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MILITARY SPECIFICATION

STRUCTURAL DESIGN REQUIR[IMENTS, HELICOPT

This specification has veen approved by the Department
of the Air Force and by the Navy Bureau of Aeronautics.
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SCOPE

1.1 Scope.- This specification covers the static and dynamic structural design
criteria for helicopters., It defines the minimum requirements for flight, pround, and
pilot loads, the load distribution, and the accompanying stress of all components.

1.2 Application.- e re
helicopters ugIess specific devi

1.3 Classification.- For purposes of this specification, helicopters shall be
divided into tne IoIIowlnz classes:

o
o
[+
F

uire t cation are appli e
tions are authorlz d by the procurins activity.

Class I - Those helicopters whose primary mission falls
under one of the followinp general headings:
Rescue, evacuation, assault (cargo and troop),
liaison, reconnaissance, artillery spotting,

utility trainine, or antisulbmarine warfare
Ullilily, lraining, COr anllsudmarine Rariare

Those helicorters whose mission falls under the
general heading of cargo and are designed for
a cargo loading of 5,000 pounds or less.

Class II

Moaee TTY _ Those liclicopters whose mission falls e dmon dlan

Vieldd Ldid T 1HUST NICLICUPLEIOS WHUOT HIUWoI10Il 14adls wuel wic
general heading of cargo and are desimmed for a
cargo loading in excess of 5,000 pounds.

2. APFLICABLE DOCUMENTS

2.1 The followin specifications and publications, of the issue in effect on date
of invitation for bids, fonn a part of this specification to the extent specified herein:
SPECIFICATIONS
Military
MIL-D-7579 Data, Development Airplane Engineering
MIL-C-751L Cloth, Coated, Synthe<ic and Fibrous Glass

M L-H-8501 Helicopter Flying Qualities, Requirements for



Downloaded from http://www.everyspec.com

wTT © QLAOSaonN
U L=D=00YU ADAs )
MIL-P-6264 Plastic Sheet; Vinyl Corlymer, Thrin
MIL-S-5659 Soundproofing and Insulating Materials
MIL-S-61Lk Soundproofln~ for Aircraft; General Specification
for IXuvaA.a ion of
M _T_R{7Q Toae+ Dan PomiamAd Uil S mmed nem
Mib=i=0CUTY P L fequilrements, Ground, Helicoptler

SR-6 Contract Dccimm Data Requirerments for Aircraft
and Aircraft Farts
SR-134 The Requirements of Power Plant Vibration

Isolator Installations for Naval Airplanes
PHALICATIONS

Air Force-Navy-Civil Bulletins

A'C-2 Ground Loads
ANC-S Strength of Metal Aircraft Elements
ARC-12 Vibration and Flutter Prevention Handbook

Air Hesearch and Development Command

ARDC Manual 8C-1 Handbook of Instructions for Aircraft Designers

(Copies of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions should be obtained from the procuring
activity or ac directed by the contracting officer.)

cuments form a part of this specifica-
ffect on date of invi.ation for bids

eCl ¢on Cavtve Ll 1NV [SP S

2.2  Other publications.- The followlng do

tion. Inlesrs otherwise indicated. the issue

NACA Technical Hote 1604 Standard Symbols for Helicopters
HACA Repcr‘t L?L Nomenclature for Aerocnautics

NACA RM L9HOB An kmpirical Method for Estimating
Trailing Edge Loads at Transonic Speeds

(Application for copies should be addressed to the National Advisory Committee for
Aeronauties, 1512 H Strect, N. w., wWashington, D. C.)
3. REQUIREMENTS

3.1 General.-

3.1.1 Streggth. The entire helicopter structure, inclurling beaching units and
hoisting slin Lhoame ann'l-w-n}ﬂo shall be nnnnh]n of cnnnnr#sna without failure the
noisting siling, wnere xable supp

ultimate loads resultinp from nhe loadin~ condltlons and ultlmate factor of safety speci-
fied in Section 3, and shall be capable of withstanding without fajlure the repeated load
and endurance tests of Specification MIL-T-8679. Allowable stress values to be used in
the stress analyses shall be those taken from approved Covernment publications, such as
Bulletin ANC-{, or various NACA or Bureau of Standards reports, whenever possible.
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3.1.1.1 For Air Foree ble stresses baged ata un

by a material variation factor may be used if sufficient number of tests have veen
ducted. The supporting data shall be submitted to the procuring activity for approval
a

ers, allovable stregses based on test data unreduced
c

T ko Aa considarad imads, = a a . 3 i 3Te
If the data are considered to be ir dc\-gua‘uc, the allowable values will be dlsap',“ 1524

the values of Bulletin ANC-5 shall govern. Tests of material samples only are not
regarded as sufficient evidence in most cases. Generally, the test program should include
panels and fabricated parts of the actual structure.

@

3.1.1.2 For Navy helicopters, the Bureau of Aeronautics requires correction of test
data for material variation factors.

3.1.2 Factors of safety.-

1.1.21 Y - Tha m

dedbol e s i

1.15, and for A'r F orce aircraft shall
3.1.2.2 Ultimate.- The minimum ultimate factor of safety shall be 1.5.
2.1.3 Deformations.-

3.1.3.1 Interactions.- The magnitude and distributions of the limit, yield, and
ultimate loads That result from the loadin-~ conditions and factors of safety specified
in Section 3 shall include in their determination the effects of deformations of the
structure which result from the correspondiny loads.

. .3.2 Permanent deformations.- The structurce snall be capable of suprorting the
eld and 13imit 1oads tnat result crom the loadin: conditionc and the vicld rfactor of

I
fety specified in Section 3, without permanent deformation that i world affect adversely

the aerodynamic characteristics or the mechanical operation of any part of tne helicopter,

r that would be noticeable upen inspecti

3.3 Doors, cowlinp, locks, and fasteners.- Doors, cowlinp, locks, and
Sy
deflect from their intended positions. in such manner as tn permit unwanted openinp, <losing,
or release of coveringu, or uniockiny or unfastening of mecnanisms at all loads up to
altimete,

ineluas e Land- nr cear u 1 13 *an
including .Ldlldjll!_" gear up and down locks and cowlin: fasteners, shall not

3.1.3.4 Loads from thermal deformatinns,- The ma~niiudes ant dictrivutions of
internal loads tThat result Irom the loadin; conditions cpecified in Section 3 shall
include in their determination the effects of thermal deformation. Deformations result-
ing from operation under all ambient tcmperatures in the ranpre from -6°°F to +160°F

shall be considered.

3.1.4 Reactions.- The loads that result from the derien conditions specified in
Section 3 shall be balanced rationally by translational and rotational inertia or by a
conservative method accentable to the rrocuring activity.

