated.

3.5.2.3.4 anical instability component test a"t.- A report shall be
submitted which “contain the results of the tests s fied in ;nragraph 3.5.2.1,
together with an analysis of these results which will in&i ‘?.e that the helicopter
can be e"pe.,ted 4o be free of mechaniecal instability and flvwheel f_.vm resonance
e o vE
for as many as possible of the conditions specified in the design criteria.

3.5.2.2 Mechanical instability rev-up test.-

3.5.2.2.1 Test conditions.- Freedom from mechanical instability shall be
demonstrated by the nethoda of paragraph 3.5.2.2.2 for all combinations of the
following conditions:

{(a) At a normal atmospheric temperature which shall

be recorded.
(b) it [ S - aud maximism £ross ﬁisuto, or -t m‘-’t

i 55

critical gross weight as established by a rational

is and approved by the procuring activity
to the rev-up tests.

-
(2]
~’

.h the helicopter in an actuall

th the in an act f

v -]
desired, and provided that it is certain the heli-
copter can take off in the event instability is
encountered. If not, a mooring system shall be pro-
vwided which will permit operation of the helicopter
in an essentially free condition and which, upon
actuation, will quickly control or eliminate mechanical

wd m oh

instability. Prior to the rev-up test, the contractor
shall obtain the approval of the procuring activity

w’in e @B VVaa Ui viss B avasy

with reference to use of either of the above methods.
If the method stated by the contractor proposes the

17
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e -— el o ok

use of a mooring system,
aotivity in regard to the m-gmgad

------- = L I Fooet 200l

will be requirod prior to the re

—~
[«
~

Beginning at idiing upeed
ine

incresents up to and i percent normal

rotor speed.

not mors than 20-peres

imum collactive,

(e) At collective pitech setti

(£) For each lnnding gear configurntion, if the helicopter

-— mema Vamendd -

is intended for normal use with more than one landing
gear configuration., If a particular landing gear con-

fi;u-;;.-ic_m uti.ﬁ;; peunatic tires or floats, the
tire or float pressure shall be that intended for

normal use,

(g) With the helicopter on a surfaos which simulates,
‘insofar as possibls, the typs of surface from which
it is normally intended to operats when equipped
with each particular landing gesar,

(h) With azirmuth control stick excitation furnished in
both fore and aft, and lateral direction.

2 Test procedure,-

2.2.1 HMethod of exoit&tion.
ad t =t 24 d o —

st condition by comsscut

() Move the azimuth control stick back and forth

through full travel about 10 timss st ths

estimated instability frequency (or at a
frequency of about 0.75 tinas_main rotor rm
if no instability is expected).