3.1.% Gross weipht.- The rross weirhts for the design criteria Outllnpc in this
criand P anslam alal] Re thi. srmce weldehto r
bp\:(.ifx.uafuuu snai. o¢ the gross welrhts of pararraphs 3.1.%.1 and 3.1."”.2 and any lesser
sross weights that are praciical for ilight, wherc such lesser weights are critical,

3.1.5.1 asic desipn praoss weivht.- The btasic design gross weirht for tne loads
and loading conditlons cl ~Sectlon I cnail be the takeoff gross weicht of tne helicopter
~itn full internal and extermal loau itemz required for it *o perform the rrimary mission
defined in the detail specification. The rasic arsirn prosc weieht skall apoly Tor
fii~nt, landing, takeoff; and /rsuna nandling conditions, where applicatle.

w3
3
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3.1.5.2 Design alternate gross weight.~ The design alternate gross weight for the
loads and loading conditions of the symmetrical flight conditions of Section 3 shall be
that gross weight as defined in the detail specification. The load factors shall be those
specified for the basic design gross weirhi multiplied by the ratio of the basic design
pross weipght divided by the desipgn alternate rross weight. These load factors shall be

not less than 2.0. This alternate gross weight shall also be used for landing conditions
and for ground handline conditions, as specified,

3.1,6 Distribution of mass jtems,- The distributions of mass items for the loads
and loadin-~ conditions of Section } shall be ail those that are practicable for operation
Af +ha Raldiaantavn a4 Aanv 1At emt i A dha smandam Af ko Racda Aond e a2 o
Vi viic Al\-d-A\ U ve. Qv ally kluoo LLA—PSANE R ul./ 528 LT piTallg Vi vilt vaciu UCDLGIL vl ucoSigll
alternate gross weight, including all critical compinations of useful-load and fixed-
equipment itens {or Dallasi used Lo represent these items) for wnich provision is requirec.

vity positions.- The center of gravity (ce) positions to be
load‘n, conditions of paragraph 3.2 snall be the maximum

; ions, and any c¢g position within this range which produces a
7. These positions shall be ontained for all gross weirhts and their

adis ributlong tua: are practicavle for flight operation. For the loads and loading con-
ditions of paragrapn 3.4, the cg pusllions within tne foreroing ranpge that are critical
for each landinrs rcar unit shail be emnloved.

pLoyed.

>—4>—1r‘>

3.1.8 Load distr
dynamic loads us+d in U
tests, flirnt tesis, ur

ibution.~ Tne distributions of airloads, inertia loads, and
ne structural desipn snall be determined by applicable wind-tunnel

ur acceptatle analytical methuds and by the use of aerodyvnamic data
whicrn are demons*rated <- be aprlicacle. The airload distri.utions shall include the
siemifipant ffnnrtec Af Aamnrmarcibhilies and a4aln
simmificant ¢ffecte of compreccibility and stall,

J.1.9 Favine. The marmitude of cotress reversals shall be minimized, and materials
and desipn detlalic hal1 be used that minimize tne possibility of fatirue xa1lure.
1,10 Load factors.- Unless otherwise stated, load factors outlined herein are

limit load factors at tne nelicoptler's cg. The followinge load factors shall be used for

nelicopter desien:
Clasy T - +3.5, 0.5
Clacs IT1 - ':).O, -U.5
Class I1I -~ +2,9, -0.5

3.2 Flieht and takeoff loadin

Bl
23
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3
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3.2.1 Flight load parameters.-

3.2.1.1  Airspeeds.- The airspeeds shall be those specified for the flipht loading
conditions of Sectinn 3, and any lower or intermediate 11rspeed° that result in eritical
r

U . v wom, 13 v dhAans A PO 472 RYado
coatill 8N any part of tns neilacopler. L5 CASEs uwu;vunr z_uuqugaaxux;; Ly or viage

o
stall effects, tne desien speeds shall be as approved by the procuring activity.

T Y 0 AV 2a.3_ _ [, (SN AL - M s 3t __ _ e _ 3 g o PR Y
Seledec Alvivuacern peiLs dLL Luueb l()r urie xoaulng conailrions specirileqd 1ln oecuion o
shiall be the aititude a< uh‘~h the ojulvalent airspeed corresponding to Vuy is a maximum,

the altitude a: whirh the maximum Macn number at the rotor blade tip is att¢1ned and any
intermediate aliitude tna* results in iimitations {critical loads, excessive vibration,
etc) aricing from variations of the aerodvnamic characteristics of rotor blade stall.

3 Co'trnx mutionz,-  Tae followins time ;ﬂtnrval shall be used for the con-

- .2 cecond
- 0.3 second
- .L zeeond

o
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When required, special provisions shall be made in the control system such that control
displacements shall not be possible in less than the time specified.

3.2.2 Symmetrical flieht.-

3.2.2.1 Maximum speed.- The alrspeeds shall be VD in forward, rearward, and cide-
ward flight. The normal load factor shall be unity. The rotor speed shall be as follows:

{(a) The limit rotor speed, power on; and:
(b) The design minimum rotor speed, power on.

3.2.2.2 Design fatigue loading.- The design fatigue loading shall be in accordance
with an ﬂpprcved, fai'\g\\n desi gn 1nsﬁing schedule, The hn1"r\nn§nr and its ﬁnmpnqenvs,

except those covered by applicable spec1flcat10ns, shall be de31gned for a minimum fatigue
life of 1,000 hours.

3.2.2.3 Symmetrical dive and pullout.- The forward airspeed shall be Vp and 0.6 V..
The normal load lactors shall be as specilied in. paragraph 3.1.10 for each specified air-
Th T

e mmmaAd o P B RO
Oor SsSpeed :;Hd-L.L UE a5 1014 0W53

(a) The limit rotor speed, power on; and:
{p) The design minimum rotor speed, power on.

The pitching accelerations shall be those developed by a linear displacement of the
controls in not more than the time specified in paragrapn 3.2.1.3 to that displacement
which results in the specified load factor followed, after attaimment of the specified

load factor, by linear return of the controls in not more than the time spec1fied in para-
graph 3.2,1.3 to that displacement required for level [light.

3.2.2.4 Vertical takeoff.- The helicopter shall be on the ground. The collective
pitch control shall be displaced to change the main rotor blade pitch from the minimum to

tha movimum annla 4n nat mama than tha ¢dma enoarifiad 1in naraswanh 1.2 1 1 The wesultant
vnie maXomum aliga? 1N NOU MOI'e Tnan WLne WIMe SpeClilield LN PATagraPl Jel.iel. ine resuliant

normal load factor shall be as specified in paragraph 3.1.10. The rotor speed shall be
the limit rotor speed, power on.

3.2.3 Unsymmetrical flight.-

3.2.3.1 Rolling puilout with maximum conirol displacemeni.- The {orward airspeed
shall be Vp and any lower speed that results in critical loads. The rotor speed shall be
as followss

(a) The limit rotor speed, power on; and:
(b) The design minimum rotor speed, power on.

The rate of roll shall be the maximum attainable with a 100-pound lateral control force,
or full lateral displacement, applied in not more than the time specified in paragraph
3.2.1.3. The normal load factors shall be 0.8 times the positive load factor specified in
P S | —- Al ahall ha masen The mavimum rate aof m'l‘l and +ho Yanaa fantAr
paragrapii _)..L .LU, &Nnd ais0 3nals L€ ZErs. AT TIMEA LMW 4 S W H Bia WL AWl 4wl W4
shall occur simultaneously. The directional control shall be as follows:
{a) Maintadnad fivad in ite manbuwal masisdan
{a) Maintained fixed in its neutral positicn.
Displaced in the direction of recovery to
the maximum available displacement in not
more than the time specified in paragraph

3.2.1.3.

S
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hall be Vp and any lesser speed which produces

fr)n!ard fll:'fl: nA eriahar'i flirht. The cockpit directional
¢ .

mar stlacement as limited by stops (or the maxi-
inatle with a ,-rect;onal cuntrol force of 300 pounds steadily

NN 3r. maramswankh 12 7 2 T mdmal AL el a
vi ialiapil Jelednge 10€ COonLros u;oy.\.u\.c-

a
ment shall be mai:ntained unti: Lhe marimum ancle of siudesliy is developed, and shall then
be retu rﬂeﬁ 1o neutral at the sarme rate of displacement, 7The rotor speed shal. be the

mum clsplacenent

anrnliand) nnt

i ek * o
nyy&a.cu/ in not more than the

2.2.4 Autor tavtional flirht.-

3.2.b.1 Syrmetrical dive and rullount,- 7Toe forward airspeeds shall be that for

minimum rate of descent and Vp. Tue rotor speec¢ shall be the limit rotor speed, power off,

and the design minimum rotor speed, cower off, The '”JA factor to be atlained in a
symmetrical pullout at each specified aircpeed snall be as specified in paragraph 2.1.10.
Tne pitchin,s acceleration shall be that dev:loped by a linear cjbpldcement of the
collective and cvclic controls in not more than the time specified in paragraph 3.C0.1.3
to that displacemen®. which results in tne _necifiea load factor followed, after attain-
m:nt of specified load factor, by linear return »f the controls in not more than the time
specified in paragraph 3.2.1.3 to that dispiacement required for level flight.