C

~~~
(-4
SN

Hold the stick at nsutral position, and then

immediastely record the data listed in para-
graph 3.5.2. 2.2,2.

-~

N
-
(&Y
[vS

4
v &

[}
[}

resonanos, which may tentati ly be done

having recourse to the recorde
ahall ha n-fl- the next eon

Bilaals VO av L2 ne

l-‘ Qu

Data.~ The data to be obtained at each test condition shall yield
the following info mtion and ahall preferably be taken by means of equipment incor-
a ordi

(a) Main rotor rpm.

VLN Y - “a A —— o . A
(D) 711me nNisiLory €I azimuivn

S
4
[¥S
o
w
[
Q
3

(¢) Time history of collective

{(d) Percent of helicopter weight

-
(o<

trARN T~ A Aerrm 1l A S evm

MmenarTrail rYormIil romanrcoc wnNniiMrn
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() Time history of oscillating stress or motion
" in some portion of ths landing gear.

(f) Bffect of relisf valve on forrc; supplied by
blade damper (if applicable).

2 2.1 Machanical inatahili

pr 1.2.~.‘..; anSadll

vyanort.- A renort shal)l ha

VY 4V pva Ve IR -4 YL~ L8]

+tv
™ § ——
submitted to the procuring activity which wi.ll con ta the results of the tests
specified in paragraph 3.5.2.2, and which will demonstrate that the helicopter is

free of mechanical instability and excessive {lywheel type resonance under all the

- ard oA A4 ¢4
tested conditions.

3.6 Tie down tests.- The tests described under this heading shall be con~

ducted on the elicopter to demonstrate that the applicable systems will operate
satisfactorily in the uulieﬁp*uﬁ'f. The airframe, engine, rotors, transmission, and
all other h

helicopter parts having an effect upon the loads, including vibrations,
shall be the same as those to be employed in the delivered helicopter.

3.6.1 Test conditions.~ Unless otherwise specified by the procuring activity,
the following test conditions shall apply during the Tie down tests.

3.6.1.1 Test time.- Intervals of operation of less then 1 hour's duration
terminated by any failure, shall not be credited to the required test time., The
test time shall not be credited by increments shortar than.30 minutes, except when

3,6.1. Eed.- The output spsed of the engine(s) shall be controlied with-
in +2 percent o e stimmlatad ammad.
1 +2 percent ol the stipulated speed.
3.6.1.3 Mssawrements, instrumentation., and armaratus.-
2 2.1 Tenrneratine messuremant e, - 1] temneratureas shal recordad
Je el jo o 2R e e - 2 e T e wiien ww - v we SO
in degrees Centigrade.
- 2 = = = - - N - Py i 2 ma o oavy o o _2__f_\
.6.1.3.2 b?e measurements.- The rpm of the input s (8) of the engine(a)
shall be detarmine avitahla instmmentation to within an aecer rv of +2 nerceant
termined by suitable instrumentation to within an accuracy of +2 percent.

3 Instrument calibration.- A1l instnments, gages, scales, and
other equipment upon which the accuracy of the test results depend, shall be cali-
often en cy in

brated ."ugh and ¢o such a a‘-egrss as to inmmrae ’Inhnv-n#nvy accuracy ‘
a

accordance with a plan approeved by the procuring nct:lrlty.

g

3.6.1.3.4 Inspecticns and adjustments.- Unless otherwise specified by the
contractor and approved by the procuring activiiy, all servicing, such as lubrica-

tion, oil cleaner inspection and cleaning, and general externel. visual inspections,
shall be made every 60 +5 hours of the test.

a £ n-._... - '
3.6.1.3.5 Power.- a

tests. Engine power

...... L= -4}

values, Tha method of pcmer measurement shall be as spacii‘ied by the contractar
and approved by the procuring activity.

PR T VR I gy ahal1? ha nwaand Far tha Tia Anwn
CLidl UraKks noTrsepower Bnaias 08 USSG LI0r WIS 248 WoWD

1811 be controlled within +5 and ~O percent of the desired

3.6.1.3.6 Power distribution.- During the Tie down tests, except the rotor
cycling tests, the power distribution between main rotor(s) and auriliary rotor(s)
shall be that expected under normal flight conditions at the apacified input powars.

Prior to starting the Tie down test, the contractor shall forwmard for upprovlu. uy
the procuring activity the rotor powar distribution applicable to each separate

test period. pomer distribution applicable to each se

v}
o]
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3,6.1.3.7 Stress and motion survey.~ A stress and motion survey of the rotor

b , and other critical components of the hslicopter shall bs conducted during
Tis down tests., This survey is mandatory during the first 50-Hour ground test period,
and may be required in succeeding ground test parioda at the option of the procuring )
activity, During the rotor stress aumy, at least six records of clutch engagements

representative of probable engagement conditions shall be mads.

3,6.2 Tests.-

3.6,2.1 50-Hour preliminary flight approval test.~ Each model helicopter shall
satisfactorily complete the Lest dsscribed in paragraph 3.6.4 prior to the first flight
of the helicopter.

3.6.2.3 250-Hour ground test.- When required by the procuring activity, a
250-Hour ground test will be conducted. A test schedule shall be prepared by the
contractor and approved by the procuring activity.

3,6.3 Test procedures.- The helicopter tests shall be performed in accordance
with the following.

3.6.3.1 Clutch and brake engacementa.- The clutch and brake engagements
required for the Tie down tests shall be performed during the takeoff power runs and
as necessary, at each change of power and speed throughout the test(s). In each clutch
engagement the shaft on the driven side of the clutch shall be accslsratsd froam rest.
The clutch engagements shall be accomplished at a speed and by a method specified by

the contractor and approved by the procuring activit y. During the deceleration after
sach clutch sngegement, ocbservationa shall be made as to the proper functioning of the

=

overrunnmg unit. During the brake engagements, the elmeh shall bs disengagsd abovs
4O percent of rated rotor speed, and the rotor allowed to decelerate until it reaches

40 percent of rated speed st which time the rotor brake shall be applied and shall

stop the rotors within 30 seconds of initial application. If the clutch design does
not permit stopping the rotors with engine rumning, or no clutch is provided, ths
engine shall be stopped before each appliocation of the rotor brake, and then immediately

restarted after the rotors have a‘bopped.

3.6.3.2 Rotor control gouitiona. Whenever the rotor comt
cyclsd during the Tie down test(s), the rotor shall be operated t

the maximum thrust positions for the percentages of test time as shewn below,-uaing
the procedures of paragraph 3.6.3.3:

Full vertical thrust, 20 percent

Forward thrust component, 50 peroent

Right thrust component, 10 peroent

1aft thrust conponent , 10 peroent

Aft thrust component, 10 psrosnt

P Tt i L)
nooR
PN A

[

3.6.3.3 Test cycls.- The 10-hour Tie down test oycls shall consist of the
following runs conducted in the order ‘iven:

-~

2) Talmoff power run: One hour of altemate runs of 5 minutes
at tnkootf power and speed, and 5 minutes at as low an
engine idls spood as prtctionbh with the engine declutched
from the transmission system and ths rotor brals applied
during the first 1 minute of the idle run. When declutching
the engine it shall be descelerated at the maximum rate
possible in order to parmit the Operatxon of the over-
running cluteh. During the remaining 4 minutes of the idle

N
(=]
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run, the engine shall be clutched to the transmission
system., Acceleration of the engine and the transmis-

- sion system shall be accomplished at the maximum rate.
In the absence of 8 takeoff rating, normal rated power
and speed shall be substituted for takeoff power and
speed,

(b) MNilitary power run: One hour of alternate runs of 30
minutes at military rated power and speed, and 30
minutes at 60 percent normal rated power at normal
rated speed. In the absence of a military power
rating, the takeoff power run shall be accomplished
{n lieu of this run.

(¢) Normal rated run: Three hours of continuous operation
at normal rated power and speed. During the normal
rated run, the main rotor controls shall be operated
through a minimum of 15 cycles per hour consisting of
the following main rotor pitch positions: (1) full
vertical thrust, (2) maximum forward thrust component,
(3) maximum aft thrust component, (4) maximum left
thrust component, and (5) maximum right thrust compo-
nent, except that this control movement need not pro-
duce loads or blade flapping motion exceeding the
maximum loads or motions encountered in flight. The
directional controls shall be operatad through a
minimum of 15 cycles per hour consisting of (1) max-
imm right thrust, (2) neutral thrust as required by
the power applied to the main rotor, and (3) maximum
left thrust. Each control position shall be held at
maximum for at least 10 seconds,

$0 Percent normal rated run: One hour of continuous
operation at 90 percent of normal rated power at -
normal rated speed.

~
[«
—

(e) 80 Percent normal rated run: One hour of continuous
operation at 80 percent of normal rated power at
normal rated speed.

(£) 60 Percent normal rated ran: Twc hours of continuous
operation at 60 percent of normal rated power at the
minimum desired cruising speed, as recommended by the
contractor and approved by the procuring activity, or
in lieu of this speed, at 90 percent of normal reted
speed, whichever speed is lower,

(g) Overspeed run: One hour of continuous operation at 110
percent of normal rated speed &t normal rated power,
If operation of the helicopter power plant(s) at 110
percent of normal rated speed is prohibited, the speed
of this run shall be the highest speed psrmissible as
recammended by the contractor and approved by the
procuring activity.

3,6.4 50-Hour preliminary flight approval test.- The helicopter shall be
subjected to the following tests, conducted in the order given, unless otherwise
specified by the procuring activity.

3.6.4.1 Test periods.~ The 50 hours of testing shall consist of five 10-
hour test cycles, as outlined in paragraph 3.6.3.3.
2
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3.6.4.2 Cluteh and brake engagements.- A total of at least 100 clutch and
brake engagements shall be made during and, if necessary, at the end of the 50-Hour
preliminary f1ight approval test v.ithout intervening major disassembly. The clutch
and brake engajements shall be performed in accordance with paragraph 3.6.3.1.

3.6.4.3 Disassembly insvection.- After the completion of all the runs of the
foregoins 50-Hour ,,rel:'mmar) Tlight approva‘ test, the transmission system, rotor hubs,
and rotating controls shall be comu.et"xy disassembled for examination \méluux.ng {lvo-
rescent penetrant and magnetic particle) of all parts and for measurements as necessary
to disclose excessively worn, distortsd, or weakened parts. These measurements shall
be compared with the contractor's drawings or with similar measurements made prior to
the t2st, if available.

3.6.5 150-Hour preproduction test.- The helicopter shall be subjected to the
following tzsts conducted in the order given, unless otherwise specified by the
procuring activity.