3.2.4.2 Yawing.- The forward airspecds chall Le Vp in power off fliight and tne
forward speed for minimum rate of descent, nower off, or any intermediate speed which
sroduces critical side loads. The cockplt directional control shall be displaced to the
maximum displacement as limited ty stops (or the maximum displacement attainable with a
directional control force of 300 pounds steadily applied) in the time specified in para-
prapn 3.2.1.3. Tune control displacenent shall be maintained until the maximum angie of
slideslip is developed; and shall then be abruvtly returned to neutral at the same rate
of displacement. The rotor speed shall Le the limit rotor speed, power off.

3,2.5  Gusts.- The airspeed shall be Vy in forward flight. A gust of 50 o

-C.5
3.2.5 ts. The .
feet per second shall be encountered. The gust alleviation fachr_snal} be detgrmlned
from figure 1. The rotor speeds chall be all speeds up to tne limit rotor speed, power

Oni.

1.0 ,
//

(=]

«

.6

1 2 3 L 5 6

Dick loading - psf

FIZURE 1. Oust alleviation factor

WeWes2 UVVENNTTERNY FFRIFBNTINE FFIrFE!

T PBAsA = ADBDB..AY
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3.3.1 Rotor acceleration.- The rotor acceleration loads shall be those developed
by application oi 1.5 times ine torque developed at the military-power rating of the
powerplant(s), or by application of 1.5 times thc maximum torque transmissible to any
single rotor by the transmission system, whichever is the greater, in not more than 0.1
second. Except for flipht conditions, these loads (including the inertia loads resulting
from the rotor blade(s) striking the cfnnq) shall be distributed between anv 2 blades of

a 3-bladed articulated rotor, or any 3 blades of a L= or S- bladed articulated rotor. For
rotors not embodying drag hinges, tnese loads shall be equally distributed to all blades
of that rotor.

aAd e madtam hemalra ahall ha amial Vs AL a
TcTu vy the rotor brake shall be TYUdLLy ULlO-

oeme i ———aas oy
UJ."“—D bllB HIMUHUJH [y ‘lh&ll(’ hUl (%Y

tributed to all blades of the rotor!s).

3. 3 2 Rotor oraking loads.- Tihe loads that can be imposed by application of 2.0
t

ct

3.3.3 Blade trailing edge loads at transonic speeds.- Trailing edge loads over
the aft 30 percent of airtoil sections at transonic speeds shall be determined by
acceptable methods, or shall be tased upon the data of NACA RM L9HO8 or, alternatively,
in accordance with this paragraph. In addition Lo the airloads determined by use of
nropn'{_ablg ana'lvf'u‘al methods for 1nromnreqq1h]e f"lcm. the net airload intensity over at
least the aft 30 percent of the airfoil section shall be increased by a uniformly
distributed "compressibility increment" equal in magnitude to the following empirical

valuas
vasucs

0.5
2
n.ggrn _ =.1] AV
—_—
W -~
L cr ] 2
in which Moy is the free stream Mach number at which the speed of sound is first reached

r e ¥ so is
locally at the section beinp considered when the section angle of attack is that for the
design condition being considered. This increment of net airload 1nten51t) is not
applicable Ior Mach numbers less than 0.6. For values of M/Mc, greater than 2.0, the
value of the trailing edge compressibility increments need not exceed C.3%q. The addi-
tion of this empirical load increment to the basic airloads for those portions of the
rotor tiade or conirol surface tc wnich ihe condition 1s applicable need nol be con-
sidered to increase the net total airload on any blade or rotor, nor to require any
change in attitude to effect aerodymamic balance of the aircraft or rotor blade,

3.4 Ground loading conditions.-

3.5h.1  Structure afiected.- Tihe landing loads specified in paragraph 3.4 shall be
u.ed in the design o! tne comrplete helicopter. For crash landinm, the conditions shall
be au specified in pararraph 3.4.7. Consideration shall be given to inertia loads imposed
on the supports and carrv-throuch structures for all items of equipment and disposable
1oads for which provision is required. Tires and oleos chiall be assumed to nave Deen
serviced to the pres.ures and static extensions that are recommended by the contractor for
operation at tie more critical of basic design and desifn alternate pros: weighto.

3.4.1.1  Chapter 1 and Chapter 7 of 2ulletin ANC-2 chall apply.

3.L.2 Landing parameters.- The limit sinking speed shall be £ feet per second in
comtination wT?F_?W7§g?3T3?-ITTL at the basic desipn pross weirnt and, alternately, shall
be 6 feet per second in conbination with 2W/3-rotor 1ift at tne desirn alternate pross
weipnt. The maiimum illowable rround reaction shall be specified by ilne trocurine

astivity
aciivily.
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Yiald gtreno [e)
delde) LiC4U O LTl ua 8
only).~ The vield load factor C with s i peed
equal to that specified in pararraph 3. Lis2 times the square root of 1.15. The yield
load factor shal. not be excecded in a landing with the sinking speeds specified in
paragraph 3..4.2 at a gross weight of 1,15 times the approprxate design gross weignt. The
vield load tactor shail not exceed L.S in the landings specified in paragraph BN

irement.- Failure of the structure shall ot accur in a

e 3
tinr spead equai to tne limit value of sinkin- speed associated with the
s ec: para -'raph 3./li.2 times the square root of 1.5,

drop with a si
lancing weirn

P

3.4.5  Landinz.- The landing load conditions of Chapters ¢ and 3 of Bulletin ANC-2
shall apply. 1In lieu of the speeds Ve and 1.2 VSL of bLulletin ALC-2, tn. touchdown

speed shall bpe the maximum forward spe®d corresponfine to an autorotative lamdine with a
~inking specd defined in paragraph durings tne flare out followinge tine aprroach.
3ele5al Main gear obstructiun loads.- In lieu of Drift landing for the Nose whecl
type and the Tail wheel type; specified in Chapter 2 of Bulletin ANC-2, the rollowinr
shall apply: The main lmndlnr pear shall contact thc pround simultancouuly, with tne

companents aof the eround reactions shall be thoase which would result ram
aompanents ol oe resull rom

Yy
landing rear just clear of the pround. The forwar{ velocity snall be zero.
i

a

m. ~ i

i o i T © “ i LR A R A AL L LU SQiidi i L ALY L ARGV

contacts with the specified sinking speed and rotor lift., A load equil to onc-half of
the maximum vertical reactlion at eacn wheel, but not preater than 1,0 W, shall ve aprlied
N R | - 1. -1 3 rd direc eacli in combination widh the vertical
Ll a 101 uIWl, Al ~“ - ‘U‘JI A, GHJ U\Jl . 'JGXU lad Cv ‘JJ l’ cacii il LMVL i LA T e Ll LT [SPRe S vCil livads
load, consideriny cach wheel l'ncnendentl). The trausverse loads on the otner whecols
shall be zerc Ave 1 be so swiveied as to trail with ruspect to the
transverse 1 Jiﬁfs, tne swWwiveled wheels also chall be centered and
locked,

3.4.5.2 Awdliary rear obstructinn loads,- The auxiliary landinr ~ear snall conta
the ground simultaneously, with the main wheels just clear of the ground. The forward
velocity shall be zero. The vertical eomponents of the ground reactions shail be those
which would resul! from contacts with the specificd sinking speed and rotor 1ift. A lcoad
equal to seven-tenths of the maximum vertical reaction at each whe.l; but not rreater than
1.0 W, shall be applied in a forward, aft, iaveard, and outbward direction, each in combi-
nation with tne vertical load, considering ecach whecl independently. The trancverse loads
on the other wheels shall be zero Swiveled uneerls 3hall be 5o swiveled as to trail uwith

recpect to the transverse loads. For Navy helicopters, the swiveled whecls also shall be
centered and locked.

Q
fed

+.h.5.3 Noze down landing.- The helicopter shall contact the ground on the for-
ward landiny rear with the aft landing zsear just clear o! tnhe ground. mhc forward
velocity shall be zero. Tie vertical cowponrn:s of the ground reactionn chall be those
which would result from contactc at the specified sinking speed and rotor 1lift.

3.h.5.0y  Tail down landinp.- The hclicopter shall contact the pround on the af't
landing rear with the forward landin~ pear just clear of the pround. Toe Jorward ' olocity
shall be zero. Tne vertical components of the pround reactions shall be those whicnh would
result from contacts at the specified sinkine specd and rotor 1Iift,

3.L.6 Taxiiw and rcround handling,- Chapters 3 and L of Bulletin AIC-2 snall apply.
Tne weisrhts tn be nsed with tne Bulletin A'lC-2 requirerents snall be the sreater of jara-

ranhe 1.1 C 1 or ¥.,1.,6.2
BAGHIO Jede. ed Ul _ewejeloe

.
8

YYXve
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3.u.6.1  Securinp.- (This applies to :hiir-based helicorters only; land-based
nelicopters shall be desirned to ti:e moorine requirements of Hulletin ANC-2.) For the
followin- conditions, the rotor “.lades shall “e secured to the fuselage or to the ground
or degk:
\,d) The helicopter shal: te secured 4o the level ground
or deck., The loads sha.l ue the weight of the heli-
copter and thoze resultin: .rom a 100-knot wind from
any norlcental direcwion, Tae Lalancine forces shall
be distributed amon;: tne securing points in a rational

and conservative manner,

(b) The helicopter shall be seeured teo the deck of a ship
rolled LS derrecc to the norizontal. The side load
parallcl to the deck and ac'inp turough the helicopter
cr shall be 1.0 W. Tace load normal to the deck and
acting through the nelicopter cg shall be 1.0 W and
C. W. Tne balancine forces shall be distributed

K ~ 8 iy vointes and the lands 2w 3vn A
ameng Lhe securing points and the landing gear in a

atﬁonal or conservative manner,

3.h4.6.2 Vind loads.- The helicopter shall be on the level ground or deck with the
rotors turnii~ at tne cri.tical rotor speest for pround flapping. The aerodynamic loads
shall be those resultin~ from a 60-inot wind from any horizontal directior for ship~based
hrlicopters, and LO-knot wind for land-based hellcopters. Inertia loads resultlng from
the [lappin;r of the rotor blades shall be conmvined with the aerodynamic loads.

3.h.6,3 Handling.- The jackiuns loads shall be those of Bulletin ANC-2. The

hoistine loady chall Le those of Bulletin ANC-2, except that the load factor shall be 2.0.
For t.e heistinm condition, the roters shall be in Loth the extended and folded positions.
All jury struts shall De in place when rotors are folded.

3.1' urd:ux .Ld.l i 1P e= DuL.L lC‘L‘HL SLY‘Q'\gtn Sna.l..\. oe prov:meu 1n tne seat mst.a-

tion and atta’ﬁhenta of enpines, transnissions, equipment, and useful load items
(including fuel tanks one-half 1ull) and their carry-throurh structure to prevent failure
of suecn atiachments which would result in injury to personnel. The ultimatw inertia-load
factor:; shall be those specified ty tne procuring aetivity.

‘CM

t-annl‘nod loatln and the :\.m'-hvﬂ,an/u.\ rotor-tlade nitch-control-surface am or

i1
coutrnJ-nurface horn, and any 1rrcverd1n1e nec nan1sm shall be subjected to the loads
resultine from the (llmlt) trilot-applied loads of thls parapraph, or the loads imposed by
the rutor blades, whichever are greater. These loads shall be considered to apply with
the pertinent cockpit control in any position within its limits of travel, The steacdy and
*cil]utorV'loade betwevn the swas hplate(g) or any irreversivle mechanism and the rotor-

conservative or rational analysis.

§ Control system loads.- The control system betwecn the point of application of
ine )
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(a) By the control system stops onl:.
() By the control system locks only.
(c) By the irreversible mechanism only,

with the irreversible mechanism
Toambind codébd dhn mmmdeaa oo P - 2
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any position within its limit of
motion,
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(d) By the attachments of the contrel system to the rotor-
tlade pitch-control hom only, with the control horn
position within its limit of motion,

(e) By the attachments of the control system to the surface-
contrel horn, with the control in any position within
its 1limit of motion.

Stick or control column.- A force of 200 pounds shall be applied to the
ilot's handgrip in a fore-and-aft direction at amy angle within 30 degrees

P
olow the horizontal Par latawrsl stick movement a Pawmna af 1M manndas ak=11
t

O" L IEAS LIV L LoViIIvad . Ve -aveis al “wdn IHU'EIHCAIM, a AvVILVTE Jl A yu\ulua Ullﬂ.ﬂ_‘.

0 the top of the pilot's handgrip. For wheel controls, two 100-pound forces
snall be applied in a fore-and-aft direction at 2 points diametrically opposite each
other on the rim of the wheel., A single 80-pound force in the {ore-and-aft direction
shall be applied at any point on tne circumference of the wheel. A couple in the plane
of the wheel, consisting of 2 equal and opposite 8G-pound forces, at points diametrically

opposite each otner, shall be applied.

3.5.2 Foot-operated directional vontrols.- A force of 300 pounds shall be applied
to the point of contact ol foot with pedal.

2.%.3 Handcrank or handwheel controls.- A tangential force which varies linearly
with radius from 150 pounds for radii of & inches, or greater, to 50 pounds for radii of
2 inches, or less, shall be applied from any direction within 30 degrees of the plane of
rotation of the control.

3,50 ™rist econtrols Far anntrals wamuirine anawatiaon hy a duiet Af 4he ha a
3.0 Twisl controls.- For controls requiring operation by a twist of the hand, &
torque equal inch-pounds shall be applied to the control (R being the radius of

the control knob or handle in inches).

3.5.5 Collective-pitch controls.- A force of 150 pounds shall be applied to the
handle of the control in either direction of motion of the control 230 degrees to the
plane of movement of the control.

3.5.6 Dictribution of loads within system.- VWhere the reaction to the pilot-
applied loads is provided by 2 branches ol a control system, each branch shall be
considered; altermnatively, to provide 100 percent of the total reaction in either
direction.

3.5.7 Duplicate system.- When duplicate control systems are employed, the control=
system loads shall be applied to each system separately, with the other system dis-

connected.

3.5.8 Dual-control system.- For helicopters which are provided with dual-control

systems, 75 percent ol the pllot-applied loads shall be applied simultaneously at each
of the control stations,

3.5.9 Power-control system.- For helicopters which are provided with power-control
systems, the control system will be designed to withstand the loads which can be applied
by the power sourcz combined with the pilot-applied loads where the design of the system
permits them to be combined.

3.6 Mechanical inztability, flutter, and vibration.-

3.6.1 Vibration comfort levels.- The helicopter shall be so designed that the main
rotor-induced fuselape and conlrol-stick vibration levels do not exceed the limits
specified in Cpecitication MIL-H-8.01.

[
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3.6.2 Flutter.~- The criteria contained in Bulletin ANC-12 shall be applied with
reference to prevention of flutter of such components as wings, fins, stapilizers, and
control surfaces not attached to the rotors. The helicopter shall be free of flutter and
divergence at speeds up to 1.15 times the design-limit speed. The rotor tlades and

attached control surfaces, if applicable, shall be free of flutter and divergence at rotor
speeds up to 1.25 times the design-limit rotor speed with and without power.