2 A § 1 Toet nawinde -
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10-hour test cycles, as outline

ing chall coneist of fi

v ass

tac
in paragraph 3.6.3.3.

C."i

3.6.5.2 Clutch and brake engagements.~ A total of at least 300 clutch and
brake engagements shall be made during and, if necessary, 'at the end of the 150-Hour
preliminary flight approval test without intervening major disassembly. The clutch
and brake engagemnnts shall be performed in accordance with paragraph 3.6.3.1.

3.6.5.3 Overspeed test.- After completion of the 150-Hour preliminary flight
approval test and without ‘intervening major disassembly, the transmission system shall
be subjected to 50 overspeed runs, each 30 +3 seconds in duration at 120 percent of
normal rated speed. If operation of the helicopter powerplant(s) at 120 percent of
normal rated speed is prohibited, the speed employed shall be the highest speed per-
missible, as recommended by the contractor and approved by the procuring activity.
Overspeed runs shall be alternated with stabilizing runs of 1 to 5 minutes duration
each at from 60 to BO percent of normal rated speed. Acceleration and deceleration
shall each be accomplished in a period not longer than 10 seconds, and ihe tims {or
changzing speeds shall not be deducted from the specified time for the overspeed runs,
Overspeed runs shall be made with the rotor(s) in the flattest pitch at which smooth
operation can be obtained,

3.6.5.4 Disassembly inspection.- After the completion of all the runs of the
150-Hour preliminary flight approval test, the transmission system rotor hub, and

rotating controls shall be completely dlsassembled for examination (including fluores-
cert renertrant end magnetic particle inspections) of all parts, and for measurements
as necessary to disclose excessively worn, distorted, or weakened parts. These mea-

suremerts shall be compared with the certractor'e drawings or with similar measurements

made prior to the test, if available.

2.6.6 Data required.- Durin: the tests, data shall be observed and racorded as
{nll~ws, and as required in paragraph 3.6.1.3.7.

4.6.6,1 The date, the serial number(s) of the components, test run, and the
dosired power and speed shall be recorded on each log sheet.

2 6,6.2 The following jtems shall be recorded at intervals of not greater than
3o oUrs:

(a) Wet and dry b:1lb ambient air temperatures
(b) Bar-meter

B

TN
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3.6.6.3 All of the following items, where applicable, shall be recorded at
intervals of not grester than 30 minutes during the tie domn testing:

° (a) Total test time
(b) Actual time of day
(c) Revolutions per minute of the engine(s) output shaft
(d) Ambient air temperature
(e) Oil temperature into each gearbox
(f) 0il temperature out of each gearbox or in sump
(g) 0il pressure(s) gearbox
(n) 0il-in pressure, gearbox (not taken if wet sump)
(1) Oil-out pressure, gearbox (not taken if wet sump)
{(3) 0il consumption, géarbox ;
(k) Main rotor(s) cyclic pitch position
(1) Tail rotor pitch position
(m) Main rotor(s) collective piteh position
(n) Gearcase pressure

{0} Power - Power source data, 28 specified by the contractor

and approved by the procuring activity, sufficient to
insure that the required power and speed valuss are met
during the transmission system testing. .

3.6.6.4 Notes shall be placed on the log sheets concerning all incidente
of the test, such as special lubrication, leaks, vibration, and any other irregular
functioning of the helicopter or cemponent thereof or the test equipment, and the

corrective measures taken, .

3.7 Transmiasion tests.- The transmission system shall be run concurrently
with, and shgll successfully complete, the tests in the order listed of paragraphs
3.6.4, 3.6.5, and 3.6,2,3, when required. Prior to starting the tests of paragraph
3.6.4, the contractor shall have satisfactorily conducted a transmission bench test

in accordance with the test program proposed by the contractor and approved by the

3.7.1 Tie down tests.-

3,7.1.1 Test conditions.- Unless otherwise specifisd by the procuring
activity, the following test conditions shall apply during the tests.

3.7.1.1.1 ©Oil and lubricants.- The grades of cil and lubricants usad shall

be as specified by the comtractor in accordanoce with Specification MIL-1-6880.

3,7.1.1.2 0il change.- The oil system shall be drained and filled with new
0il at the start of the endurance test and shall thereafter be maintained in accord-
ancs with servics instructions proposed by the eontractor and approved by the
procuring activity.

3,7.1.1,3 01l temperatures.- The oil temperatures of the transmission
system components shall be maintained at the maximum specified by the contractor

and approved by the procuring activity, +10°C.

3.7.1.1.4 Main oil pressure(s).- The main oil pressur~(s) shall be adjusted
at normal rated power and speed operation to the value specificd by the contractor
and approved by the procuring activity. After initial adjustmeit, no further
adjustments shall be made unless approved by the procuring activity.

3.7.1.1.5 01l outlet pressure(s).- The oil outlet pressure(s) of dry sump
transmission components designed to be opersted with an external oil cooler shall
be maintained at 40 psi during the testing specified herein, except during tests
at less than 60 percent of normal rated spsed, st which time it may be less as
indicated by test conditions.

23



Downloaded from http://www.everyspec.com

MIL-T-8679

3.7.1.1,6 Accessory drive loading.- Actual accessories or suitahle loading