3.6.3 Mechanical instatility.- The helicopter shall be designed to be free of
mechanical instability at all rotor speeds and operating conditions (landinb, takeoff,
taxiing, and flight) when equipped with each type of landing gear to be used on the ncll‘
copter, under the entire range of gross weight conditio"s, and throughout the extreme
temperature range specified by tne contract,

el

3.6.3.1 Method of analysis.- Any rational method of analysis may be used wnich
results in a calcuiation of the instabhility ranges and the damping necessary to eliminate
those ranges wnich couid be excited in the obtainable rotor-speed range.

3.6.3.2 Rigid blades.- The calculations of the mechanical instability analysis

shall demonstrale That the lower limit of the instability speed range is above the maximum
speed for the main rotors,

3.6.3.3 Hinged bladeo. If the blades are attached to the main rotor hubu by means
of drag hinges, Ga~ ©s shaii be utilized and shall be of sufficient damping capacity, as

determined by the analysis of paragraph 3.6.3.1, to preclude mechanical instability.

3.6.3.3.1 Rlade dampers.- Dampers, except friction-type dampers, shall pro
forces or torques that are at least proportional to the linear and anpular velocit
respectively., If relief valves are provided, they shall not affect the forces or
applied by the damper during any portion of the specifieu ground rev-up test. If frict
dampers alone are used, the hubd effertlve damping in any mode of motion criticai from the

point of view of mecranzca4 instability shall be at least 30 percent of criiical damping.

3.6.4 Englne, shaft, and rotor vibration.- There shall be no significant
resonances (critical speeds or fi wheel-type resonance) of the mounted enrinc-drive-chaft
rotor ~v~*em in the operating range of the helicopter. There shall be no flywheel-type
resori... iavolving rigid body modes of the helicopter from idle rator specd to maximum
rotor snred,

3.6.5 Antivibration provisions.-

3.6.5.1 General.- Suitable antivibration prov151
e e A ibmadd o cmamd £lad " awmnrrea
acnieve the levels of vibration Speciliiea in the parayra

of Specification MIL-H-8501.

3,6.5.2 Vibration-isclating and abscrbing systems.- For reciprocating engine

installations, a sultable vicration-Isolating scystem shall be provided. ‘‘hen the deslpn
of the helicopter is such that the rotor—powerplant system is mounted as a unit, the
natural frequencies of the mounted rotor-powerplant system, when installed in the heli-~
copter, shall not exceed 70 percent of the minimum flight operating rotor speed. For
conventional -eciprocating engine installations, the natural frequencies of the mounted
engine installed in the helicopter sk4ll not exceed 35 percent of the minimum {light
operating engine speed in the rotational mode of motion about the crankshaft axis; nor
exceed 70 percent of the minimum operating enpine speed in all other modes of vibration.
In either of the above types of installation, no resonance of the mounted rotor-rowerplant
system or the mounted powerplant shall occur within 10 percent of rotor or engine idling

speed, as aprlicable.
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3.6.5.2.1 Turbojet engine installations.- Adequate space shall be reserved on
all prototype hellcopters for the inclusion of vibration-isolating or vibration-absorbing
systems and for motions of the powerplant caused by their functioning., If the require-

monta nf Wanifisatian MIT - RC!\1 gcan he mat uithaut csuch gvetame thavw wi{l1l he
Wehve U pellailesvall e ne Wiy Wiaa OF

gystems,
considered unnecessary. If such systems are used, their characteristics shall be approved
by the procuring activity.

3.6.,5.2.,2 Contractor's responsibility.- The desizn or selection and installation
of vibration-isclating systens and their proper functioning shall be the responsibility
of

the aircraft contractor.

3.6.5.2.3 Strength and durability requirements.~ Requirements for strength, weight,
durability, and preventlon ol deterloratlon shall be those contained in ARDC Manual 80-1

(for Air Force rnn*ran?e\ or Specification SR- 13k (for Havy contracts).

acLT3 el iea2 Ll v=Ld Se =% Ve

3.6.5.2.4 Miscellaneous design requirements.-

3.6.5.2.k.1 Vibration-isolating systems shall be provided with motion limiting
stops, or brakes which will prevent excessive displacements of the powerplant or rotor,
and which will limit the relative motion of the pOwWETp p.u;uu and rotor to a l_uﬁl"u.uuuc corre-

sponding to the allowances made in powerplant and rotor controls ard other connections
between the powerplant, rotor, and the helicopter structure.

3.6.5.2.4.2 Means shall be provided to prevent the complete separation of the power-
plant or rotor from the helicopter in case of failure of the isolator elastic material or
its bonding. In case of such failure, the displacement of the powerplant shall not be
sufficient to break fuel or oil lines, or result in rotor blades striking any part of the
helicopter.

3.6.5.2.4.3 Design criteria for electricel bonding, and required clearances in
vibration-isolating systems, shall be those contained in ARDC Manual 80-1, or Specifica-
tion SR-13L, as applicable.

3.6.5.3 Rotor blade clearance.- The design of the rotor system(s) shall be such
that, upon installation on the helicopter, there shall be sufficient clearance of the
blades to the ground, to each other, and to other parts of the helicopter. In general,
because of blade length, flexibility, and articulation, the clearance during operation
will be different than the static clearance, During operation in all flizht regimea,
ine clearance between main roter blades and otiher parts of the ne.ncopr,er shall be not
less than 9 inches, and preferably 12 inches. 1In the coaxial, synchropter., tandem, and
laterally disposed multirotor configurations, the clearance between main rotor blades of
adjacent rotors shall be not less than $ inches during operation. The clearance between
audliary rotor blades and other parts of the heliconter shall be not less than 6 inches,

and between blades of adjacent auxxliary rotors, not less than L inches under all operating
conditions. The design of the rotors shall be suech as to preclude the possibility of the

blades striki ne each other or any p:wf of the heliconter Sufficient clearance chall he

wal OCLaaCOpPLel.

provided, with ‘the rotors in operatlon, in order that crew members will not be in the
plane of rotation and can safely enter and leave the aircraft.

3.6.6 Noise levels.- Whenever compatible with the required performance
characteristics ol the helicopter, it shall be so designed that the noise levels at the
head level of all crew and passenger positions do not excced the "Desired level" specified
in table I when the helicopter is in level flirht at a pressure altitude of 1,000 fect,
the heating or ventilating system full on, and the powerplants developing normal rated
power, inrusi, or speed. In no case, however, snall tne noise levels exceed the “Maximum
level™ of table I.

.
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TABLE I

Noise level tolerances

Frequency band, cps MaxImum level Desired level
Over-all 123 db 113 db

75-150 120 db 108 db

150-300 115 db 102 db

300-600 113 db 98 db

600-1,200 110 db 95 db

1,200-2,0400 103 db 85 db

2,L00-L,800 95 db 75 db

NV £ L Y T o e -

JeDs0ed it necessary, bou.nuprooxlng blankets comormmg to bpeclncauon MIL-S- le]
shall be installed in accordance with Specification MIL-S-61lLl; to effect the specified
levels of table I. Blankets in areas of fuel and oil sloppage, etc, shall be covered with

a nonporous trim cloth in accordance with Specification MIL-C-751L and with a backing film
conforming to Specification MIL-P-626ii to prevent absorption of flammable fiuids, The

contractor shall furnish a report thereon, as specified in Index No. 17.2 of paragraph
3.7.3.3. This report shall include:

(a) Sketches and tables which give the unit weight, area,
construction, and location of each soundproofing

Rlanbat tmetallard
Via@anT LU Lo baidaTU,

(b) For compartments which inclose powerrlants and personnel,
sketches and tables which give the unit weight area,
l“ﬂl'cl- .L“, ﬁuu LUL»HL.LUII Uf H.Luu.u'a, &ual:&dgt ﬁﬂlll Pall:-LD
firewalls, and floors.

a - ~_a e a
Jed Uata regulirements. -

3.7.1 General.- Static and dynamic structural design data and stress analysis
shall be prepared and submitted in accordance with paragraph 3.7.