devices, the type 'of each to be approved by the procuring activity, shall be installed
on all accessory drives and operated at normal loading conditions unless otherwise
authorized by the procuring activity.

3,7.1.1.7 Inspection and adjustments.- Disassembly of any part of the trans-
missicn system to any extent prior to the final teardown inspection, except for
servicing, shall be at the option of the procuring activity., Lubricating oil shall
be added to the transmission system gearboxes only at intervals of 30 +5 test hours,
0il level checks and general external visual inspections may be made at the discretion
of the eontractor. At conwvenient times prior to, or during the performance of, the
test and during the teardown inspections, the transmission system and its details of
constructior shall be examined to determine that the transmission conforms to speci-
fication and contract requirements,

3.7.1.2 Test procedures.- The Transmission tests shall be performed in
accordance with the following.

3.7.1.2.1 Preliminary instructions.- The weight of the transmission system
ané components theregf, photographs, and other pertinent data desired by the procuring
activity shall be obtained prior to the test(s) for incorporation in the test report(s).
At the option of the procuring activity, all or part of the transmission system may be
disassembled for examination or measurement of parts prior to performance of the test(s).

3.7.1.2.2 Failure of parts.- If a part fails during the testing of a trans-
mission system, this part shall be replaced with a part of improved design or of more
suitable material, unless the procuring activity authorizes the installation of a new
part of the original design and material for one which failed because of defective
material or worlmanship, The tests shall be considered completed when every major
part of the transmission system has been subjected to the entire test. At the diecre-
tion of the procuring activity, redesign and retesting may be required of any part
which fails or indicates weakness after completing the test(s), but which is retained
in the transmission syster in order to {acilitate the testing of other parts. A
complete list of all the transmission system parts which successfully complete the
test(s) shall be compiled and forwarded to the procuring activity.

3.7.1.3 50-Hour preliminary flight approval test.- The transmission system
shall be subjected to the tests speciiied in paragraph 3.6.4.

3.7.1.4 150-Hour preproduction test.- The transmission system shall be sub-
jected to the tests specified in paragraph 3.6.5.

3.7.2 Low temperature tests.- When required by the procuring activity, the
transmiseion shall be subjected to the Low temperature tests, Procedure I, of Speci-
fication MIL-E-5272.

3.7.3 Special tests.- Transmission systems designed to operate at two or more
gear ratios shall be subjected to special tests agreed upon by the contractor and the
procuring activity.

3.7.4 Acceptance test.- Each production transmission system component thereof
or combination of components, with the exception of interconnecting shafts, shall be
subjected to either Schedule "A" or "B" of the Acceptance test. Schedule "A" shall
apply to all production items until such time as the penalty or parts replacement
record warrants the use of Schedule "B," as mutually agreed upon by the contractor
and the procuring activity. The production items to be tested according tc either
schedule shall be selected by the Government Inspector.

VakLiea ys AV -auwcwa ) e e —— - o
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3.7.4.1 Data _x!guirod- Data shall be recorded for all Acoceptance test runs,
1ncludi.ng eclutch onglgonentg in sccordance with pl.ngnph 3.6.6, as appltotbh R
exoept that the items iisted shall be recorded at intervals of not more than 30

minmutas or onos fl“pina assh ™m

Twm=: & waig

3.7.4.2 Test conditions.- Unless otherwise spscified by the procuring activity,

the following test conditions shall apply during the Acoceptance test.

3.7.4.2.1 011 and lubricants.~ The grade of oil and lubricants used shall
be as specified by the contractor Y the contractor for service operation in accordanoces with Specifi-

aswe v L am.

oation HIL-1L-0880.

3.74.2.2 01i) temperatures.- The inlet 0il or the sump temperature shall be
maintained within 40°* -15°C of thes maximum specified by the contractor and approved
by the procuring activity,

. 3.7.4.2.3 Ed- The input speed of the transmission system or component
thereof shall be controlled to within 43 percent of the stipulated speed.

-3 BV A B} | - U, Qe nd £#dad e mhaT) ke madmbademad wdéhd 4 N eamaned
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3:7.4.2.5 leasurements, instrumentation, and apparatus.-

3.7+4.2.5.1 Speed measurements.- The rpm of the input shaft of the trans-
mission system or component thereof shall be detarmined by suitable instrumentation
to within 2 psrcent.

e7.4.2.5.2 Temperature measurements.- All temperatures shall be recorded

in degress Centigrade.

3.7.4.2.5.3 Instrument calibration.- Al1l i.na’trmentl.tion shall be cali-
brated as required to maintain the specified accuracy. The method and frequency
of calibration shall be acceptable to the procuring activity.

3.7.4.2 6 Test stand.- If the Lceepunee test of the entire transmission
or s ..

[N I R S

helicopier,

any component of the transmission system is performed in t
it shall be conducted prior to the helieontar flight test. The acce

of the transmission aystem components may be parformed in a suitat;le

3% 4
:
g
3
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4.3 Test proosdures.-

\’

3.

3.7.4.3.1 Schedule "A",- Under Schedule "A," each production transmission
system or component thereof, shall be subjected to both the initial and final tests,
outlined herein, conducted in the order given unless otherwise spscified by the

contractor and approved by the procuring activity,

v a RO SN0 S PTRR ) AT VSRl el SERATaE

-3.7.4.3.2 Schedule "B".- Under Schedule "B," each production transmission
system or coaponent thereof shall be subjected to the final test outlined below,
conducted in the order given unless otherwise specified by the contractor and
approved by the procuring activity. Following the final test, an inspection shall

be conducted as mutually agreed upon by the contractor and the procuring activity.

2,7.4.3
PLREL 2]

&

Initia)l test.-

w

.7.4.3.3.1 Run-in.- The nature and duration of the run-in accomplished
prior to the initial tes sting shall be determined by the contractor.

3.7.4.3.3.2 Normal rating run.- The transmission system or component
thereof shall be operated for 1 hour at normal rated power and speed. Powsr take-
off drive(s) designed for operating auxiliary rotor(s) or accessories shall b

loaded at the normal rated power angd umnd v:’h\n(-\ as -rneclfied hv the contracto

and approved by the procuring activity. 2

o
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3.7.4.3.3.3 Maximum rating run.- If the transmission system or any component
thereof has a takeoff or military rating different from its normal rating, the trans-
pission system or component thereof shall be operated for 3 periods each of 5 minutes
duration at the power and speed values of the maximum rating. Each such period shall
be preceded by & 1- to 5-minute period of operation at a reduced power setting.

/N

P L

3.7.4.3.3.4 Clutch engagements.- A minimum of five clutch engagemenis shall be
made w ler conditions of power and speed specified by the contractor and approved by
the procuring activity. In each engagement, the clutch output shaft shall be accel-
erated from rest and loaded in such manner that the speed and power absorbed at the
comp]ztion of the engagement is comparable to that encountered in service operation
i

Sl o PN my - Smn i sn | TN b
of thse helicopter. This sngagement yxuwd\h‘“u shall b SyuCif ed by the contractor

and approved by the procuring activity. :

3.7.4.3.3.5 Additional runs.- Transmission systems or components thereof which
possess special features shall be subjected to additional runs as specified by the
procuring activity and accepted by the contractor, Such rune shall bhe for the purposs

of testing the special features, and shall not materially increase the duration of
the Acceptance test.

3.7.4.3.3.6 Inspection. - Upon campletion of the runs outlined above, the
transmimaion system or component thereof shall be disassemblsd sufficiently as dster-
mined by the procuring activity, to accomplish a detailed inspection of all working
parts. Defective parts shall be replaced, and at the discretion of the procuring
activity, the tranamission system or component thereof ashall be subjected to the
following penalty run.

3.7.4.3.3.7 Penalty run.- The penalty run shall consist of any or all of the
runs specified under initial test at the discration of the procuring activity, Running-

in prior to the penalty run may be performed at the contractor's option for the

accommodation of the replaced parts, (

3.7.4.3.3.8 Inspection.- After completion of the penalty run, the transmission
system or component thereof shall, at the discretion of the procuring activity, be -~
disassembled for inspection of the replacement parts.

3-7.40304 le test.-

3.7.4.3.4.1 Preliminary instructions.-~ During the final phase of the Acceptance
test, a stoppage for any cause may, at the option of the procuring activity, require
the repentlon of the particular run during which the stoppage occurred. External oil
or lubricant leaks shall be considered as stoppage. I1f upon inspection at the com-
pletion of a run, 01) or lubricant leaks are discovered, 2 check at normal rated powar

AT nu maCLUTCATR, 2LeL ol

operation shall be made after corrective action has been completed.

3.7.4.3.4.2 Normal rating run.- The transmission system or components thereof
shall be operated for 1 hour at normal rated power and speed. On gearboxes utilizing
an external oil ecooler; at least two determinations of oil flow rate and temperature
rise shall be required at conditions of maximum oil inlet temperature specified by
the contractor énd approved by the procuring activity.

3.7.4.3.4.3 Maximuw rating run.- The transmission systemw or component thereof
shall be subjected tc one 5-minute maximum-rated power period as outlined in paragraph
3.7.4.2.3.3.

3.7.4.3.4.4 Clutch test.~ At least five clutch engagements shall be made as
outlined in paragraph 3.7.4.3.3.4.

26
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to meet any of the Acceptance test shall be rejected. Any transmission system or

component thereof which requires more than 15 hours of running at or above 90 p;;-oont'
or normal speed before runni.ng-in prior to the final test, or more t

hatmwa A€ ememadae diccdea &30 D G PR LI —

30 howrs of running during ths Acceptance test, shall be rejected.

3.7.4.3.5.1.1 Rejected ocomponents shall either be replaced with other compo-
nents or mbd to correct the dofocts, after which all -pociﬁ.od tests shall be

—_——— ko _saa_ .8

repeated. Parts and acoessories from rejected camponents shall not be resubmitted