3.7.1.1 Data submittal.- The data required in paragraph 3.7 shall be submitted to

the procuring activity in accordance with Specification SR-6 or Specification MIL-D-7579
(uhw-ho-vc:r is ann]xrah]a3 or in accordance with the terms of the contract.

3.7.1.2 Sequence of data submittal.- Unless otherwise specified by the contract,
the sequence of submittal of the data required in paragraph 3.7 shall be as follous:

ehall ha aunbmidtad ova VT adawm S - An AL
SliGdd UT JUlAil LLTU IV aauel uu.ul ) months after dat

(a) The list of report titles specified in paragraph 3.7. 3.
receipt of letter of intent or other such notice of award
of contract,

(b) Within L monthis after the date of receipt of letter of
intent or other sucii notice of award of contract, or with-

.Lll c mUllblla ﬂl ucx uau: Ul mU(—KUP rEV.LCH, Hlllb"cvbl .LS
later, the contractor shall submit under Index No, 1.1l
of parapgraph 3.7.3.3 at least the maximum and minimum
weipht and the limits of cg travel proposed for flirht,
takeoff, alirhtinr, and handling desi,n conditions with
hases for their selection,

13
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(c) Within L months after the date of receipt of letter of
intent or other such notice of award of contract, the
contractor shall submit under Index No. 3.1 of paragraph
3.7.3.3 at least the sources of wruuynumu. data and &
description of methods and assumptions to be used in
determining the magnitudes and distributions of all
aerodynamic loads.

(d) All structural design data shall be submitted as soon as
practical and, when specified, not later than 30 days
prior to delivery of the ground test articles. All cal-

culations of loadu shall be submitted at least 30 days
prior to the request for release for the first flight

or, vhen snceoified not later than 3i0 dave nrior to
or, wWaen speclliled, nol later lnan 5L Cays pragor

delivery of the ground tecst article. All structural
design data, except the data of item 18, parngraph
Aad naéd Vansd IN Aawre +

2.7 27 2 F3370 B IR VN et ]
dele)s)y Olidl i LT auull¢\.\cu ail i€ast SV Uay s ,114\.“

request for release for ctner than normal {lying.

[¢]

-2 oo

i'é) where upp;;cau;e, ihe L.Luhb!:l, mechanical inst
powerplant and main rotor vibration isolation analyses,
and soundproofing repcrt (Index No. 17, 17 1, 9.1.2,
and 17.2, respectively, paragraph 3.7.3.3) shall be
submitted at least 30 days prior to release for related
ground vibration tests.

merits of paragrapt 3.7 chall confnnr to the form and contentc as specified in this
paragraph.

3.7.2 Form and content of reports.- Reports prepared to satisfy the data reaquire-

3.7.2.1 Report form.- Repcrts shall consist of the parts specified in this para-
graph in the order presented,

3.7.2.1,1 Cover.- Stiff-backed report covers of light colors shall be used and
shall contain tne Tollowing information:

(a) Contractor's i-lentification or report by title and
number.

{b) Aircraft model number and contract number.

(c) Date of issue.

3.7.2.1.2 Title page.- In addition to ‘he same information required for the cover,
the title page ehEII‘EEEIﬂae sipnatures of responcitle witnesses and proiisions for
indexing revi ions.

3.7.2.1.3 Table of contents.- 4 cor
order of sequence, shail be inciuded, The
or less,

mriete; detailed table of contents, arranged in
ta

Lle may be omitted from reports of 15 pages

3.7.2.1.4 References.- The table of referrences shall include the report, drawing
numbers, and titles, Adequate reforence shall be rontained for all items in the report,
the origin of which is noi obvious. Reference reports shall be submitted to the p
activity unless already on file with the procuring activity.

3.7.2.1.5  Symbols.- Symbols, abbreviations, and units, if not defined when they
first appear in the text material; )r if they do not appear in standard lists of ajrcraft

f b

nomcnclature, shall te defined in the taole oI zymbols.

3.7.2.1.6 Summary.- The summary shall list the principal results discussed by the
report,

1L
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3.7.2.1.7 Introduction.~ The introduction shall include the purpose and authori-
sation for the report.

3.7.2.1.8 Discussion.- The discussion shall include a description of the item
investipated, loadIng conditions involved, and methods of analysis. Description of the
structure, supplemented by sketches showing important features shall be included for the
purposes of clarity.

3.7.2,1.9 Analysis.- All steps in calculations or derivations necessary for
clarity shall be Included. Lenrthy derivations of formulas shall be placed in an appendix.
Tabular methods shall be used to summarize results.,

3.7.2.1.10 Conclusions.~

3.7.2.2 Regort content.- The detail contents of each report shall be in accordance
with the applicable number ol the indexing system of paragraph 3.7.3.3. In addition, the
contents of each report shall satisfy the requirements of this paragraph, where applicable.

3.7.2.2.1 Page numbering.- Each page shall include page number, report number,
model designation, 5ate. and tEe names of the computer and checker. Revised pages shall
show the revision date,

3.7.2.2.2 Loads.- Loads shall always ve identified as limit, yield, or ultimate
loads. Where speclal factors are required, such as bearing factors, they snall not be
included until computation of the margin of safety.

3.7.2.2.3 Stress computations.- The stress analysis computations shall be presented
as clearly and concIsely as possible. Unorthodax method of stress analysis shall be sub-
stantiated for accuracy and application. The derivation of umusual stress analysis
formulas shall be shown.

\“' 3.7.2.2.4 Sketches.- Adequate sketches shall be provided throughout the report to
eliminate the necessiiy of referring to drawings of the aircraft. Assembly or installa-
tion drawings where suitable for specific illustration purposes may, when reduced to the
size of the report, be included therein. The following information shall be included on
the sketches:

(a) Each sketch shall be titled and numbered.

(b) The station centerlines, skin mold lines, and
adjoining structures shall be shown in each
sketch in order to locate the structure in the
alrcraft.

(c) Part numbers of the numbers analyzed shall be
shown on each sketch.

(d) Sections through the structure which are analyzed
shall be indicated on the sketches,

3.7.3 Structural design data.- For purposes of preparing the structural design
data, the structural analyses shall be divided into two major portions: (a) The external
loads section, and (b) the stress analysis section.

3.7.3.1 External load section.- The section for determination of external loads
shall show the orlgin and computation of all the external loads which the aircraft
structure must sustain, as required by this specification.

15
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3,7.3.2 Stress analysis section.- The stress analysis section shall contain all
the analytical computatlons proving the strength of the structural members of the aircraft.
New or revised analyses shall be required to cover structural revisions in the aircraft
subsequent at the first stress analysis. For all models, the structure at all times shall
be fully justified by stress analysis. For each aircraft.model subsequent to the first
experimental model, a table listineg all the stress analyses covering that particular model
shall be submitted with the stress analyses.

3,7.3.3 Index.- For purposes of identification, the structural design data shall
be divided to conlorm to the following indexing system:

Index No. Contconts of report
1. Inertia loads, shears, and moments for unit acceleration.
1.1 Structural weight analysis and distribution of inertia loads,
shears, and moments for unit linear accelerations.
1.2 Moments of inertia and distribution of inertia loads, shears,
—— and moments for unit angular accelerations.
1.3 Structural description report. This report shall contain, as

a minimum, a complete description of the basic structure,
controls, rotor sysiem, landing gear installation, enfine and
transmission installation, and shall include the following
structural design information pertinent to the skin stringers,
longerons and frames incorporated in the fuseiage, rotor
blades, and tail surfaces:

(a) Location.