for Acmnhrgm withott furnishine to tha Govarnment Insnastor full nm-fi culars

TE SIIV ST 4 Wi diaWianieg WY T WALEmmritY MU PULYVE A Ve Y a e

oonoaming previous rejection and the corrective action talmn,

3.704.3.5.1.2 Persistently repetitive failures of a transmission systen part

oy asomnonant ahall at tha awtdan Af tha smamirwine aatdedd raguire redazisn of the
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affected parts or assemblies and the subjection of such parts to the testing required
by this specification or portions thereof applicable to the components conoerned,

Q722 °2¢& 2 Whanammw 4m $ha mede- on of ths procuring ambdeaiber Sthana 4a
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evidence of malfunction of any part of the tranmaission system or component thereof,
the difficulty shall be investigated and corrected to the satisfaction of the pro-
ouring activity before continuing the test. If such investigation requires dis-

mamncmhlew AP ame dembdbomea ool o caccha A Sl domacomd oad o PRy e J
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the portion of the test in which the difficulty was encountered shall, at the option
of the Procuring activity, be repeated. :
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3.8.1 Test reports.- The contractor shall submit in report form, to the
procuring activity, the following dnta for review and acoeptanoa. Four copies s
2
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hall
unless otherwise specified by the procuring activity., Data referred to
shall be formarded to the procuring activity for information haf are gr_

the
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the time the report is submitted, unlesz such data are known to be available t
y.
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(b) 4 preliminary test report describing in detail the proposed
tast satup and test procadure to be followmd. This renort
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shall be submitted at least 45 da ;8 prior to the date on
which the test is scheduled to be conducted. Initiation

of the test shall be withheld until the test report has
been savnroved or until tha testing has hean authorizaed b}'
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he procuring activity.
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final report describing the test setups and test resuits
hf asch f.-t' ahal)l ha sulhmittad tA tha nracurine astivitvw
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not later than 45 days after completion of the tasts.

3.8.1.1 Data to be submitted.- The test reports shall contain the items
d below:

(a) Title page
(b) 1Index

{a) (Thia~t

\Cy SN -1+19

(d) Summary

(e) Conclusions and recommendations
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(f) Descriptions: (Underthis heading there shall be included
a hrief general description of the system or component
w.ich differs from the previous model, if any, Photo-
g?apua are dﬁﬁix‘ﬁblﬁ.)

(g) Method of test: (General description of test equipment

~ and methods. )

(h) Record of test: (Hhon requi.md by the procuring activity,
&ll data required by this spscification shall be
included here as reproduced copies of the original data
sheets, In addition, a chronological history of all
events in connection with all of the testing shall be
shown., ) ‘

Analysis of results: (A complete discussten of all
phases of the tests, such as probable reasons for
failure and unusual wear, comparisqn iu performance
with previous models , if any, and analysis of genersl

parformanaa )

e e ViimaliVve )
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3.8.2 Acoceptance test: report. - The transmission system Acceptance test report

shall consist of the test log sheets containing the o.nr.a stipulated in paTragrap
37041,

> & sy o mave

4o QUALITY ASSURANCE PROVISIONS

4.1 This section is not applicable to this specification.

5.1.1 Data.- The data shall be packaged in such manner that they will not be
e

.2 Marking of shipments.- Marking shall be in accordance with Standard

6.1 Intended use.- The tests covered by this specification are for engineering
evaluation and acceptan aceeptanee of the articles that are peculiar to helicopters.

PATENT NOTICE: When Government drawings, specifications,
or other data are used for any purpose other than in con-
nection with a definitely related Government procurement
operatior, the United States Covermment thereby incurs
no responsibility nor any obligation whatsoever; and the
fact that the Government may have formulated, furnished,
or in any way supphed the said dram.ngs, specifications,
or other data is not to be regarded by implication or
otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights

or permission to manufacture, use, or sell any patented

invention that may in any way be related thereto,

Custodians:
Army - Transportation Corps
Navy - Bureau of Aeronautics
Air Force
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Acceptance test, see Tests
Anticoning, see Devices

Devices— .

anticoning,

Antitorque and blade, root end 13 safety,

Antitorque rotor blade 12, 13 Disassembly and inspection,

Apparatus, see Measurement Disposition of test articles,

Assemblies and structural Distribution,
slsments, see Parts Documents, applicable—

Attachments and blades 12, 13 publications,

Auxiliary fuel tank, supporting 8 specifiocations,
structure standards,

Auxiliary landing gear 6, 11 Doors—

deformation of,

Bench test, see Tests removable sections,