(v) Skin panel sizes.

(c) HMaterials and matemsal conditions.

(d) Material gages.

(e) Dimensional cross sections of structural members.

2. Air force and moment coefficients, and distributions and
centroids of unit airloads on helicopter.

2.1 Spanwise distributions and centroids of unit airload
coefficients on rotor blades for flight loadings.

N
~n

Chordwise distributions and centroids of unit airload

coefficients on rotor blades for flight loadings.

2.3 Spanwise and chordwise distributions and centroids of unit
airload conefficients on stabilizing surfaces for flight
loadings.

2.k Critical air force and moment coefficients and distributions

of airloads over fuselage.
2.1 Critical pressure distribution over cockpit enclosures.

2.5 Air force and moment coefficients for complete helicopter
for flight loadings.

3. General structural design criteria and resulting design loads
on complete helicopters.

16
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Index No.

L.

S,

[$18

7.

3.1
3-2
3.2.1

3.2.2

L.1

L.l.1
L.1.2
L.2

L.2.1
L.2.2
L.2.3

5.1

c.1.1
5.1.2

5.1.3

6.1

7.1

7.1.1
7.1.2

7.1.3
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Contents of report

Free flight loading conditions.

Ground loading conditions.

Takeof{ and alighting.

Miscellaneous ground handling, tie down, hoisting, etc,
Structural analysis of stabilizing surfaces.

Resulting loads, shears, bending moments and torsional
moments for applicable conditions under index No. 3 for:

Horizontal surfaces.

Vertical surfaces.

Stress analysis, member sizes, and margins of safety
(including effects of redistribution of airloads due to
deflections) for:

Horizontai surfaces.

Vertical surfaces.

Fittings.

Structural analysis of land-type landing gear installation.
Land-type landing gear analysis: Complete stress analysis,
member sizes, and margins of safety for applicable conditions
under Index No., 3 for:

Main gear.

Auxiliary gear.

Tail bumper.

Float-type landing gear installation,

Floats, float bracing or supporting structure-member loads,
sizes, and margins of safety for applicable conditions under
Index No. 3.

Stress analysis of miscellaneoys float gear fittings.
Structural analysis of rotor group.

Rotor analysiss Resulting loads, shears, bending moments,
and torsional moments for applicable design conditions under
Index No. 3 for:

Blades.

Hub.

Fittings, hinpes, damper, damper bracket, etc.

17
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Contents of report

Rotor analysiss OStress analysis, member sizes, and margins
of safety (including effects of redistribution of airloads
caused by deflections) for:

Blades.

Hub.

Fittings, hinges, damper, damper brackets, etc.
Structural analysis of fuselage.

Fuselage analysis: Fesulting loads, snears, bendlng moments,

m——d o Y U

and itorsional momentis for applicable conditions under Index

No. 3.

Fuselage analysis: Stress analysis, member sizes, and margins
of safety for:

Fuselage, including pylon.

Cockpit enclosures.

2Uppe ir g S1r uctu an ngs <qQqu
useful load itenms.
Structural analysis of powerplani supporting structure and

— 1

Resulting loads, she
r

ditions unde

HMount: Complete stress analysis, member sizes, and margins
of cafety,

t Strength and vipbration isolating
not included in Tndex No. Q. 1A]\

Transmissions Complete siress anaiysis, member sizes, and
maririns of safety, except where the strength of components are
substantiated vy test.

Cdomimndismal Y eim o~ -~ &Y e PP s VT omad .o —b s
(ST NIRRTV IR- ) alilalyolio Ui LAaleglil CUOIILIVAS,. LUdULy DIITALI D,
moments, member sizes, and marvins of safety for air loadings

and rilot-contral loading coaiitions for:

Lonpitudinal, iateral, directional, and vortical controls,

Structural anaivsis of armament installations: Loads, stress

analysis; member sizes; and margins of sa

[
-
s

'

Structural analyvsi

1f
analysis, member si
External fuel tanks.

Rescue equipment.
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Index No. Contents of report
13. Structural analysis of beaching gear and controls: Loads,

stress analysis, member sizes, and marpins of safety.

1k, Structural analysie of hoisting sling and hoicting fitting:
Loads, stress analysis, member sizes, and margins of safety,

S Stwuctural analvsig of towine ce (if heliconter is towed

~D Sulullular aliascySis Ui LWOwLGd = Vvad OLLlC0oplerl 18 LOWFCd
as a glider): Loads, stress analysis, member sizes, and
margins of safety.

16. trucuural analysic of miscellaneous interconnecting fittings

nd joints.

17. Aeroelastic stability calculations: Determination of critical
speeds of flutter and airfoil divergence {or complete heli-
copter.,

7.1 Preliminary mechanical instability analysis.

LT T Y < DU PRy Tne mrd mastmdremanfisy nctnallotiarn warnawd (uUhors

P Y4 JUNIUPL U\J.L.L [ aliu DUWI\A’)‘ UL L 4D VALLG LLIVHL A TPV VWi a L
applicable).

i8. trength summary and operating restrictions for all flight
and ground conditions and for all structural assemblies and
components.

3.7.3.4 Data preparation requirements.- The contractor shall submit for acceptance

reperts of all appijbabié structural

alculations listed in the indexing syslem of para-
graph 3.7.3.3. A list of titles of 1

structural calculation ruport: to pe submitted and
an estimated date of submitial of each shall Le forwarded ‘o the precurineg activity in
accordance with paragraph 3.7.1.2. The list of structural calculations shall be in report
form, which shall contain provisions for lists of other structural reports and drawings
that shall be submitted subsegquent to transmittal of the list of structural calculaticns.
The list of structural calculations shall be revirned as necessary curinr the course ofl the
design by inclusions of additional or revised paeces. Data referred to in a report shall be
forwarded to the procuring activity for information prior to or concurrently with sub-
mittal of the report,; unless such data are known to be available to the procuring activity.

ot dem arl Anta Al cubimitdal A

3.7.3.5 Applicable structural reports.~- Previously accepted reports cuimitted for
prototype aircra alt or for similar structural assemblies need not be resubmitted. However,

gLelPpe alrery viullu

the applicability of these data shall be substantiated, and revised title pages submitted.

cariadsimal A n..—...-:—u.n submitted ehall be
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d h
drawing;s normally prepared which show the requxred information. A list of structural
drawins and the estimated dates of submittal of each shall be forwarded prior to or
carrenitly with the first drawing submitted. Submittal of drawinpgs for rilease shall
soon af'ter receipt of the letter of intent, or other such notice of award, and shail

continue with the development of the design. The contractor shall inlicate all authorized

deviations from the detail or other applicable specifications, in order to facilitate
review of the drawinpgs., These deviations should be marked in colored crayan; the color of

which is in sharp contrast to the color of the print, Release of drawxnvs under this
paragraph does not constitute official release of unauthorized deviations from detaili or
Annt oo mrc o P larticm man . et o Tinniulmoe rhnll chory d4ha madarm evm.nh.'-n‘l Aselon
UTOLE Il OPTLLLLLCULIUL ITTUHULLITIIITHIVO e Uiawilip o olidii olive Uit ia jui P V) QR V LORES A=
features, includine skin-stiffening systems, i-posrtant Z<ttinp attachments, carry-through
structures, joints, splices, cutout:, and other such discontinuities, typical sections
throuph load-carryineg members, material: employed, and heat treatment, types of rivetins,
types of welding, and other methods of attachment of important parts.

—
0
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L.  QUALITY ASSURANCE PROVISIONS

L.l  This section is not applicable to this specificatioen.

5.1 General.- The design data described by this specification shall be prepared
for delivery in accordance with the applicable contract desipn data reguirements.
6. WUTES

6.1 Intended use.- The desipn criteria specified herein are intended to define
structural design requirements and structural data requirements applicable to military
hel iconters.