Blade and attachments iz, 13 Drop test, see Tesis

Blade vibration test, see Tests

Blast test, see Tests Effects—

Bulkheads, see Parts tempsrature,

internal pressurization,

Carry-through structure — Empennage test; see Tests
engine mow:t and, 7 Engine—-
horizontal tail and 6 comling,
main landing gear md, 6 inspection door,
rotor mount and, 7 rotor mounts,
seat 8 Equipment, fixed--
transmission mounts and, 7 external,
wing and, 6 fuel tank supporting structurs,
vertical tail and, 6 auxiliary,

Castings, see Parts Excitation, method of,

Categories — i External equipment, fixed,
critical ground towing conditions 6
critical unsymmetrical landing 6 Failure of parts,

condition Fasteners—
drop test 10 deformation of,

Clutch and bdrake engagemonta 20, 22, 206 Fntigna test, see Tests

Clutch test, see Tests 50-Hour preliminary flight

Cockpit enclosure 8 approval test,

Component test, see Tests Fittings,

Conditions -—- Fixsd equipment,
eritical ground towing 6 Frames, see Parts
critieal ‘m-mtriml m@i.ng 6 Fuel tank 'u_‘p_porting ’tr\mm,

Control mrfacea, positions of 4 auxiliary,

Control systems, positions of 4 Fuselage test, see Tests

Cowlings— _ ‘ :
daformation of, 4 General test requirements,
engins, 7 Ground instability, mechanical

Critical loads— Ground test, 250-hour,
bending due to, 6 Gunfire test, see Tests
torsion dus %o, 6 Gun recoil test, see Tests

Damper test, hydraulio, 17 Hoisting sling, installation of,

Damping, hub mqmncy, fective 17 Hoist, rescus,

Data — Hub vibration test, see Tests
requirements 22, 25, 27 Hydraulic damper test, see Tests
to be submitted, 27 .

Deflection and strain, 4

Delivery, pzv;.-s-uivu of, 28

B
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Incremsnts-- Nose-up landing,
load, for Static tests, 4 Notes,
sm‘o.ng speed, 1

Initi=Y test, see Tests 0i1 lubricants —

Inspec ion and adjustments, see changes,

Measurement pressures,

Installation-- temperature,
hoisting sling, § 150~hour preproduction test,
rescue hoist, 8 see Tests

Installation of landing gear, 6 Overload weight,

Instrumentation, 14, 19, 25

Instrument calibration, 19 Packaging,

Integral fuel tank test, see Tests Parts--

Integral fusl tank vibration test, assemblies and structural
see Tests elements,

Internal pressurization, effects of, 4 bulkheads,

castings,

lag damper and supports, 13 cockpit enclosurs,

Landing condition, eritieal 6 doors, fairings and removahle
unsymmetrical, sectinns,

Landing gear-- frames,
auxiliary, 6 main ribs,
rain 11  Parts; failure of,

Level landing— Positions, force and stroke,
basic weight condition, 11 Power and power distribution
overload weight condition, 1 Preliminary flight approwal,

Load -~ 50-hour test,
failing, 4 Preprocuction test, 150-hour
yield strength 4 Procuring activity, tests

load test, see Tests conducted by

Locks; deformation of,; A Procurement --

Low temperature test, see Tests Navy

USAF

Main ribs, see Parts Provisions, quality assurance,

Main rotor, see Systems

Main rotor blade and attachment 12 Quality assurance provisions,

Main rotor blade and lag damver 13
and support, Recoil test, gun,

Mass, hub, effective, 17 Rejection and retest,

‘leasurements— ' Hepeated load test, see Tests
apparatus, 19, 25 Requirements—-
inspection and adjustments, 19, 24 data, 22,
instrument calibration, 19, 25 general test,
speed, 19, 25 loading,
stress, 20 Rescus hoist, see Installation
temperature, 19 Rolled landing,

Mechanical instability component, Rotor, antitorque,
see Test reports Rotor blade--

Mechanical instability grounda attachments,
test, see Tests root-end, main rotor hub and,

Mechanical instability rev-up test, root end and,
see Test reports lag damper and support,

lNethod of excitation, 18 , Rotor control positions,

Miscellaneous, 5, 7 Rotor hu N

antitorqus and blads, roo
rotor-blade, root end,

30
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Rotor 1ift, simuiation of,
Rotor moutts,
Rotor systems test, see Tests

Scope ,

Shipments, marking of,
Simplification and combination,
Special test, see Tesis

Speed, see Measurements

Static test, see Testis

Stress, see Measurements
Structural test, see Tests
Structures, to be loaded,
Supporting structure,

auxiliary fuel tank

Surfaces, control,
Systems—-
control,
power plant antivibration,
main rotor,

a
s

Temperature eifects,
Temperature measurement,
Temperature test, see Tests
Test articles, disposition of,
Test conditions,
Test cycles,

Test measurements,
Test parts, use of,
Test period,

Test prooedurs, 18, 20

» H

Acceptﬁ:ee test,

mechanical instability component,

mechanical instability rev-up, 17, .

Acceptance,
addition of,
Benech,

Blade vibration,
Blast,

Clutch,

Compansnt ,

Drop,

BEmpennage ,

Fatigue, control system,

50-hour preliminary flight
arvoroval

approval
Flutter,
Fuselage,
Gunfire,
m recoil.

Vami a9V E=3

Hub vibration,
Hydraulic damper,
Initial,

Integral fuel tank,

Integral tank vibratiom,

*ry 10 22
17, 1Y, <5,
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Load,
Lon temperature,

[
W m -

Overspeed,
place of,
Repeated load,
Rotor systens,
sequence of,
Special,
Static

Structursal,
support during,
Temperature,

Tie down,
Transmiasion,
250-hour ground,
Vibration,

hirl

Witded & §

Test stand,
Test time,
Test witnesses,
Mrwdne aandition
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Mschanical instability ground,

Mechanical instability rev-up,
150-hour preproduction,

Towing conditaon, eritical ;B'O\md’
Tranamission test, see Tests
250-hour ground tsst,
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