....... | SRS 9

6.2  Superseding data.- This specification supersedes Section 2, paragraphs 7
through 7.L ol Secticn 7, and Section 8 of Bureau of Aercnautics Specificaticn SR-189,

6.3 Definitions and symbols.- The definitions of the symbols and expressions
end tw +hn~ nnn“l‘ Ant3An dvran hal Ao T'\o“{ i43Aane Af cvmhale and avrnwacceinne net
used in this specification are piven below. Definitions of symbols and expressicns

included shoulcd conform with the definitions listed in NACA Report No. L7k, and in NACA
Technical Note No. 160L.

6.3.1 Airspecd, equivalent V, - The product of the truc airspeed and the square
root of the relative density.

6.3.2 Airspeed, true, V - The speed of the helicopter, along its flieht path, with
respect to the body ol air through which it is moving.

_____ P YN

6.3.3 Arealir0501—uxbg) A - The area enclosed
by the rotor tlade tips. “The area of the overlapped ¥
should not be included in the disk area.

10 o~ A.l_e -
multirotored

ar
he

cr
- o)
C

C sweptl
licopters

¥
por

6.3.h Autorotation - The ability of the helicopter to maintain a condition of
flight correspondiny to the gliding flight of fixed-wing aircraft by maintaining the
rotor's anpular velocity without engine power, the rotatins force being provided by the

forvard component of the 1ift forces actine on the rotor blades,
igcrwarc ceompenent ol Ling on une roler blaces

6.3.5 Conditions, critical - The design conditions which impose the most severe
Tamddmee Arn +45h7 Rals cAandars ot wmintiivn
40aUlinEsS Of ui® el liClpuel osuwrullule,.

6.3.6 Densitv, relative, & - The ratio of air density to the air density at
con Yex
JeA4a 1T

vel, & = p/po.
6.,3.7 Dive - A maneuver executed for the purpose of increasing forward, sideward,

or rearwarc speed while simultaneously decreasine altitude.

6.3 7 External stores - The term external stores should be interpreted to mean any
item mou:. +1 exvernally on the aircraft,

6.3.% ‘actor, pust alleviatine, K - A factor .y waich the specified pust velocity
is multiplied <o obtain an equivalcnt cnarp-edse ~ust.

6.3.10 Factor of safety, ultimate - The factor of safety specified for the determi-
nation of ultimate loads.
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6.3.11 Factor of safety, yield - The factor of safety specified for the determina-
tion of desi~n-yield loads,

£.3.12 Limit.- The term limit used throurhout this specification in such phrases

as "limit load Tactor" is iatended to refer to the design 11m as specified in the
applicable design specifications.

6.3.13 Load factor, n - The ratio of a given mean, steady-state load to an arbitrary
reference load, The aroitrary reference load will be indicated by the context and is
usually the weight of the helicopter or the magnitude of the load when the helicopter is
in static equilibrium. When employed. the subscript indicates the direction of the given
1nad.

21 Load factor, limit - A load factor which establishes a strength level for
f the helicopter and helicopter components, The limit load factor is the maximum
h ocecurs or is measured at the cpg of the helicopter and should not include the

oecillatory increment of load factor,

2

6.3.16 Load, failing -~ The load at which fajlure of a structure occurs.

6.3.17 Load, fatigue - A load which will be experienced during normal service
operation such tnat it will determine the fatigue safety of components of the helicorter.

£.3.18 Load, limit - A load which can be sustained without structural yielding,
the magnitude ol wﬁIcE 1s sufficiently large that the probability of being exceeded
corresponds to a minimum acceptable level of operational safety.

6.3.19 Load, proof - Any load which will not cause permanent deformation of the
structure te which it is applied.

6.3.20 Load, ultimate - A limit load multiplied by the specified ultimate factor
of safety. -

0.3.21 Load, yield- strength - The load at which the test data or observations, or
both, demonstrate that the structure has sustained sirnificant permanent deformation that
will affect adversely the aerodynamic characteristies or the mechanical operation of any

part of the helicopter, or that will be noticeable upon inspection.

6.3.22 Maximum aft (or forward) center of gravity - The term maximum aft or
maximum forward cf positlons used in this specilication should be interpreted to mean the
maximum positions Used for the design in accordance with paragraph 3.1.7.

6.3.23 Maximum safe - An adjective which, in combination with a parameter such

as speed, loud lactor, altitude, etc, denotes the limit for which 1limit strength of
airworthiness is available.

3.2L  Normal flying - Normal f{lying for hclicopters should be interpreted to
consist of the Tollowing:

(ag Takeoff, hovering, and landing.
(b) Flying in a normal attitude with the followinr limitations:

{1) The speed at any altitude should not exceed the maximum
speed attainable in sustained level flight at that
altitude, using normal-rated power.
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(2) The accelerations should not exceed 1.5g.
{(3) The angle of bank should not exceed 30 degrees.
(4) The flight controls should not be moved abruptly.
6.3.25 Rotor speed, design minimum, power on - ‘The minimum practical rotor speed

attainable in power on Ilight at the basic design gross weight.

6.3.26 Rotor speed, deslpn maximum, power on - The rotor speed attainable, using
military-rated power or thrust.

6.3.27 Rotor speed, limit, power on - The design maximum rotor sreed, power on

multiplied by the factor 1.25.

£.1.28 Rotor speed. desieon minimum. power off - The minimum nractical rotor sneed

L:..2C  heolor speed, Ceslign minimum, power cll e minimum praciical rotilr speeg
attainable in autorotative flight at the basic design gross weight.

£ % 90 DAdar anand fipn mavimmim  meran e dmm bt ar onand atbainahla

Seledy A010r sSpesG, GeS5ign MaXimwh, power LiainNacat

e - Mho ma
£f - The maximum rotor speed a
(s

~t ~
in forward flight at an airspeed of Vp with engine(s) delivering zero power or thrust.

Ve - A — N ERNE [, _ ~meo_ . - —— e e e
G¢3.30 Rotor speed, limit, power off - The design maximum rotor speed, power off,

multiplied by itne factor 1.25.

6.3.31 Speed - Speeds specified nerein are equivalent airspeed in knots defined
as v J7r .
6.2.32 Zpewd, desipn maxirum level flight, V§ - The design maximum level [light

....... e meenamd £ 5 i mhani) A s AL A moinrlmirm e
bp!’:w LH J.UI walI J, realr uuu, ala ,Aucidlu J.-L[,llt' should be defined as the maximum oSpcou

attainable at thc basic desien gross weipht in level flirht, using military-rated power
or thrust, or as may be limited by blade stall or compressibility effects.

6.3.33 Speed, limit dive, Vp - The speed Vy multiplied by the factor 1.20 for
class I helicopters, and a factor of 1.15 for classes II and III helicopters.

PATENT NOTICE: When Government drawings, specifications, or
other data are used for any purpose other than in connection
with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility
nor any obligation wnhatsoever; and tne fact that the Govern-
ment may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any manner
licen.iing the holder or amy other person or corporation, or
conveying any rights or permission to manufactlure, use, or

sell any patented inventisn that may in any way be related

thereto.
Custodians:
Navy - 's:ireac of A-rconautics
Alr Force

n)
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INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
Fold on lines on reverse side staple in corner,

tha Aaciimant are N H
the document are invited to submit comments to the government. Fold on line on reverse side, sta er,

and send to preparing activity. Attach any pertinent data which may be of use in improving this document. It
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NOTE This form shall not be used to submit requests for waivers, deviations or clarification of specification

requirements on current contracts. Comments submitted on this form do not constitute or impiy authorization
neced documentis) or to amend contractual rnnlnrnmanu

Ao waive anu nartian af tho rafara
ocument amenc ntractual
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E
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